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CATALOGUE OF SOLAR ACTIVITY FOR THE YEaR 1960-1963

INTP.ODUCT ION

The data compiled in this volume of the catalogue covers the

Greenwich years 1960-1963. This covers synodic rotations of the sun 1422

through 1475.

The solar activity data have been arranged in eight tables, or

catalogues:

I,

II.

III.

IV.

V.

VI.

VII.

VIII.

Catalogue of Major Solar Flares and Related Terrestrial Effects

Catalogue of Important Sunspot Groups

Catalogue of Important Plage Regions

Catalogue of Outstanding Solar Radio Emissions

Catalogue of Geomagnetic Storms

Catalogue of Important Solar-Terrestrial Effects

Catalogue of Balloon Flights

Chronological Catalogue of Major Solar Events

The year 1960 was notable in that five sea level solar cosmic ray

events were recorded (May 3, September 3, and November 12, 15, and 20), com-

pared with only seven previously reported since February 1942. Two of the

1960 events were urlusual: the event of September 3 was produced by a

flare on the sun's east limb and the event on November 20 came from a

flare about 30 degrees behind the west limb of the sun in Mt. Wilson sunspot

No. 15114 which crossed the solar disk between the 8th and 18th of November.

This sunspot produced six major flares and a total 98 flares of importance

equal to or greater than one during disk passage.

E_ch of these catalogues is described in detail in the subsequent

sections and in the description of the tables. The data have been obtained

from many sources. These are listed in Table 5.3 of references, page 5.7

and 5.8.

This work has been carried out at LTV Astronautics Division under

NASA Contract NAS 9-2469. Dr. Helen Dodson-Prince and Miss E. Ruth Hedeman

prepared the data for the Chronological Catalogue (Table VIII). In

addition, they have made valuable contributions to the other tables

through discussions and data contributions. Their work was supported

by the Office of Naval Research.

We wish to express our appreciation to Dr. Howard for use of the

Mr. Wilson daily work sheets of sunspot magnetic classifications. Miss

Virginia Lincoln at the National Bureau of Standards, Central Radio

Propagation Laboratory, has made valuable suggestions and data at the

World Data Center A (airglow and ionospheric) available. Dr. H. Carmichael

has generously supplied unpublished data on Forbush Decreases determire(_
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by the ChalkRiver Nuclear Laboratory, AtomicEnergyof Canada,Limited.
Maximumarea of large sunspotsfor the period 1960-1963were obtained
through the courtesy of the AstronomerRoyal, GreenwichObservatory.
Manyof the authors listed in the reference table havegenerously sup-
plied reprints of their papers and in somecaseshavemadeunpublished
data available. Other scientists throughout the world havemadevaluable
contributions through discussions and helpful suggestionsduring the
period whenmanyof the data were being obtained andthe idea of a solar
activity cataloguewasgenerated.

i. Major Solar Flares 1960-i_6 _

For the purpose of this catalogue a major flare is defined as a

flare which has been reported with an importance of 3 or 3 + by at least

one solar observatory, or with an importance 2+ by at least two observa-

tories, and published in the IAU Quarterly Bulletin (reference 15) for

the years 1960 through 1962. Beginning with January 1963, IAU Quarterly

Bulletin stopped publishing individual observatory flare reports. Each

flare was evaluated on the basis of the individual reports. The resulting

flare data is published in a form similar to the McMath-Hulbert working

lists for the previous years. Consequently, our flare catalogue for 1963

includes flares of h_,portance 2+ or greater.

Table 5.1 summarizes the flare activity data for the four year

period.

Year
Major Flares

This Catalogue

Catalogue Major

Flares Imp. 2+

In McMath List

All Flares

Importance >_i

1960 50 32 2169

196l 2o 14 _129

1962 6 4 667

1963 3 3* 470**

* Includes one importance 2+ and two with importance 3.

_-_ This total includes 109 flares with importance I- _d 13

flares where an importance could not be assigned.

TABLE 5.1

Summary of Flare Activity 1960-1963

5.2
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2. S_mspot s 1960-1963

The Mt. Wilson Solar Observatory assigned numbers to approximately

1156 sunspot groups during the four year period. This catalogue contains

(_'_,spct groups. This includes:

All spots irrespective of size or magnetic classification associ-

ated with a major solar flare indicated by the flare serial number

_ _LL_._ers.

i,\l magnetically complex spot groups (T and_classification)

r_ported in references 29 and 30 (indicated by M).

_I spots with a m_ximum corrected area greater than 500 millionths

of the visible solar hemisphere in the Greenwich data.

The n_ximum area of small spot groups, mean areas, or areas on

flare days have not been calculated by the Greenwich Observatory.

Similarly, magnetic classification and sunspot field strengths

were not measured by Mt. Wilson Observatory on a large percentage of the

days during this four year period, although a magnetic classification

was estimated for most of the days.

The number of spots in each category for each of the four years is

given in Table 5.2.

All Spots

L Spots

Number

SpotlFlares

5 5

1 3

2 3

O 0

8 ll

Spots with Major Flares

L LM M

1960 I19 14 7

1961 !ii 5 0

1962 8 4 3

1963 6 2 0

Total 44 25 i0

LM Spots

SpotlFlares

7 17

3 i0

1 1

z 3

12 31

M Spots

Spot Flares

5 i Zl
i
i

0 0

1 1

0o !

6 12

Small

Spot s

Spot ]Flaresl
f

12 I 16
I

7 7
i

1 1

k

;?0 24

TABLE 5.2

Distribution of Sunspots by Categories

for the Years 1960-1963

ToLal

Spots

_43

1 _/-_

] ; ,

i
[] 3 ,,_
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3. Important Plage Regions During 1960-1963

Our catalogue contains 94 plage regions. This includes:

All plages associated with major flares. Indicated by the major
flare serial number or numbers.

All plages with an average maximum area equal to or greater than

lO,OOO millionths of the solar hemisphere (denoted by L in Table IIl).

All plages with an average brightness greater than 3.5 during

disk passage (B in Table III).

All pl_ges that produced 30 or more flares of importance 1 or

greater during disk passage (N in Table III).

The 79 major flares during the four year period were produced in 47

different plage regions. Twenty-three plage regions produced 30 or more

flares. These 23 regions were the source of 1084 flares with importance 1

or greater, or slightly more than 25% of all flares reported during the

four year period. These flare productive regions were associated with

slightly more than 44% of the major flares: One re_o_l which crossed the

sol_ disk between November 5 and 20 was the source of 6 major flares and

a total of 98 flares of importance 1 or greater. This is the region that

produced the high energy particles on November 12, 15, and 20, 1960.

4. Important Radio Emissions from the Sun Durinz 1960-1063

We have limited this portion _ the catalogue to spectral observa-

tions Type II (slow drift) and Type IV (Broad band continuum) and radio

emissions at discrete frequencies between 167 Mc/s and 0400 Mc/s.

5. Geomagnetic Storms During 1_60-1763

Data for this catalogue was obtained from the preliminary reports

of ssc and SFE published in the Journal of Geophysical Research (refer-

ence 22), the Principal Magnetic Storms, also published in the Journal
of Geophysical Research (reference 23), and a summary of ssc prior to

publication of the IAGA Bulletin (reference 44).

_. Solar-Terrestrial Effects During 1960-1763

This portion of the catalogue is limited to short wave radio fac_e-

outs (SWF) selected geomagnetic storms, solar flare effects (SFE), polae-

cap absorptions, and Forbush decreases.

5.4



6.1 Short Wave Radio Fadeouts

In the case of the SWF we have included those of importance 3

or greater that lasted for 30 minutes or more, and those that occurred

at the time of a major flare, irrespective of their importance or
duration.

6.2 Geomagnetic Storms

In general, the geomagnetic storms listed in this portion of the
catalogue are limited to those that have been classified as moderately

severe (Kp = 6 or 7) and severe(Kp = 8 or 9). A few moderate storms

(Kp = 5) have been included if in the literature they have been associ-
ated with a flare (irrespective of the flare importance) or a polar-cap

absorption.

6.B Solar Flare Effects

Solar flare effects (SFE) (magnetic crochets) have been taken from

reference 22. These must be considered as preliminary.

6.4 Polar-Cap Absorptions

A number of papers in the scientific literature have discussed

polar-cap absorption and their correlation with solar flares, solar

radio emissions, geomagnetic storm and other terrestrial effects. There

is, in general, good agreement between the different investigators,

although the choice of the flare responsible for the PCA is, in some
cases, not unique. There are cases when two or more flares of impor-

tance 2 or greater take place within the acceptable time limit.

6.5 Forbush Decreases

The data in this catalogue has been based on a list of Forbush

decreases prepared by the Chalk River Nuclear Laboratory, Atomic Energy of
Canada, Limited (reference 34). These data were kindly supplied by Dr.

Carmichael. These data have been supplemented by discussions of Forbush

decreases in reference to other solar-terrestrial effects published in
the scientific literature.

7. Catalosue of Balloon FliGhts

This catalogue is based on lists supplied by Professor Winckler

and those discussed in the scientific literature. In many cases the

flights discussed in the literature did not give sufficient data to be

included in the catalogue. These are included in a supplementary

bibliography, pages 5.VII-v.
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8. Chronological Catalogue of Major Solar Events Durin5 i_60-i_6_

This table s_arized many of the data contained in Tables I through

VI of the catalogue. However, Tables I through VI give many events and
more detailed data than was possible in Table VIII. The criteria used

for inclusion of events in this catalogue are given on page 5.VIII-i.
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I. CATALOGUE OF MAJOR

SOLAR FLARES DURING 1960 - 1963



TABLE I. CATALOGUE OF MAJOR SOLAR FLARES DURING 1960-1963

The meaning of the various columns and a description of the data

contained in Table I - Catalogue of Major Solar Flares, are given below.

A major flare is defined as a flare which has been reported with

importance 3 or 3+ by at least one solar observatory, or with importance

2+ by at least two observatories and published in the Quarterly Bulletin

of the IAU (reference 15).

Column i Major Flare Serial Number.

Columm 2 Solar Event Serial Number. Data were not available in

time for inclusion in this catalogue.

Column _ Greenwich Date of the Flare.

Column 4 Be_innin_ of the Flare U.T. This is the earliest time

reported in the IAU Bulletin. If the observatory reported

the start of the flare was observed, the fact is indicated

by underlining the start time.

Column 5 End Time U.T. This is the latest reported end time in

the IAU Bulletin. If the end of the flare was observed,
the end time is underlined.

Column 6 Time of Maximum. Since different observatories often

report different maximum times for the same flare, the

time (or in a few cases, times) entered in this columun

has been taken from the McMath-Hulbert working list of

flares. In general, the tabulated time is the arithmetic

mean of the reported times of maximum for all observa-

tions that covered the principal maximum of the flare.

If a second time is given, there is an indication that

a secondary maximum may have occurred as indicated by

two well developed phases or that several observers

reported them as two separate flares.

Column 7 Position. The heliographic position given in the cata-

logue are arithmetic means of the values reported in

the IAU Bulletin. A reporte8 value is excluded in

deriving the mean if the value deviates by a larze _,_om_t

from the other reported positions.

5 .l-i



Column 8 Pla_e Number. This is the serial number of the McMath

plage in which the flare occurred.

Column 9 Solar Rotation Number.

Column i0 Active Resion. This is the serial number assigned to

active regions by the Meudon Observatory in the IAU

Quarterly Bulletin. The numbering starts with one

at the beginning of each quarter. It will be noted that

there is not always a one to one correspondence between

the plage and the active region, a plage may cover two

or more regions.

Column ll Mt. Wilson Serial Number of Sunspot Group Where the

Flare Occurred. Occasionally a flare occurs between

two groups and two spot numbers are recorded.

Column 12 Greenwich Serial Number of the S_ot Group. Not available
at this time.

Column i$ Flare Importance. This is the maximum importance re-

ported for the flare in the IAU Quarterly Bulletin.

Column 14 No. Rep./No. Max. This column gives the number of obser-

vatories reporting the flare in the IAU Bulletin a_d the

number that reported it with the maximum importance.

Occasionally an observer reports the smne flare two or

more times. These separate reports are all considered

in the selection of the start, end, and maximum times use

in Columns 4, 5, and 6. But only once for the number of

reports. The number of observers reporting the flare with

the importance shown in Column 12 is indicated by the

second number in this colunuu.

Column 15 This column gives the importance assigned to the flare _n

the McMath-Hulbert Observatory working list of flares

(reference 9).

FLARE AREA SQUARE DEGREES

Reported areas of flares, in square degrees, frequently vary over a

wide range. These differences are due to the methods used by the Observer,

different times at which the estimate, or measurement was made, and ocher

factors. In order to give the tabulation of this parmueter as _uch val_

as possible, we have given:

5.l-ii



C olu_m 16

Column 17

Column 18

The ranse of areas reported in the IAU Quarterly Bulletin:

Number of Observatories Reporting an Area.

The Arithmetic Mean of the Reported Values.

RELATED FLARE ACTIVITY

Column 19 Other Flares. This column lists the number of minor

and major flares associated with the active region during

disk passage (plage, sunspot, or IAU active region)

before and after the major flare.

Colu_m 20 This column gives the heliograpbic longitude (or central

meridian distance) of the first flare associated with the

region and the importance of the first flare. For

example: E90/2 indicates that the first flare occurred

at E90, and at least one observatory reported it with an

importance 2.

Column 21 Short Wave Radio Fadeouts (S.W.F.). Short wave radio

fadeouts associated with major flares are l_ ted with

the following notation: Beginning/Duration in minutes/

importance. Complete data for S.W.F.'s of importance _3

that lasted 30 minutes or more are given in Table VI,
Catalogue of Solar-Terrestrial Effects.

Column 22
Solar Radio Emissions at I0 cm. Peak flux reported at

approximately iO cm. wave length. (The frequencies may

be 2800, 2980 , or 3000 Mc/s.) Detailed data for important

solar radio emissions are given in Table IV, Catalo_ae of
Solar Radio Emissions.

Column 23

Column 24

Peak flux reported at 1.5 m. wave length (200 Mc/s).

Emissions at Other Wave Lengths. The notation cm. in

this column indicates that emissions a_e reported (and

given in Table IV at one or more frequencies greater

than 600 Mc/s (except approximately 3000 Mc/s). Similarly,

the notation m. indicates that emissions are renorted at

frequencies less than 600 Mc/s (except 20 _ Mc/s) and de-

tailed data are given in Table IV.

Column 25 D_namic S_ectral Emissions. The notation II or iV _n

this column indicates that e_aissions of Type II (slow

drift), or broad band continuum, Type IV, are re_orted

by either the Sweep Frequency Observatory at Sy_n,_y,

Australia, or the Harvard College Radio Observat_;ry aC

Fort Davis, Texas.

5 .l-iii



SOLAR TERRESTRIAL EFFECTS

Column 25 Polar-Cap Absorption. Polar-cap absorptions reported

within a reasonable time after a major flare (generally

between one and seven hours) are listed. The data in

this column are limited to: month/Greenwich day/beginning

time UT/absorption in db. Additional data, including

references, are given in Table VI, Catalogue of Solar-
Terrestrial Effects.

Column 26 Geoma6netic Storms. Geomagnetic Storms with a maximum

Kp_ 5 reported by three or more observatories within
a reasonable time after the major flare (generally

between twelve and seventy two hours). The data in

this column are limited to: Month/Greenwich day/onset

time, UT/type/degree of activity/maximum reported Kp.

Additional data, including: references, duration,

number of reports, etc. are given in the Catalogue of

Geomagnetic Storms, Table V, and the Catalo6ue of Solar

Terrestrial Effects, Table VI.

5.l-iv



TABLE I CATALOGUE OF MAJOR SOLAR FLARES DURING 1960-

MAJOI{ FLARE SOI.AR REGION _ FI_ ARE IMPORTANCE F

Serial Event

No. No.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

z,t

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Gr. Beg. End

Day UT UT

1900

Jail.

07 1504 1555

Ii 2040 2355

15 1336 1455

Feb,

03 0815 0903

22 1352 1520

26 0700 0955

29 1522 1635

Mar.

02 1015 1156

27 0634 0923

29 0604 1220

30 1455 2030

Apr.
0i 0843 1355

05 0215 0530

12 0131 0142

28 0130 0145

29 0107 0908

May

04 1000 1105

06 1404 2020 1448

09 0704 1021 0734

13 051!) 0735 0532

26 0818 1107 0928

June

O1 0824 1600 0900

08 0732 0855 0746

• *o .........

25 203!1 2140 2046

26 0428 0525 043!;

20 1326 1525 1403

20 2358 2457 2415

27 2140 2345 2156

Aug.

11 1916 2055 1929

14 0511 0t;55 0525

26 0847 092t, 0852

26 1132 1400

30 0918 1100 0934

S_pt.

02 0525 09(9; 072!)

02 2223 250_i 2307

03 0037 0t54 9108

25 075!} 0 <12 0804

(_ct.

14 20_VI 22'15 36!m

29 _ 1:131 1030

Max Posititm

UT

1528 NO8 W78

2126 N22 EO3

820 W68

9820 814 W36

1490 N08 E41

(t"113 $21 W16

1546 N22 E04

1107 N22 W20

0740 N20 W51

0710 NI3 E30

1540 Nl2 El3

0850 N12 W1

0245 El2 W62

0140 N15 E22

0137 805 E34

0210 N14 W21

b359

0554

Nl3 W90

S09 E07

SI1 K52

N20 W67

N14 W15

N29 E46

N32 W37

Ngl l<o(;

NI9 W04

N20 W06

N{9 W13

S08 E34

M21 W27

N22 E26

N22 W01;

N17 W89

NI5 W90

NI8 Nit;

El8 W23

N92 W31

NI8 I.:a8

N27 EIO

521 1,5t;

N22 l:2f,

Plagv R*_tatiun l{egion SUnspot No.

N. N. Mt.Wilson Greenwich

5512 1422 24 14641

5527 1422 47 14660

5525 1422 45 14657

5551 1423 32-33 14701

5581 1424 14 14732

5580 1424 12 14731

5586 1424 21 14738

5586 1484 21 14738

5607 1425 14 14764

5615 1425 29 14778

5615 1425 29 14778

5t;15 1425 29 14778

_ti15 1425 29 14778

5628 1426 tl 14796

5645 1426 44 14815

5642 1426 38-40 14814

5642 1426 38-40 14814

5653 1426 55 14823

5657 1427 11 14831

5654 1427 01 14825

5669 1427 39-40 14849

5680 1428 02 14867

5693 1428 02 14867

_71 '1 1428 39 14908

5713 1428 39 14908

3713 1428 39 14908

5713 1428 39 14908

5719 1428 42-44 14915

5713 1428 39 14908

5794 1430 13 14981

5794 1430 13 14981

5002 1430 23 14989

14:30 23 1498!1 ?

5822 1431 14 15008

3822 1431 14 15008

._32 1 't31 11 15008

i_<18 1131 22 11014

,8_,t 1.132 I o I 5O5O

)8:)f 1'133 02 11087

,:)(}, 1 t33 l u 10o99

No. / No.

IAU Rept. / Max. MeM

3 3/'1 2

3 2,2 3

3 4i 1 2

2* 0,2 2

3 4/1 3

3 812 2+

2 4/1 1

3 4/1 2

3 8/1 2

3 10/1 2+

3+ 8,1 2

3 10/4 3

3 4,1 2

3 111

3 liI 3

3 14/2 2*

3 311 3

3+ 10/1 3 +

3_ 7/I 3

3+ 6/1 3

2. 13/4 2+

3+ 18/10 3+

2 + 914 2+

3 84 3

3 4 1 2+

3 2,2 3

2, 5/2 2+

3 22 3

3 4,2 3

3_ 31 2+

3 8/2 2,

3 51 1

3 1 1

3 7 l 2

:l 8 2 2+

3 l 2

3 2 l 2,

3 2 1 1

3 3 1 2.

3 4 2 3

5-

ii-

5-

3-

29

3-

16

4

q
1

6.

3J

f,/-'/



1963 WITH ASSOCIATED PHENOMENA AND SELECTED EFFECTS

\IRE AREA SQ.-DEG.

No.

,re Rept.

RELATED FLARE ACTIVITY

Ii

Minor/ Major

Mean Before

6 170

22 2/0

13 7 0

8 21/0

12 2/0

16 8/ 0

7 2/0

8 5/i

9 2/0

I0 5/0

6 161

12 30/2

16 57, 3

13/0

2,0

15 11/0

26/1

9 12/0

18 3/0

22 27/0

10 19 0

34 4/0

12 14, 0

16 10 0

8 12,1

29 12. 2

7 15,3

16 1 0

8 19,4

9 150

31 21 1

14 0

14 1

5 7 0

II 16 1

7 hi 2

0 o

i 1 !t 0

5 0 [)

I .t 17 (I

1st Flare

After Pos/Imp

3e 0 W37 1

3/0 E21/I

0/0 E45/1

11/0 E43/1

6/0 E 56/1

20 E63,2

7/1 E08/1

4,0 E08 1

7/0 W46,1+

69/3 E 45, 1

58,2 E 45 1

44, 1 E45 1

170 E45 1

13/0 E 68/2+

1/0 E 79, 1

15/1 E 90,, 1+

0/0 E57,2

1 0 E90,1

30 E90 1

6_0 1£65,1

10,0 E48 1

33/1 E 90/1

23z 0 E 90 1

31 4 E 90/ 1

29 3 E90 1

29/2 E 90 1

26 1 E 90 1

1 0 E 60 1,

22 0 E 90 1

21 l 15190 1÷

iI 0 E90 1_

1 1 E 80 1

1 0 15]80 1

27 2 E 62 1

18 1 E62 1

l:J 0 E62 1

l!J 0 E883

20 E87 1

1 0 E 56, 3

3 0 E902

S.W.F.

Beg., Dur. Imp

1505/30 1

2100/24, 2-

1340,45, i+

0825/17/2

1358,42,3-

0638/19/1-

0652,12L5..

1520 160/3

0850 57, 3

0120 i00. 3+

0205,1102+

1015/35/3

1427151 3

0700 98 2

0512/221/3_

0914 46 2

0837/75,3 :

0740522-

1203 67 2

2040 30/2-

0432 56_1.

1402.67, 2-

2403 67 2-

2140 138 2,

1925 65_ 2

0515 45 3

0843_ 65 2

0540 6¢; 2

0707 83 1.

2300. 50 2

0045 12i; 3*

1029 60 3

RADIO EMISSION

P(ak 151ux

10 Cm. 1.5nl

220

340

1750

>i000

Other Dynamic

Wave Len_hs II & IV

m II IV

450 em,m (iV)

> 450 cm

280 era.hi II IV

Cl/}

38000 Cnl,ill (IV)

6000 (' nl, II1 II IV

4500 c'm ilV)

300 m IV

cm.m II IV

220 ('ii], i]1 II IV

2t;50 cnl,m {IV)

cnl.nl II IV

clu,m

480 Cm,ln II IV

> 1350 1100 tin tlV)

3100 3100 cm,m (IV)

cm

425 3000 cm,m IV

700 >1250 In II IV

> 250 (m. m

200 era,hi

13 >240 ('m II IV

140 >250 cnl.nl IV

1100 >950 nl 1I IV

>2000 cm

16 >40 vm.m

_)II II

'950 ,,n

cnl IV

1l)00 2100 ,re.in

POLAR CAP ABS

Gr. eg. Abs.

1960

Mar.

29 0800 2.6

Apr.

O1 i000 3.6

05 07003.1

28 0230. 2.5

29, 0500/11.2

May

04 1032 3.4

06 1800 8.7

130730 3.6

GEOM;tGNETIC STOt/MS

Gr. Beg, Tvpe Int. Max.

Day UT Kp

1960

Jan.

13,1859, sc, rim6+

18 0645 sI'.gnls 6-

Mar.

311036sc,g s 9-

Apr.

02 2313, sc ms 7+

07 1511 sc m 5+

27 2020 sc ms 70

30, 0132/sc s 9o

30/1213/sc/s/9o

May

06 1650, sc,g, nm/7+

080421 sc s<8+

110435 st' nm_7-

16/1350, sc,_ nm/6+

28 2029 st" s,8-

June

04,0248/sc.g/ms/6+

27 0145 so, ms, 7-

27 0145sc ms, 7-

N_pl.
03 0500 2.7

Aug.

16 1409 sos 8-

Sept,
04 0230 sc > &,

5.1-1



TABLE I 1960-1

M:_JOR FLARE SOLAR REGION

' Serial Event Gr. Beg. End Max. Plage Region Sunspot No.

No. No. Day UT UT UT Position No. Rotation No. Mt.Wilson Greenwich

I'

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

06

67

68

69

7O

71

72

73

74

75

Nov.

05 1157 1327 1217 N13 E24

06 1752 203__0 1841 N13 E07

10 1009 1400 1023 N28 E29

12 1315 1922 1330 N27 W04

15 .0207 0427 0221 N26 W08

17 2126 2228 2151 N23 W80

20 1955 2032 2020 N25 wg0

20 2114 2258 2135 N28 W90

Dec.

05 1825 2350 1838 N26 E74

30 0344 0415 0348 NI5 E22

1961

Mar.

26 1009 1150 1035 S15 E74

Apr.

13 0556 0620 N20 W90

26 1646 1945 1710 Sll E54

May

04 2145 2340 2213 S11 W56

09 1438 1805 1551 N09 El2

June

11 1502 1620 1521 NO2 W49

July

11 1615 2040 1659 S07 E31

1710

12 0950 1300 1025 S07 E22

15 1433 1929 1558 N13 El5

17 0710 0926 0736 S07 W45

18 0920 1250 1005 S07 W59

20 1633 1735 1653 S05 W90

20 1828 1942 1847 S07 W90

21 1714 1800 1718 S03 W90

24 0403 0620 0504 N12 El6

24 1722 2220 1822 N08 E09

28 1512 1938 1730 N09 W44

Sept.

16 1057 1258 1110 N18 E77

28 2202 2530 2223 NI3 E29

Dec.

23 1856 2350 2002 S07 E43

1962

Mar.

13

22

Apr.

18

22

27

1444 1640 1446 NI0 E66

2220 2310 2241 N07 E36

1734 2129 1806 N09 E05

1430 1710 1450 N08 W48

134[i 1440 1413 N08 E58

5921 1433 31 15110

5921 1433 31 15110

5925 1433 39 15114

5925 1433 39 15114

5925 1433 39 15114

5925 1433 36 15114

5925 1433 39 15114

5925 1433 39 15114

5959 1434 38 15151

5983 1435 23 15179

6069 1439 02 15269

6077 15268 ?

6098 1440 05 15280

6098 1440 05-00 15280

6104 1440 10 No spot

6135 1441 18 15314

6171 1442 32 15353

6171 1442 32 15353

6172 1442 36 15355

6171 1442 32 15353

61ql 1442 32 15353

6171 1442 32 15353

6171 1442 32 15353

6171 1442 32 15353

6178 1443 12 15363

6178 1443 12 15363

6178 1443 12 15363

6227 1445 11 15425

6235 1445 16 15435

6301 1448 14-15 15488

6366 1451 16 15528

6373 1452 06 15532

6393 1453 05-00 15542

15543

6393 1453 05-06 15542
15543

6403 1453 15 15548

15549

FLARE IMPORTANCE FLARE A

No. [No.

IAU Rept4Max. McM Range

3 2/1 2 9-15

3 I/1 3 13

3+ 9/1 3 11-23

3. 8/5 3+ 12-33

3+ 2/1 3 8-15

3 2/1 1

3 2/1 1

3 4/1 2

3+ 4/3 3+ 2-18

3 2/1 1 1

3 16/6 3 3-22

3 2/1 2 25

3 2/1 3 9-11

3 4//2 3 8-12

3 6/1 2 4-10

2+ 5/2 2+ 4-10

3 4/2 3 9-16

3+ 19/4 3 4-50

3+ 8/1 3 8-25

3 7/2 2 7-29

3+ 19/8 3+ 7-80

3÷

3+

3

3÷

3

3

3+

3

3/1 3

5/1 3

3/1 2

8/1 2+ 2-29

6/1 2+ 4-14

3/1 2 4-12

8/1 2+

3/2 3 10-22

2/1 1 4-13

2_

3

3

3

3

5/3 2_ 5-16

1/1 3 16

5/2 3 2-22

8/1 2, 3-20

5/1 2 3-13



63 (CONTINUED)

_A SQ-DEG.

9.

ept. Mean

2 12

13

17

21

12

3 11

1

8 13

1 25

2 1O

10

6

5 8

12

15

10

16

3O

16

5 9

8

18

9

11

16

10

11

7

RELATED FLARE ACTIVITY

Minor/Major 1st Flare

Before After Pos/Imp.

2/0 3/1 E 42/1

2/1 3/0 E 42/1

16/0 64/4 E 80/I*

30/1 50/3 E 80/1+

S.W.F.

Beg./Dur./Imp.

1708/67/1

1022/90/2

1320/154/3+

RADIO EMISSIONS

Peak Flux Other Dynamic

10 Cm. 1.5m Wave Lengths II & IV

> 60_._O0 27000 cm,m

5500 > 2000 cm,m IV

POLAR CAP ABS.

DayIUT [ db

Nov.

12/1400/21.2

GEOMAGNETIC STORMS

Gr. eg. Type Int. Max.1 I/Ko

Nov.

12/1325/sc/s/9o

50/2 30/2 E80/I+

19/0 2/0 E 90/1

80/3 0/I E 80/I+

80/4 0/0 E 80/1+

0217/253/3+

2023/82/3-

> 2700 cm,m II IV

400 220 m II IV

15/0430/20 15/1304/sc/s/0+

21/0631/sc,g/nm/6o

Dec.

1/o 5/0 E 80/1+

14/0 31/0 E 90/1

7/0 18/0 E 30/1

I/0 0/0 E 35/1

14/0 13/I E 90/1

25/I 2/0 E 90/I

2/0 0/0 E 53/I

16/0 5/0 E 38/1

13/0 58/6 E 56/I

18/I 53/5 E 56/1

1/0 3/0 E 8511

46/2 25/4 E 56/1

56/3 15/3 E 56/i

71/4 0/2 E 56/1

71/5 0/1 E 56/1

7/16 O/O Z 56/1

4/0 20/2 E82/1

5/i 19/1 E82/I

14/2 I0/0 E 82/I

1/o 3/0 E 9o/1

13/0 4/0 E 90/1

5/0 5/0 E 90/'I

1/0 5/0 E67/1

5/0 23/0 E 74/1

12,0 30/1 E 90/1

34/1 8/0 E 90/1

7/0 6/0 E 90_1

183O/lOO/3

I019/41/3

1600/I13/3

2205/40/1+

1503/57/2+

1648/245/3+

1023/97/'3

1512/113/3

0731/29/I

1000/113/3

1158/137/3-

1702/73/2+

0458/85/2+

1758/95/2+

1102/50/2

2218/62/2

1448/94/3

1752_108,3

1446/134/3

1413,20_1_

330 > I000 m II IV

460 400 cm,m

18.3 m

95. cm,m

8 cm

> 0o___o

16 350

146 5000 cm,m

> 900 cm,m

13

470 320 cm,m

35 cm

25 m

42 cm,m

180 2100 cm,m

II IV

II IV

II

II

5-,/" 2

1961

July

12/1300/17.0

15/1545/3

18/1130/18.7

Sept.

28/2335/1.8

07/1004/sc/ms/6-

1961

July

13/II13/sc/s/8+

14/0809/sc,g/s/8+

17/1825/sc/s/8-

20/0248/sc/ms/6-

30/2109/sc/s/9-

365 > 90__0 em,m II IV

1500 >900 cm,m II IV

4100 22000 cm,m (IV)

III 280 cm,m IV

103 cm

2400 1000 cm,m (IV)

1800 4000 cm,m II IV



Serial

No.

77

78

79

Event

N,_.

MAJOR FLARE

Gr. Beg. End Max.

Day UT UT UT Position

June

21 0620 0756 0640 NI8 E25

1963

Sept.

15 2008 2210 ]2030 N10 E60
[ 2113

16 0325 0617 0422 Nll E57

26 0638 094_..__4 0717 N13 W78

SOLAR REGION

Plage Region Sunspot No.

No. Rotation No. Mt.Wilson Greenwich

6459 1455 12 15587

6964 1472 02 15768

6964 1472 02 15768

6964 1472 02 15768

TABLE I 19

FLARE IMPORTANCE FLt

NO. NO.

IAU Rept. Max. McM Rang,

3 II/i 2 3

2+ 3 7.}

3 3 9

3 16 5.1

*These Hares were not included in the McMath working list

see appropritate serial number Table I A.

TABLE IA IAU MAJOR FLARES (TABLE I1 1960-1962, REDUCED

TO IMPORTANCE E2 IN THE MCMATH WORKING LIST TABLE IB

Serial McM Beg. Imp. Observatory Reporting

No. Serial Date UT Pusition IAU McM Max. Imp. Other Imp Reported

1960

Jan.

1 40 07 1504 N08 W78 3 2

3 73 15 133__._6 S20 W68 3 2

Feb.

4 190 03 081i_5 S14 W36 2+ 2

7 333 29 152_2 N22 E 04 3 1

Mar.

8 340 02 101_.__55 N22 W20 3 2

9 459-1 27 0634 N20 WS1 3 2

11 490-1 30 1455 NI2 E 13 3+ 2

Apr.
13 541 05 0215 NI2 W62 3 2

14 * 12 0130 N15 E 22 3 *

Aug.

32 1500 26 084_.__7 NI7 W89 3 I

33 * 26 1132 NI5 W90 3 *

34 1525 30 091__8 NI8 E 16 3 2

Sept.

36 1557 02 222......._3 N20 W31 3 2

38 1712 25 0759 N27 E 10 3 1

Nov.
41 1907 05 1157 NI3 E24 3 2

46 2017 17 212.___6 N23 WS0 3 I

47 2049 20 195_.55 N25 W90 3 1
48 2052 20 2114 N28 W90 3 2

Dec.

50 2160 30 034___44 NI5 E 22 3 1

1961

Apr.

52 248 13 0556 N20 wg0 3

May

55 321 09 1438 N09 El2 3

July

60 603 17 0710 507 W45 3

64 639 21 1714 S03 W90 3

67 6701 28 151____.__2 N09 W44 3

Dec.

70 1110 23 185.___6 S 07 E 43 3

1962

Apr.

75 275 27 134t__ N08 E 58 3

June

76 391 21 0620 N16 E 25 3

Capri S. 2,2

Uccle 2,2,2

Kanzelhohe & Istanbul 2,2,2,2

Capri F. I,i,I

Capri F.

Bakou

Capri F.

Nizamiah

Honolulu

Bakou

Capri F.

Capri F.

2,2,1+

2,2,1+,1+,1+,1,1

2+,2,2,1+,1+,1,1

2,1+,1+

*Not included in_McMath working list

2,1,I,I

*Not included in McMath working list

2,2,2,1,1,1

Honolulu 2,1

Wendelstein 1

Lacarno 2

Climax 2

Climax 1

Climax 2,1,1

Kodaikanal 1

2 Nizamiah

2 Sac Peak

2 Capri S. & Kharkc_v

2 Lockhet, d

2 Sac Peak

I Sac Pt!ak

I+

2,2,2.2-,i

2_.2.2,2.1 _

2.2

2.1

1

i
323

575

1040

II19

1295

1909

1957

62

I

Datel

1960[

Feb l

25 :

July
08

Nov,

14 I



60-1963 (CONTINUED)
!

LRE AREA SQ-DEG.

No.

Rept. Mean

,24 10 10

RELATED FLARE ACTIVITY

Minor/Major 1st Flare

Before After Pos./Imp.

5/0 9/0 E 90/1

25/0 59/1 E 90/1

28/1 56/1 E 90/1

83/2 1/0 E 90/1

S.W,F

Beg. Dur. Imp,

2015/55/2+

0709/102/3

RADIO EMISSIONS

Peak Flux Other Dynamic

10 Cm. 1.5m Wave Lengths II & IV

POLAR CAP ABS.

Gr. Beg. Ahs.

Day UT db

Sept.

26,, 0730/4.6

GEOMAGNETIC STORMS

Gr. Beg. Type Int. Max.

Day UT Kp

i
I

_,LE IB FLARES REPORTED BY ONLY ONE
ISERVATORY - IAU IMPORTANCE 2+

Beg. End Max Plage

Date UT UT UT Position No,

1960

Feb.

26 2130 2202 NIl E 14 5584 Honolulu

Apr.

09 0123 013___4 0123 NI5 E68 5627 Mitaka

June

20 0945 1007 0955 S15 W85 5695 Hakou

July

01 0332 0514 0404 N08 E37 5726 Alma Ata

Aug.

02 0033 0050 0041 NIl W30 5775 Mitaka

Nov.

05 2004 2032 2016 N13 ES0 5925 Honolulu

11 0305 0428 0340 N29 E 12 5925 Vorochllov

1961

None

1962

Feb.

Observatory

04 0158 0235 0222 Nil W80 6326 Kodaikanal

tABLE lC IMPORTANCE 2+ FLARES NOT LISTjED AS MAJOR FLARES

Area

Beg. End Max IAU Imp Reported Total Plage No.

UT UT UT Position Max. by Other Sta. McM Sta. Rpt. No, Range Report Mean

0704 0807 0714 S18 W06 2_ 1+ 2+ 2 5580 10 1 10

2328 2410 2334 N07 W33 2+ 2 3+ 2 5732 6 1 6

024_6 052__0 0304 N27 W20 2+ 2 2_ 2 5925 7 9 2 8

5.1-3



II

II. CATALOGUE OF IMPORTANT

SUNSPOTS DURING 1960 - 1963



TABLE II. CATALOGUE OF I_[PORTA/IT SUNSPOT GROUPS DURING i_60-I_63

This catalogue will list all sunspot groups that, during disk

passage, meet one or more of the following requirements:

(a) All sunspot groups with a maximum area, during disk passage,

equal to or greater than 500 millionth of the solar hemisphere,

based on unpublished Royal Greenwich data.

(b) All sunspot groups that have a_'or/5-f magnetic classification

as reported by Mt. Wilson Observatory in References 29 and 30.

(c) All sunspot groups associated with the major solar flares

catalogued in Table I.

The column headings together with any necessary explanations follow:

Columm 1 Catalogue Serial Number.

Column 2 Mt. Wilson Sunspot Number.

Column Catalogue Classification from a_ b_ or c Above. A sunspot

with a maximum area greater than 500 millionth is desig-

nated in this column by a letter L. If the entry is

due to the magnetic classification, the letter M is used.

If the sunspot groups are associated with a major flare,
the flare serial number or numbers are used. There will

be cases where all three symbols may appear in the column,

as well as more than one major flare.

Column 4 Mc_th Plage Number.

Column 5 Sunspot Mean Latitude During Disk Passase.

Column 6 Sunspot Mean Longitude Durin6D_sk Passable.

Column 7

Column 8

Time of Central Meridian Passage. These data are given

to the nearest tenth of a day.

Spots in the Pls4_e. We have given the Mt. Wilson

numbers for all sunspots in the plage during disk

passage, these are from McMath-Hulbert unpublished
data.

5 .II-i



Column Pla_e Catalosue Serial Numbers. If the plage is in-

cluded in the Table III catalogue, detailed data for

the sunspots listed in Column 8 are given in that
table.

Column iO Maximum Area. The sunspot maximum area data are avail-

able for sunspots with a maximum area during disk passage

equal to or greater than 500 millionths of the solar

hemisphere. These data have been mzde available through

the courtesy of the Astronomer Royal.

Column ll Greenwich Day of Maximum Area.

Column 12 Mean Magnetic Class. The value given in reference 30.

Column 13 Mean Magnetic Stren_t h. The values in units of i00
gauss have been taken from reference 30.

Column 18 Disk Passage Data. The five lines in this col_nn _ive

the following data:

Toy Line - The left hand number gives the date on which

the sunspot was first seen; the right hand number gives

the date on which the sunspot was last seen. These data

have been taken from the two references 30 and�or 42.

Second Line - The left hand number gives the longitude

from the central meridian where the spot was first seen;

the right hand number gives the longitude distance from

the central meridian where the spot was last seen.

Third Line - This line gives the Zurich classification

of the spot for each day (on which a classification was

made) during disk passage as recorded in reference 42.

Fourth Line - The Mt. Wilson magnetic classification of

the sunspot on each day that a classification was made

during disk passage. If the classification is an esti-

mate, the symbol is enclosed in brackets. The data _

this line are taken from a microfilm of Mt. Wilson

daily work sheets. (Reference 29).

Last Line - This gives the magnetic field strength in

units of i00 gauss for each day on which the field

strength was measured and shown on the Mt. Wilson daily

sunspot maps. The values given on this line are the

maximum values shown on the map.

5.11-ii



Column 19 Recurrent Spots. If the sunspot group is the return of a

previous group determined by Mt. Wilson, the serial

number, or numbers, of the groups during the previous

rotation or rotations are given.

5.11-iii



TABLE II CATALOGUE OF IMPORTA

Serial

No.

9

I0

II

12

POSITION DATA

Sunspot McM All Spots Plage Serial No.

Mt. Wilson Category Plage Lat. Long. CMP in Plage in Table III

Jan.
14641 1 5512 N07 02.2

14657 3,L

14660 2,L

5525 S17 121 10.2

5527 N19 101 11.7

14694 M 5549 N09 27.4

14698 L,M 5550 N07 235 28.8

N08 227 20.5

14701 4,M 5551 S15 31.6

Feb.

14720 L 5566 N22 53 11.7

14725 L 5570 NI0 12 14.8

14731 6 5580 S 21 24.9

14732 5,M 5581 N08 25.8

Mar.

14738 7, 5586 N25 01.2
8

14763 L 5604 N17 257 21.9

14636

14653

14641

14667 2

14657

14660 3

14671

14694

14696 4

14696

14697

14704

14705

14700

14701 5

14702

14714

14719

14720

14725

14731 6

14732 7

14737 8

14743

14738

14763

14766

14761

14768

MAX. ARI:

Whole

Spot

1150

575

1050

75O

1050

1300

525



_IT SUNSPOTS DURING 1960-1963

-1

SPOT ME*MN DATA

Mt. Wilson

Mag. CI. H

Z: ,_:[ (25)

,_ tc_ 12

li_[ x9

_,2_Z (z5J

_f£ 11

t _ ,,,A (20)

DISK PASSAGE DATA

Days Seen, Zurich CLass

Magnetic Class, Magaletie Strength

Dec. 29 Jan. 10

_ :_ _ . '_ ,_ _ _ . ....

Jan. 04 Jan. 16

E W

E E E E E E E E E E C J

Jan. 05 Jan. 17

H H H H H H H H H H H H

..... / ........

Jan. 21

13

d_. 22

Jan. 29

8 6

Feb. 04

F F F F F F F E E E E E

Jan. 24 Feb. 06

20 17 .........

Feb. 05 Feb. 18

G G G G G G G G G G G G

_ _ " ,_ _ /_ _ _ _ _ _ ,_ _ _ _

Feb. 08 Feb. 21

H G G G G E F F E E E G

&) (_:P)!h-9..P_ ,/:'t(.h:_,-¢',_ {_j....:_)_/_),,_,:),_?._(;:f)_I_f)_

Feb. 18 Feb. 25

(/:i,)/:,._/ _4:,,i _Y '_l,;i_/,) _q9
21 14 22 20 17 ......

Feb. 19 Feb. 25

10 13 14 11 ......

Feb. 25 Mar. 05

<.:').........- l ?) - _.?'_ V:!,.'t_ ,<,

Mar. 18 Mar. 28

A A B B D D E E E G

j, _ ,_ _:p;_/,,,_ _ >_,,.J<i_si.h_,s:9_).):._,__. _ _ _-

Return Sequence

14600

14641

14664

14698, 14641



TABLE II 1960-196:

| 2Oi

POSITION DATA

Serial SUnspot McM

No. Mt. Wilson Category Plage Lat.

13 14764 9, L 5607 N23 231 23.9

14 14769 L 5609 S13 195 26.6

15 14778 10,L,M 5615 NI2 130 31.5
II

12

13

Apr.
16 14787 M 5619 NI8 05.1

17 14796 14,L 5627 Nil 316 13.7

CMP

18 14798 L 5630 S 12 280 16.4

19 14814

14815

21 14823

22 14825

23 14831

24 14840

18, L,M, 5642 N10 133 27.5
17

16 5645 S06 30.4

May
18 5653 S08 06.9

20,L,M 5654 N28 353 08.2

19 5657 S09 13.6

5663 S 12 200 19.7

All Spots Plage Serial No.

in Plage in Table HI

14764 10

14776

14769

14778 11

14787

14785

14796 13

14804

14798

14797

14818

14814

14819

14815 15

14823 16

14832 17

14825

14830 18

14831

14840 19

14848

Whole

Spot

550

575

1650

750

9OO

850

1800

1575



I (Continued_

SPOT MEAN DATA

Mt. Wilson

Mag. Class H

_AJ 17

_/3p_ 12

Eg i_ 29

#_pJ (20)

_s_/_ (20)

_Z _ 22

J_f_ 16

d _p_ 21

t _J (25)

d _v _ (15)

DISK PASSAGE DATA

Days Seen, Zurich Class

Magnetic Class, Magnetic Strength Return Sequence

Mar. 18 Mar. 29

A D D E E E E E G G G G

Mar. 22 Apr. 02

A C C D E E E E C C

Mar. 26 Apr. 07

A J H E E F F F F F F E

Apr. Ol Apr. 10

_p)/i' p/)/3_ (,_,.)p>.)_)C_e)_'p<,<e)

Apr. 08 Apr. 19

A C C D E E E E E E E D

Apr. 10 Apr. 22

C E E E E E E E E E D C C

Apr. 21 May 03

H H H H H H H H H H H J

(X) - (r) ('()r (r) -()')(r)C_) _ (o()-

19 23 ........

Apr. 24 May 05

Apr. 30 May 12

(_o,p): :

May 02 May 14

J J II il il D D E E F F F

(x) r ct)/_r _)/sr _r <r)C_) t ox)
14 .........

May 07 May 19

May 13 May 25

- O G G G G G F F P F F F

_p(_ .,0(i,_S,)i__;.... (I_,7/'_i"/.-_,¢_i'>pp)(,__ ,/_, __i_p>_-l')(/J/"):_

14778 (No. 15)

14798



TABLE II 1960-196

POSITION DATA

Seri_ Sunspot McM

No. Mt. Wilson Category Plage Lat. Long. CMP

25 14848 L 5663 188 20.6

26 14849 21, L, M 5669 NI3 126 25.3

,June
27 14864 L 5679 S 1O 12 02.9

28 14857 22 5680 N29

23

29 14869 1,
5687 N08 359 03.9

30 14901 L
570_ >;13 128 2!,4

31 1 t)08

32 14915 28

29,M

85

26

27

29

57]_ X2O

5719 S08 29.9

31

85

iulv
14916 L 5724 N2_ 353 0±.7

11921 L,,M

14939

5726 N06 326 03.6

L,M 5749 N21 149 17.0

36 14967 L,M 5775 NO8 330 30.5

All Spots PIage Serial Nc

in Plage in Table III

Same as 24

14849 20
14855

14856

14863 21

14864

14867 22

14866

14869

14901

14897

14808 24

I_911 28

14914

14916

14921 28

14943

14939

14967

MAX. AREA--

Whole Gr.

Spot Day

700 22

750 25

825 28

_unc

650 05

650 86

_'/5 ....

i*,00 03

1400 17

i150 25

5.11-3:

i



3 (Continued)

SPOT MEAN DATA DISK PASSAGE DATA

Nit. Wilson

Mac. CI. H

d_' (15)

_:;Z i9

-_ o( jD_ ? 21

/-J-/ (is)

(' _,f (ID,

: _ 27

/ :]U

" I 26

" ; (2O)

t { 15

Days Seen. Zurich Class

Mahmelic Class, ).'Ja_/(,tic SIrength

May 18 May 26

May 19 MaY 31

J J J J J [[ II H H If H

(it;)_¢) (x)(x_) ix) :_) (_) :x) ¥ _ ¢_) ,Y (:)
........ 20 20 18

•"vI_._ 27 M:_y 08

tl tt H H II H H H H H 11 tl

May 29 3un(, 11

I/3 7),'_I > i:/_) ,g (,:),o) :$ t,<,: _ _:) ,')s ( ,'., "_,I._ ;: ( < _: _-_:...i-

12 .....

<hln_, (Jl June I0

I_ B {" I': F I': i", t': I)

! ..... I 5 ,hm_, 27

.I .I I ,I .I C J J II II

,lu;;, ig
,lu], ()I

I ! 20 24 2:1 I_

,lun_ 24
Jub, 05

,hmi, 25 Jill', 08

I': E E E I': N I': ( i ( ; I [ ( i } [

: 18 21 30 ,.'v ' _ ' _/ r/ '_ _/

,hui_ 27 ,JuD, 09

I ) l: b: 1" I' I" I: V b J' t'

12 2t; _ _

,[Lll_ t0 JuLy 23

iI II II II (' l) 11 D I) D I) D

16 ..... _ _ _

,July 24 Aug. 05

H H H H C C C H H H H

Return Sequence

14811

14823

14825

1-ib_ -I

14!121



TABLE II 1960-1

POSITION DATA

McMSerial Sunspot

No. Mt. Wilson Category Plage Lat. Long, CMP

Aug.

30,L,M 5794 N22 147 13.3

31

37 14981

5797 S14 130 14.738 14983 L

39 14984 L,M 5800 S08 105 16.5

5799 NI6 102 16.740 14985 L

41 14989 32 5802 NI5 19.3

33

42 15008 34,M 5822 N19 31.4

35

36

Sept.

37,L,M 5838 N19 152 09.343 15015

44 15043 L,M .5858 S !9 253 21.3

45

46

47

15050 38 5866 N26 26.0

15087 39 5896

15090 L,M

15099

Oct.

5001 N20 320 21.I

40,L 5909 N21 185 31.2

MAX. A

All Spots Plage Serial No. Whole

in Plage in Table III Spot

14980 28 1100

14981

14983 29 900

14988 550

14984

14985 31 1225

14997 33

14998

14991

150O8 35

15018 36

1,5025

15028

150"26

15029

i_53 38

15043

15050 40

15087 42

15085

15090 44

15092

15108 45

15099

48

8OO

925

1225

700



P63 (Continued)

SPOT MEAN DATA DISK PASSAGE DATA

Mt. Wilson Days Seen, Zurich Class RetUrn Sequence

Mag. CL H Magnetic Class, Magnetic Strength

14 .//_p _ (2o)

12 _U (1_)

J/_p.Z (2o)

.ZjpJ (25)

11-4

<dt_r.Z 19

Sept,

19 -_/_","..£. (2o)

._///_Z (18)

Oct.

21 AY_ 28

2_ Jj/_A (20)

Aug. 07 Aug. 19

J J J C C C C C B B

E E E E E E C E E D D C

Aug. 09 Aug. 20

C C D E E E E E E E D D

Aug. I0 Aug. 22

H H D C C D D D D C C B -

Aug. 10 Aug. 22

D C D D D D D D D C C B

- D D D E E E E C C C C A

Aug. 12 Aug. 25

Aug. 27 Sept. 06

.... 13 18 20 ....

Sept. 03 Sept. 15

H H H H H H H H H H H H

hO C_) r _" _- ( Y> ( Y) ( "r) y (_) >- (-_J ('r)

Sept. 15 Sept. 27

H E E E E E E E E E E

Sept. 18 Oct. 02

......... 6 ....

Oct. 13 - Oct. 14

_')_)

Oct. 14 Oct. 27

H H H H H H H H H H H H

(l_f) [/_n) v" )" Cr) r Cr) _ <_; _) (_ ('_, ,y)(r)
22 - 25 - 25 ......

Oct. 24 Nov. 06

D D D D D D D D D D D A

(l<>(iJJ7.<JiJf(_+rJ!;#),?'_,_;>',-r__'f'-(,>f)-

14980

14981



TABLE II 1960-19_

POSITION DAT_ MAX. AT

Serial Sunspot McM

No. Mt. Wilson Category plage Lat. Long. CMP

Nov.

49 15110 41 5921 NI2 06.0

42

50 15114 43,L,M 5925 N27 28 12.2

44

45

46

47

48

51 15121 L 5932 N20 315 17.7

Dee.

52 15151 49,M 5959 N26 10.6

1961 Jan.

53 15179 50,L,M 5983 NI7 88 01.2

54 15191 L 5991 N22 22 06.3

Mar.

55 15253 L 6065 N08 64 26.1

56 15259 51 6069 S14 31.8

Apr.

52 6077 NI5 06.157 15268

58 15284

59 15280

60 15314

L,M 6097 N03 318 30.4

53,L,M 6098 S 08 317 30.5
54

June

56 6135 N02 08.1

All Spots Plage Serial No.

in Plage in Table Ill

15107

15109

15110

46

15114 47

15127

15120

15128

15121

15152

15160

15151

48

5O

15178 51

15179

15191

15253

15258

15256

15261 53

15259

15268 54

15284

15282

15281

15289

15280

55

15314 58

15318

Whole

Spot

1775

1050

1475

850

525

750

750



3 (Continued)

SPOT MEAN DATA DISK PASSAGE DATA

Mt. Wilson Days Seen, Zurich Class Return Sequence
Mag. C1. H Magnetic Clans, Maglletic Strength

A_ F (15)

L/_/p/ 20

//# F- _. (15)

)_ 31

(A /' _ (25)

_" i_P {15)

!/,J/ (15)

d z_ /

j3',/
/

(20)

(20)

05)

Nov. 01 Nov. 13

Nov. 06 Nov. 18

F F F F F F F F F F F F

......... 25 17 -

Nov. 11 Nov. 24

E E F F F F F F F F E E E

Dec. 04 Dec. 16

Dec. 25 Jan. 07

D E E F F F F E E E E E

(_ (_,) r v ('c) (.9 y (v> ," iv-) !r)(Y) (79 t_)

...... 31 .......

Jail. 02 Jail. 12

D D D E E E D H H H

,ff ;p <f ?, _!7'._,,¢, ,,?'_/,'_,:'_'':r; :

Mar. 20 Apr. 01

H H H H H H H H H H H H

u:_f)_ 2_ _ (_f>(+_p - _'_,- f 'Ca),)(v') ,r_ _7' 'f -zv - : - -' - - -" ....

Mar. 25 Apr. 06

__,"(_t')¢ _tJ_-?¢ _ '-_;" !<' _ '_f"i" _'_? v':

Apr. 04 Apr. II

tilt.d" - _,,.._)x) .x,, c.__j%.

Apr. 27 May 06

A B D E E E E E E

Apr. 24 MaY 05

It H ti II It ][ 11 J J J A

_J -i' ,, -)''"" _' ,'"_' _' ',"-7 "j "'' ,,_'
17 14 .........

June (i2 Jun(' 12

i,_ "_ _ " _ _ _' '" _ > _-_/" r

15114

15229, 15206

-5



TABLE II 1960-19

POSITION DATA

McMSerial Sunspot

No. Mt. Wilson Category Plage Lat. Long. CMP

June

61 15319 L 6140 N02 68 15.5

6144 S 07 32 18.262 15322 L

63 15333 L 6151 NI2 12 19.7

6155 N07 257 28.464 16341 L

July

65 15343 L 6164 Nl2 150 06.5

66 15353 57,L,M 6171 S06 48 14.2

58

60

61

62

63

64

67 15355 59 6172 NI2 16.5

65,L

66

67

6178 N07 262 25.268 15363

69
Aug.

15405 L 6206 NI8 206 25.7

Sept.

!15411 L 6212 NI4 76 04.4

15418 L,M 6223 S I0 300 14.9

15420 L 6224 NI5 286 15.9

All Spots Plage Serial No. Whole

in Plage in Table III Spot

15320

15332

15319

15321

15322

15338

15333

15341

15343

15353 62

15367

15356

15355 63

15366

15363 64

154O8 67

15400

15405

15406

15411 68

15423

15418

7O

15420

15427



63 (Continuedl

SPOT MEAN DATA

Gr. Mt. Wilson

Day Mag. Class H

June .L_ z 2812 /!

15 59_z (25)

23 _/z_/2_ ) 20

July

03 <//_f_ 24

o? Zxp_ 27

11 _/_r _' 28

Aug.
30 ,(.h,x (,5)

31 {.>f Z 29

Sept.

10 t'-'% 4' (25)

lO _' _/, t 27

DISK PASSAGE DATA

Days Seen, Zurich Class
Magnetic Class, Magnetic Strength Return Sequence

June 09 June 21

EEEEEEEHHHH

June 11 June 25

EEEEEEEHHJJJ

........... 15 -

June 19 June 36

ACDEEEE

20 ....

June 27 July 04

ACCDEEE

14 24 23 -

J_e30 Julyl2

HHHHHHHHHHHH

26 - 27 24 - 25 27 24 -

July 08 July 20

HHEEEEEEEEE

2 27 26 26 - 28 25 .....

July 09 JuIy 22

20 -

July 19 July 31

HHHHHHHHHHHH

¢_>_f (h> h _) h _r)@'(lr) ( f)_"_
.... 20 ........

Aug. 24 Sept. 01

BDDDDDDD

Aug. 29 Sept. 10

DDEFFFFFFEE

Sept. 08 Sept. 20

EEEEEEEGGGGJ

.......... 16

Sept. 09 Sept. 22

GGGGHHGGGGGG

<-_.......h _:_:_,._ _/@)._ _ ._ _'_(_ -__.-

5.11-6

15303

15333

15341



TABLE II I q

POSITION DATA

Serial Sunspot McM

No. Mt. Wilson Category Plage Lat. Long. CMP

Sept.

73 15425 68 6227 NI6 21.9

74 15435 69 6235 N12 30.7

Dec.

75 15488 70 6301 S04 26.9

1962 Jan.

76 15505 L 6324 N06 7 24.3

77 15507 L,M 6326 N10 298 29.6

Feb.

78 15520 L,M 6351 SI0 298 25.9

79 15521 L 6352 NI0 293 26.2

Mar.

80 15528 71,M 6366 NIl 18.5

81 15532 72.L 6373 N10 295 25.5

Apr.

82 15540 L,M 6386 Nil 32 14.3

83 15542 73L

15543 74

84 15548

15549

6393 N08 333 18.8

75,L,M 6403 N08 173

May

01.0

All Spots Plage Serial No.

in Plage in Table III

15425

15435 70

15488 73

15505

15507 75

15520

15521

15528 77

15532 78

15536

15540

15542 79

15543

15546

15548

15549

©



'60-1963 (Continued)

_AX. AREA SPOT MEAN DATA DISK PASSAGE DATA

*le Gr. Mt. Wilson Days Seen, Zurich Class

Day Mag. C1. H Ma_letic" Class, Magnetic Strength

¢yfS 1_

/~/ -

Jan.

22 _!_'7 f_ _ (25)

29 • Jk_ 21

Feb.

25 ,/__-g (25)

22 _ _ (25)

Mar.

20

Apr.
14

14

7

( "_ r ¢ ': 11

Sept. 15 Sept. 28

20 ..... " -' ....

Sept. 26 Oct. 01

- _ _, , _, _

Dec. 20 Jan. 01

r.) - cf ._,,,9f - _,._,o)_,'f - _;_f) _f -<:_,-_

Jan. 18 Jan. 30

D D E E E E E E E E E E

..... f , p-,'z ,..4';,,_

Jan. 23 Feb. 05

D D D D E E E E E E H H

Feb. 20 Mar. 04

E E E E E E E E E E - H

Feb. 20 Mar. 04

H H H H H H H H H H J H

Mar. 12 Mar. 21

(_') <_/ Y-..2>w ..... (,._7

Mar. 19 Apr. 01

E E E E E E E E E E E E

Apr. 08 Apr. 20

C C D E E D D D

Apr. 13 Apr. 25

' ;*x'<'

<1' -+', i

J J J J ,r J J J J ,T ,l

D D D D D D D D C C C C

Apr. 24 May 07

H G G G G G G G (; H tt J

Return Sequence

15405

15507

5.118



TABLE II 1960-1963 q

POSITION DATA

Serial Sunspot McM

No. Mr, Wilson Category Plage Lat. Long CMP

May

85 15565 L 6427 S08 178 27.8

86 15587 76 6459 NI6

June

23.0

87 15590 L 6463 0 94 30.3

Aug.

88 15613 M 6514 N06 13.3

Sept.

89 15622 I, 6542 NI0 323 02.7

90 15629 I, 6553 N22 132 17.i

Oct.

91 15644 M 6579 S13 14.7

1963

92 15686 L NI0 337 1/16.1

15688 N08

93 15692 L N10 202 126.4

94 15714 L 6766 S12 246 4/15.0

95 15728 L 6805 N09 148 5/19.7

15726

96 15733 L Nl2 198 5/12,1

97 15766 L S 09 5 9/16.4

98 15768 77 L,M 6964 NI3 309 9,20,6

78

79

99 15779 L.M 7003 NI2 202 10_26.0

15780

All Spots

in Plage

15565

15587

15589

15590

15613

15622

15629

15644

Plage Serial No.

in Tabie III

MAX. AREA

Whole

Spot

975 23

625

850

65O

625 1/15

625 1/31

600 4/16

800 5/15

550 6/10

550 9/16

1400 9/15

95O I0/21

5.11-8



3ontinued)

SPOT MEAN DATA

Mt. Wilson

Mag. Class H

_p U _

/ ,

A.._v/

-,2%f-

J/-_f t

/t_./

/'_ P 6

(25)

(15)

3O

(15)

25

15

17

23

26

02)

(1o)

(4)

(20)

7

(35)

29

13

DISK PASSAGE DATA

Days Seen, Zurich Class

Maomtic Class, Mao_etic Strength

May 2I June 03

D D D D D D D C H H H H

June 17 June 25

,_p,sp(/_p;/f (7-+/';g_fJ_,'/Xf /

June 24 July 06

D D D D D D D C C G G G

Aug. ll Aug. I9

Aug. 30 Sept. 09

A B D D D E E E E G

Sept, ll Sept. 23

B C D D E E E E E C H J

,") /i" (t+) / ,'_/,ms' Ji" ¢;:_/_7_ph(,'_i')c-i'._,'p)"

Oct. 08 Oct. 19

(_p) _'/ ."f_J,.sr v -Oe_).:-c-p;'-_,_<_;.)

Jan. I0 - Jan. 22

Jan. 28 - Feb. 01

Apr. 09 - Apr. 22

May 13 - May 25

June 08 - June 18

Sept. lO - Sept. 22

Sept. 13 - Sept. 26

Oct. 20 Oct, 31

Return Sequence



Ill. CATALOGUE OF PLAGE

DATA FOR 1960 - 1963

III



TABLE III. CATALOGUE OF PLAGE DATA FOR THE YEARS i_60-1963

The data in this catalogue includes:

(a) Plage regions associated with major solar flares.

(b) Plages with an average maximum area during disk passage
equal to or greater than i0,000 millionths of the visible

solar hemisphere.

(c) Plages with an average brightness equal to or greater than

3.5 during disk passage.

(d) Plages in which 30 or more flares of all importance eqtm/ to
or greater than 1 were reported.

The categories are indicated in Column 4 by the symbols: L = large,
B = bright, N = 30 or more flares. These data were obtained from the

McMath-Hulbert unpublished plage catalogue (reference i0). Plages t_t

were the source of major flares are indicated by the major flare serial
number.

Column i

Column 2

C 3

Column 4

Column 5

Column 6

Catalogue Serial Number.

McMath Pla_e Number.

The Major Flare or Flares Serial Numbers and/or C_te_cr_.

Mean Latitude Durin_ Disk Passage.

Greenwich Date of Central Meridian Passage.

Life in Rotations.

Column 7 Date First Seen.

Column 8 Number of Days Seen.

Column _ Average Maximum Area.

Column i0 Intensity. Three regions are used, E/C/W, where:
E = E90 o to E45 °

C = E45 ° to W45 °

W = W45 ° to W90 °

The intensity is estimated on a scale of 1 = faint to

5 = very bright.

5.111-i



Column ii Number of Flares Durin_ Disk Passage E/C/W.

E = E9 O° to E45 °

C = E45 ° to W45 °

W = W45 ° to W90 °

Column 12

Column 13

Total Number of Flares Durin5 Disk Passage.

Return Sequence. If the plage region is the return of

a plage or plages from the previous rotation or rotations,

the McMath plage numbers are given in the return sequence.

ASSOCIATED SUNSPOTS - COLUMNS 14-17

Column 14 Mt. Wilson Sunspot Numbers of All Spots Covered by the

n e.

Column l_ Mt. Wilson Masnetic Classification of the Spots.

Column 16 Field Strength in Units of i00 5auss. A bracket indicates
an estimated value.

Column 17 Days Seen.

5.III-ii



TABLE III CATALOGUE OF IMPOI

IDENTIFICATION

Serial McM Major Flare Category

No. Plage Serial No.

6

7

9

10

11

12

13

16

5512 1

5525 3

5527 2

5550

5551 4 N

5580 6 B

5581 5

5586 7,8

L,N

5600 B

5607 9

5615 10,11,12,13 N,B

5625 B

5627 14 N

5642 15,17

5645 15

5653 18

17 5654 20 N

18 5657 19

19 5663 B

20 5669 21

21 5679 B

22 5680 22,23 N

23 5695 N

5713 24,25,26,27, N

29

PLAGE POSITION DISK PASSAGE

Mean Date Life First

24

Lat. CMP Rotation Seen

1960

Jan.

NO8 1.5 2

S 16 I0 I

NI9 11.5 2

NI2 29.5 3

Feb.

SI0 01 4

S 21 25 1

N08 26 4

May

N25 1.5 2, 5

S 08 19.5 1

N21 24 1

Nll 31.5 2

Apr.

S10 10.5 1

N08 13.5 1

N27 27.5 3

S 08 30.5 2

May

o n_ n_ 2

N29 07 1

S13 13 3

S16 20 3

NI2 24.5 4

June

S II 03 3

N28 04.5 2

S 13 15.5 4

N20 25.5 1

Days

Seen

Dec.

< 28 > 12 2500

Jan.

03 14 6000

05 13 3500

22 15 10000

24 15

Feb.

18 13

19 14

24 14

Mar.

02 15

18 13

25 13

Apr.

04 13

07 14

21 14

23 14

30 13

May

02 13

06 14

13 14

18 14

27 14

28 15

June

08 15

19 14

Average b_tensit,

Max. Area E/C/W

3.5/3/

3/2.5/:

3/3/3

5000 X/3/3

1300 3.5/3.

5500 3/3/3

2500 2/3/2

4500 3.5/3.

3000 3.5/3/

3000 3.5/3.

2000 3.5/3.

5000 3/3/3

4500 2.5/3/

4500 3/3/2

4000 3/3/3

2000 3/3/3

4000 2.5/3/

7500 3.5/3.

3600 3/3/2

4000 3.5/3.

7000 3_3/3

2500 3.5,3,

2500 3/3.5/



TANT PLAGES DURING 1960-1963

LAGE DATA ALL SPOTS IN THE PLAGE

No. Flares Total Mr. Wilson Intensity Days

E/C/W Flares Return Sequence Number Mag. Cl_s 100 Gauss Seen

0/3/18 21

4/9/2 15

0/6/0 6

8/26/5 39

2/31/7

3/7/1

3/6/0

o/'11/o

9/0/6

3/15/7

3 0/48/22

3/7/6

8/20/3

5 3/15/7

2131o

7/7/0

1/14/23

4/3/0

,,3.5 1/2/2

0/22/5

3 1/2/2

3/11/20

10/16,7

3,23,20

4O

Part of 5478

New

5491

5511] Parm of

5512 L 5478

5513 /
55191

5514 7 Part of

5482 _ 5452

ii New

9 5550

Ii 5555

(See No. 4)

5556, 5520, 5487, 5459

15 New

25 New

70 5594

16 New

31 New

25 6615 (See No. II)

5 5618

14 5625

38 New

27 5642

5 5653

34 5654

33 5663

46 New

(See No. 12)

5630, 5600 (See No. 9)

5635, 5609

(See No. 14)

(See No. 16)

(See No. 17)

(See No. 19)

14638 d _, cL (2) 24 - 28

14653 _ X_ (1) 03 - 03

14641 _/_f_ (15) 29 - 08

14667 _,_ (3) 11-11
14657 .£j_ (25) o3 -16

14671 d_d (I0) 12 - 12

14660 IcLf.E (25) 05 - 17

14696 _¢_/_ 19 23 - 31

14697 oZX_ (2) 23 - 24

14698 _/_J_i_ 22 22 - 04

14704 c_ X_ (2) 28 - 28

14705 c_._ (15) 28 - 02

14700 _fl 21 24 - 05

14701 _I_ 19 24 - 06

14702 _ _ 3 27 - 28

14714 _/5/m_ (7) 02 - 02

Feb.

14731 E_/_(_ 21 18 - 25

14732 dtv,£ ii 19 - 25

14737 a(/_o_ (i0) 25 - 25
14743 _ p_ (2) 04 - 04

14738 _/_'a_ (15) 25 - 05

14771 _f_ (3) 23 - 24

14756 _ 15 12 - 25

14764 c_/_ 17 18 -29
14776 _/_ (5) 25 - 27

14778 _t fd 29 25 - 06

14795 d/_f_ (20) 04 - 16

14796 d,_p_ (20) 07 - 19
14804 r_ a a_ (2) 14 - 15

14818 cL_p_ (7) 26 - 29

14814 ._. 22 21 - 02

14819 _/_p_ 15 28 - 02

14815 _'p_ 16 24 - 05

14823 _ f.g 21 30 - 12

14832 _A_f_ (10) 08 - 12

14825 _ r.2_ (25) 02 - 14

14830 _'f_f_ (10) 07 - 15
14831 _ Z (15) 07 - 19

14840 2'/_./_J_ 32 13 - 25
14848 _/_ (15) 19 - 26

14855 _/_o/_ (5) 23 - 25

14856 a_/_ __ 13 25 - 30
14849 Z _ 19 19 - 31

14863 2 a_ 15 27 - 06

14864 _-_t/_d. 21 27 - 08

14866 _/ff,_.c_ (lO) 29 - 07

14867 _/_ (29) 29 - 11

14880 _ c¢ _ (15) 08 - 16

14894 _(_/c_ (7) 12 - 15

,4886 _ (15) lO-21
14898 _'d"_ (2) 15 - 15

14885 _/o_t" (20) 09 - 21

14889 [_ f_ (15) I0 - 18

14899 _ _( _ (2) 15 - 16

14908 _ ¥_ (23) 19 - 01
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Table III

IDENTIFICATION

Serial McM Major Flare

No. Plage Serial No. Category

25 5719 28

26 5726 B

27 5775 B,N

28 5794 30,31 L,B,N

29 5797 B

30 5798 B

31 5799 B

32 5801 B

33 5802 32,33

34 5811 B

35 5822 34,35,36 N

36 5837 I,

5838 37

37 5847 B

38 5858 B

39 5863 N

40 5866 38

41 5881 B

42 5896 39

43 5900 B

44 5901 B

45 5909 40

46 5921 41,42

47 5925 43,44,45, B,N

46,47,48

48 5932 L,B,N

49 5948 B

50 5959 49

1961

51 5983 50 N

PLAGE POSITION

Mean Date Lile First

Lat. CMP. Rotation Seen

S 08 29.5 4 22

July
N08 03.5 2 27

July

NI0 30.5 3 23

Aug. Aug.

N20 13 2 05

S 14 14.5 1 08

S 09 16 1 09

NI7 17 1 09

SI0 18.5 2 12

NI8 19.5 3 12

S 18 24 ? 17

NI7 31.5 6 25

Sept. Sept•

N24 I0 3 02

S 04 15.5 1 09

S 18 21.5 2 14

S 15 25.5 2 18

N25 26 1 19

Oct. Oct.

S 17 l0 2 03

S 22 19 3 12

S 14 21 3 14

N21 21.5 ? 14

N24 31 1 12

Nov.

N14 7.5 2 31

Nov•

N24 12 3 05

NI8 17.5 ? 10

DISK PASSAGE

Days Average lnten_

Seen Max. Area E/C/'

14 5400

14 5500 4/3.5,

15 7500 3.5/3

15 12000 3.5/3

13 4500 3.5/3

13 3500 3.5/3

15 65OO 3.5/3

14 5000 3.5/3

15 6000 3.5/3

13 2500

14 4000

15 10000

13 2000 3.5/:

14 5600 3.5/:

15 8000 3/3/

14 3000 3/3/

14 3200 3/3.

13 3500 3/2.

13 5500 3.5/

15 6500 3.5/

13 3500 3/2,

15 65OO 3/3,

15 9000 3.5/

14 I0000 3.5/

13 3000

15 6500

NI2 29.5 1 23

D('c. l)ev,

N30 10.5 4 03

Jan.

NI7 01 1 26 14 7000



1960-1963 (Continued)

AGE DATA

No. Flares Total

E/C/W Flares

1/2/0 3

4/17/3 24

'3.5 5/26/1 32

I3 34/13,/13 60

13 1/4/2 7

I3 7/5/1 13

i3 11/13/4 28

/3 4/14/2 20

3/7/10 20

4/6/0 1o

1/28/7 36

2/12/7 21

3/3/0 6

6/13/'10 29

6/25/2 33

7/5/0

3/i/o

2/0/0

3/1/o

2/24/3

2/0/0

o/1o/o

16/45,37

7/14/14

1/12/8

7/2, 4

11/26, 8

12

4

2

4

29

2

I0

98

35

13

45

Return Sequence

5679 (See No. 21)

5688

5726 (See No. 26)

5749

New

New

New

5764

5763, 57135765, 5713

5782, 5737, 5693, 5660.

5633

5794 (See No. 28)

15838Mergedwith 5837)

New

5828

5825

5830

New

5854

Part of 5858 (See No. 38)

5861, 58295863 (See No. 39)

New

5884

5894. 5864

5901

New

5925 (See No. 47)

New

ALL SPOTS IN THE PLAGE

Mt. Wilson Intensity Days

Number Mag. Class 100 Gauss Seen

14911 _p_ 5 22 - 29

14914 .Z _ rod 8 23 - 03

14915 Z _ p_ 27 23 - 05

14921 [/_f_ 26 27 - 09

July

14967 _t_ 16 24 - 05

Aug.

14980 /_p_ (20) 05 - 18

14981 _/_}_ (20) 06- 19

14983 _/3p_ (20) 08 - 20

14987 ,_pd (lO) 11 - 16

14985 7_p_ (20) 09- 22

14990 ,_p_ (20) 13 - 24

14997 _/'_a_ (2) 20-21

14998 _;_ (25) 12 - 2514991 (7) 13 - 17

14996 -_pL (20) 17 - 29

15008 d_L 19 27 - 06

Sept.

15015 _ _ (15) 02 - 15

15025 _fd (5) 09- I0

15028 _ A_ (4) 10 - 11

15026 d/rid (2) 09 - 10

15029 7_ (4) 10 - 11

15030 <{_pd_ (15) 10 - lg

15053 J_d (2) 21 _ 21

15043 /z'_ (20) 15 - 27

15047 l>Jp_ (20) 18 - 29

15051 /_di-d (I0) 19 - 25

15052 ._/_ (6) 20 - 25

15060 ,_p_ 16 26 - 02

15050 _/JJ (15) 19 - 02

Oct

15071 a( _/c_ (10) 04 - 12

15085 _/l_/gd (2) 12 - 13
15087 cf _c_ (2) 13 - 14

15096 _d (2) 20 - 20

15090 _ 25 14 - 27

15092 X_ a/c_ 4 16 - 24

15108 d_p_ (2) 12 - 13

15099 Z/_pZ (2o) 13 - 14

15109 rJ,_/cL (10) Ol - II

15107 i Dp_ (12) 31 - 09

15110 _'_ (15) 01 - 13

15114 _ _#_ 31 08 - 18

15127 d _ 16 17 - 23

15120 #_ pd 21 11 - 22

15128 _-_'_ i0 17 - 23

15121 _,_/_ 20 11 - 24

15136 _.J _ t15) 24 - 05

15132 _ _c_ (2) 25 - 25

15139 _ _ _ (17) 27 - 06

15152 _x_ (2) 04 - 05

15160 _LS_ (5) 09 - 12
15151 g _)/ (15) 04 - 16

1961

15178 _ _ 30 26 - 06

15179 _ _._ 31 26 - 07
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Tab1

IDENTIFICATION

Serial McM Major Flare

No. Plage Serlal No. Category

52 6022

53 6069 51

54 6077 52

55 6098 53,54

56 6104 55

57 6134

58 6135 56

59 5140

60 6144

61 6151

62 6171 57,56,60

61,62,63,64

63 6172 59

64 6178 65,66,67

65 6197

66 6199

67 6206

68 6212

69 6227 68

70 6235 69

71 6237

72 6285

73 6301 70

74 6303

1962

75 6326

76 6357

77 6366 71

78 6373 72

PLAGE POSITION DISK pASS

Mean Date Life First Days Average In

Lat. Crop. Rotation Seen Seen Max. Area E,

_'eb.

O3

Mar.

25

Apr.

O4

24

May

31 13

June

01 14

09 13

I0 15

19 8

July

08 14

Feb.

B N05 i0 I

Mar.

S 13 31.5 1

Apr.
NI5 06 I

N S 13 30.5 3

May

N10 10.6 3

J_ae

B S 04 06.5 1

B N05 08 2

B,N N08 15.5 1

B S 13 17.5 2

N NI2 20 I

July

B,N S 10 14.5 3

N13 17 1,2,3 09

N08 25.5 2 18

Aug. Aug.

N17 09 1 09

N12 17 5 09

N20 26 3 19

Sept.

N15 04.5 2

NI6 22.0 3

Oct.

N15 01 3

N13 02.5 1

Dec.

NI5 05 1

S 04 27 1

N21 28.5 1

1962

28

Sept.

24

26

Nov.

29

Dee.

22

22

Jan. Jan.

Nil 29.5 l 23

Feb. Feb.

S 12 26 19

Mar. Mar.

NI2 18.5 I 12

NI2 25.5 3 19

14 4800 3.

13 3500 3.

8 2000 -/

14 8000 3/

16

2500 3.[

3500 3/:

5400 3.E

4600 3A

4200 -/:

5600 3._

5000 3/

4000 3._

1200 -/'3

6000 2.5

14

7

14

13 3000 3/_

14 6000 3.5

14 3600 3/:

13 2400 3.5

> 10 2500 3.5

> i0 2000 3._

> 12 1800 3.5

14 4800 3/3

14 7000 3/3

12 1800 3/3

14 5600 3.5,

B,N



III 1960-1963 (Continued)

PLAGE DATA

dry NO. Flares Total

W E/C/W Flares

/3.5 3/1/7 Ii

/3 10/16/1 27

-/25/2 27

16/11/3 30

5/3 3/1/0 4

'3.5 1/17/5 23

5/3 10/18/2 30

5/3 1/8/0 9

I -/22/8 30

5/3.5 4/53/22 79

5 1/2/2 5

5/3.5 3/14/10 27

3.6 -/7/s 12

2.5 26/14/1 41

3.6 0/6/ii 17

5./3,s 16/42/1! 60

i 7/7/1 15

}/3 12/15/0 27

}/X 0/3/0 3

X 6/5/0 11

i/3.5 3/1/0 4

2/28/18 48

21/22/7 50

2/5/o 7

,/3 3/13/13 29

Return Sequence

New

New

New

6074, 6048

6082, 6062

New

6106

New

6121a

New in position 6119

6144 (See No. 60)

6151 (See No. 61),

6147, 6122
Part New

6155

New

6175, 6149, 6125, 6097

6180, 6167

6197 (See r_o. 6b)

6206 (See No. 67)

6212 (See No. 68)

New

New

New

New

New

New in position 6337

New

Part of 6352. 6326

(See No. 75)

ALL SPOTS IN THE PLAGE

Mr. Wilson Intensity Days

Number Mag. Class 100 Gauss Seen

15216 ../flpl (25) 03 - 16

15261 _/:_p.d_ (15) 27 - 03

15259 _p (15) 25 - 05

15268 _/_g (15) 04 - 11

15282 _p/_ 12 25- 2915281 (20) 24 - 04

15289 _fi3_ (5) 29 - 05

15280 //_'_ (2o) 24-o6

NO Spots

15313 _/_p_ (15) 02 - 11

15314 /_ (15) 02 - 12

15318 _ (I0) 08 - 09

15319 _.E_p.L 28 09 - 21

15320 _fiScg (3) 10 - 11

15332 d_ (3) 19 - 19

15321 _f_ (I0) I0 - II

15322 z_pd_ (25) 11- 18

15333 _/fl/_ 20 19 - 25
15338 _'X_ (5) 25 - 25

15353 ,_2_ 28 08 - 20

15357 _/3/_ (2) 13 - 13

15356 c_/_ (2) 11 - II

15355 J_:p_ 26 09 - 23

15366 d _/' _ (2) 21 - 23

15363 L/j,p.L 29 18 - 31

15384 J/2/_ (15) 09 - 14

15385 d _ p.L. 21 09 - 21

15397 CLCL_/ (3) 18 - 19

15395 ,-_ (_- 2 16 - 18

15391 _/_cY (12) 12 - 20

15408 d/_fJ_ (5) 27 - 30

15400 ,_p,_ (2) 20 - 20

15405 _fl_ (15) 24 - 31

15406 _ (2) 24 - 24

15411 _/3p_ 29 29 - 09

15425

15433 _f:_

15436 //_pJ

15435 _dlS/- _

15480 _/_15483

NO Spots

15492 _:_/_p_.

(15) 24 - 04

17 26 - 08

(19) 26 - 01

22 30 09

I0 06 - 09

23 - 03

15507 E _C_ 21 24 - 05

15520 " /'_[ _ (25) 22 - 03

15528 _13 _ Ii 12 - 21

15532 _? _ (25) 21 - 31

15536 _/_ 2 30 - 31
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Table III

IDENTIFICATION PLAGE POSITION DISK pASSAGE PL.

Serial MeM Major Flare Mean Date Life First Days Average Intensity

No. Plage Serial No. Category Lat. CMP. Rotation Seen Seen Max. Area E/C/W

79 6393 73,74 N

80 6403 75

81 6459 76

82 6463 B

83 6538 B

84 6542 B

85 6553 B

86 6626 B

1963

87 6689 B

86 6730 B

89 6766 B

90 6805 B

91 6892 B

92 6964 77, 78, 79 B

93 6997 B

94 7003 B

Apr. Apr.

NI0 19 4 12

May Apr.
NIO Ol._ 2 24

June June

NI4 23.5 3,4 17

NO() 30 1 23

Sept. Aug.

S 06 02.5 1 27

N09 02.5 1 30

Sept.

N22 17 1 10

Dec. Nov.

N02 01.5 2 25

1963

Feb. Jaul.

$15 06.5 I 31

Mar. Mar.

NI2 21.5 3 14

Apr. Apr.

SII 15 I 08

May May
N09 19.5 1 13

July July

NI0 25 3 18

Sept. Sept.

NI4 20.5 3 13

Oct. Oct.

N04 15 1 13

N12 26.5 2 20

13 5400 3/3/3

14 5500 3/3/3

13 3500 3/3.5/3

14 3000 3.5/3.5/3

13 2000 3.5/3.5/3

10 2400 -/3.5/3.5

14 3200 3.5/3.5/3

> 10 2600 3.5/3.5/_

13 3600 313.5/3._

L5 3600 313.5/3.[

14 2500 3.513.5/t

13 4200 3.5/3.5/_

13 2800 3.5/3.5/:

15 4800 4/3.5/3,

8 1300 -/3.5/3,

14 5000 3.5/3.5/
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1960-1963 (Continued)

3E DATA

No. Flares Total

E/C/W Flares Return Sequence

7/31/12 50

61512 15

3/12/0 15

1/5/2 6

2/16/o 2o

o/1o/1 11

11/14/1 26

o/o/o o

6370, Part o1 6352

(See No. 78)

6385

6426, 6406b

6428, 6403 (See No. 80)

New

New

New

New

6612

New

6?03, 6680

New

New

6854, 6830

6931_ Part of 6905

New

6980

ALL SPOTS IN THE PLAGE

Mt. Wilson Intensity Days

Number Mag. CIRss I00 Gauss Seen

15542 _ pl 20 12 - 24

15543 _'_'/_.Z 16 13 - 24

15546 _/'_pd_ (10) 21 - 23

15549 _,_r_-. 14 26-05

15548 d_ocfJ-, 25 44-06

15587 /£dpd_ (15) 17- 25

15589 _',<_ <2_ 23-23

15590 I/_p.Z 30 23 - 06

15821 _p_ 11 26 - 06

15622 ,_/._ 25 30-oa

15620 _/_p.Z 15 11 - 22

15663 _p_ 18 24 - 07

15694 _p_

15707 _p_

1963

18 02 - 18

24 15 - 27

(10) I0 - 16

15738 _p_-_ 4 28 - 30

15742 _/_p_ (6) 18 - 27

15746 6/-//_._J_. 16 29-02

15768 _._K_., (35) 13 - 26

15777 _p_ 20 13- 15

15779 _/_A 29 20- 31

15780 _ pc_ 13 20 - 29
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TABLE IV. CATALOGUE OF IMPORTANT RADIO EMISSIONS

FROM THE SUN DURING 1960-1963

This table will include all important radio emissions from the sun

that occur within an acceptable time of:

(a) The major flares reported in Table I, or at the time of a

spectral radio emission Type II or Type IV.

(b) All reported spectral emissions of the Type II (slow drift

bursts) and Type IV (broad band continuum).

It should be noted that no spectral observations are made between

approximately 0600 UT and 1300 UT. The previous volumes (data for 1954

through 1959) have included probable Type IV emissions derived by Pick°

Gutmann (reference 33) from single frequency observations. Her study

includes only the first quarter of 1960.

The spectral observations in the previous volumes were limited to

the frequency ranges 25 to 210 Mc/s (Radiophysics Laboratory, Sydney,

Australia) and 25 to 580 Mc/s (Harvard Radio Astronomy Station, Fort

Davis, Texas). The Harvard Radio Astronomy Station added the frequency

range 2100 to 3900 during the first quarter of 1960. These data are

published in reference 7 (starting with CRPL-F, Part B, No. 197). In

addition, the High Altitude Observatory at Boulder started spectral obser-

vation in the frequency range 7.6-41 Mc/s during 1960. These data star_inc

with March 1961 are published in reference 7 (starting with CRPL-F,

Part B, No. 207). Some unpublished data obtained before March 1961 have

been included in this catalogue. Data for both the Type II and Type IV

spectral data have been taken from the CRPL Bulletins (reference 7) and

the IAU Quarterly Bulletin (reference 15).

Radio Emissions at Single Frequency

Starting with the T_A]!Quarterly Bulletin (reference 15), No. 129

(first quarter 1960), new symbols were introduced to describe the sinzle

frequency records of distinctive events. These new symbols are:

S Simple rise and fall of intensity

C Complex variation of intensity

C+ = Prolonged broad band enhancement of radiation

f = Group of bursts

RF _

e =

More or less irregular rise and fall of intensity

Sudden beginning of bursts and/or steep rise of inteu_i
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In the caseof a major event a capital letter is used.

All fluxes at single frequencies are reported in units of 10-22
w M-2(c/s)-l.

Table IV is arranged in three general col_nns:

(a)

(b)

(c)

The column headings together with any necessary explanations follows:

FLARE, if any, associated with the radio emission.

RADIO EMISSIONS OF THE SPECTRAL TYPE.

RADIO EMISSIONS AT SINGLE FREQUENCIES.

FLARE DATA - (Columns i through 7)

Column i

Column 2

Column 3

Column 4

Column 5

Col_m 6

Column 7 Flare Serial Number. This is the serial number

major flare in Table 5.1.

Date.

Beginning Time UT. If the start of the flare was observed,
the time is underlined.

End Time UT. When the end of the flare was observed the

time is underlined.

Maximum Time UT. This has been taken from reference 9.

Heiiogra_hic Position. The position of the flare is taken

as the arit_netic mean of the values reported in the IAU

Bulletin.

_2or_ance. The method used for major flares has already
been described in connection with Table I. The minor flares

are reported as 2+, 2, I+, i as the hizhest importance Given

reference 15, subflares are denoted with importance i-.

of _he

SPECTRAL EMISSIONS

Outstanding spectral emissions of Types I, II, Iii, and IV are given

in Table VIII. The entries in Uhis table will be limited to emissions of

Type II and Type IV reported by CSIRO Sydney (Syd), the Harvard Radio

Astronomy Observatory (Ham) at Fort Davis, Texas, and _he Higjl Altitude

Observatory at Boulder (7).
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TYPE II SLOW DRIFT BURSTS (Columns 8 through 12)

Column 8 Beginning Time UT.

Column 9 End Time UT.

Column lO Intensity.

Column II Fre_uenc_ Range.

Column 12 Observatory or reference.

TYPE IV BROAD BAND CC_TINUUM (Columns 13 through 17)

Column l_

Column 14

Column 15

Column 16

Column 17

Besinning Time.

End Time.

Intensity.

Frec4u_ency Range.

Observatory or reference.

RADIO EMISSIONS AT SINGLE OR DISCRETE FREQUENCIES (Columns 18 through 25)

Selected frequencies between 95OOMc/s and 167 Mc/s associated in

time with the major solar flares, solar-terrestrial events, or spectral

emissions are tabulated in a descending order of frequency with the

following data.

Column 18

Column l_

Column 21

Column 22

Column 23

Column 24

Column 25

Frequency.

R_innin_ Time.

End Time.

Time of Peak Flux.

Peak Flux. In units of 10 -22 Wm -2 (c/s) -1

Mean Smoothed Flux.

Observatory.
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TABLE IV CATALOGUE OF IMPORTANT

FLARE DATA SPECTRAL OBSERVATIONS TYPE II

Flare

Gr. Beg. End Max. Serial Beg. End Max. Freq.

Day UT UT UT Position Imp. No. UT UT Int. Range Obs.

1960

Jan.

11

12

2040 2355 2126 N22 E03 3 2

1646 1710 1650 SI0 W37 1

15 13!6 1455 $20 W68 3 3

16 2239 2335 2250 N12 E 76 2

Feb.

03 0815 0930 0820 S 14 W36 2+

O3 2015 2043 2035 NI0 W32 I+

04 NO Flare Reported

04 No Flare Reported

05 1943 2007 1949 NI0 W57 1

07 No Flare Reported

13 2002 2050 2010 Nil E45 1

18 No Flare Reported

21

22 1352 1620 1400 NO8 E41 3

0700 0955 0713 $21 WI6 3

29 014__0 0200 S 32 W56 2
Mar.

01 1915 2050 N22 W15 2+

I0 171_6 181___0 1720 N25 E08 I

28 204__2 2150 2056 NI5 E37 2

29 No Flare Reported

29 0640 1220 0710 N13 E30 3

30 No Flare Reported

10

2103.3 2118 3 150->25 Har,]

1651 1654 2 150- 60 Har,15

2244 2254 3 450-100 Har.l[

2022 2027 3 300- 70 Har.

2046 2059 3 175- 30 Har.

1950 1954 2 250-120 Har.

1612 1619 2 175- 90 Har.

2002 2009 1 22-33 46

0107 0118 1 Syd

2020 2029 1 46

1356 1411 3 240-<25 Har

0153.5 0156 1 Syd

1923 1933 3 450- 60 Har.

1720 1726 3 400- 60 Har.

2057 2112 3 150-<25 Har.

2112 2126 1 33-20 46

0325 0337 Possibl,, Syd



RADIO EMISSIONS DURING 1960-1963

_CTRAL OBSERVATIONS TYPE IV SINGLE-FREQUENCY RADIO EMISSIONS

End Max. Freq, Beg. End Max. Peak Mean

UT Int. Range Obs. Freq. Type UT UT UT Flux Flux Obs.

2355 3 450- <50 Har.15

33

37

2355 1-3 19

1704 2 320- 200 Har.15

1704 1-2 19

2032 2

33

37

450- 180 Har.15

3 Har.

33

2 >580-<100 Har.

19

> 2447 3 > 3000- <50 Har.

33

2401 19

0047 19

13 33

37

3 Svd

2800 S 2056 >2131 2108 220 Ott

545 RF 2058 2138 50 30 Hol

167 C+ 2056 >2343 >10O0 NBS

18 C 2055 2104 NBS

2800 c 1647.3 1656.3 1649 80 Ott

545 f 1648 1655 20 10 Ned

200 c 1648 1649.5 - >400 180 Ned

167 C 1648.9 1700.9 1651.2 >1000 NBS

9400 C+ 1335 1502.2 1356.8 206 HHI

3000 C+ 1334 1501 1357.6 750 HHI

1500 C+ 1335 1500 1410 440 HHI

808 C+ 1334 1515 1347.5 120 Pra

600 EC+ 1334.8 1507.8 220 90 Ucc

234 C+ 1346 550 110 AOP

200 C+ 1347 1412 450 180 Ned

200 C 2246 2251 > 30000 Hol

167 C 2247 2253 2250 > 1O00 NBS

9100 c 0817.5 0820.5 0818 110 60 Ned

1500 f 0817.4 0640 0818.8 135 HHI

600 ec 0818 0821.6 80 9 Ucc

200 C 0815.5 0819 >450 400 Ned

2800 c 2024 2037 2026 25 Ott

545 c 2025 2029 90 20 Par

200 C 2022 2024 > 500 >500 Par

167 C 2023.8 2026 2024.1 >1000 NBS

2800 s 2037 2046 2040 125 Ott

545 c 2038 2040.5 25 13 Par

200 c 2037 2040 > 450 200 Par

167 C 2037.6 2041.5 2038.1 >1000 NBS

545 c 2144 2159 65 15 Hol

200 s 2142 2142.2 >500 Hol

167 s 1943.5 1943.7 1943.5 > 1000 NBS

167 s 1945.0 1947 1946 >1000 NBS

9400 S 0056 0109 0101.2 2100 Nag

3750 C 0053 OllO 0101.3 765 Nag

10O0 c ' 0053 0108 0059.6 35 Nag

545 c 0055 0103 25 14 Ro!

200 c 0055 0111 110 30 Rol

9400 C 1353.8 1453.6 1358.6 455 HHI

2800 C 1353.5 1421.5 1359 340 Ott

1500 C 1351.4 1441.4 1355.4 219 HHI

545 C 1354.5 1413.5 350 80 Ned

200 C 1358.5 1413.5 280 80 Ned

3750 c 0703 0716 0707.4 16 Nag

2000 s 0703 0714 0707.8 19 Nag

1000 c 0703.5 0707 0704.1 340 Nag

2800 S 1919 1926 1921 >140 Ott

545 c 1920 1926 > 180 30 Par

200 F 1922 1927 >600 Par

167 c 1921 1821.5 1921.2 > 1000 NBS

2800 S 1717 1724 1718.5 335 Ott

545 s 1718 1723 60 30 Par

200 C 1718 1723 - > 600 Par

167 C 1717.5 1726.5 1716.2 > 1000 NBS

2800 C + 2047.7 2157.7 > 885 Ott

545 C_ 2052 2552 >>400 300 Par

200 Rise 2054 2114 > 400 Par

167 C_ 2051 2501 2130 > 1000 NBS

9500 C_ 0656.5 0758 0733.5 7074 Tok

3750 C_ 0655 0747 0733.5 8250 Nag

2000 C_ 0655 0855 0733.4 49000 Nag

1000 C, 0656 0856 0812.8 247000 Nag

545 C_ 0700 1130 10000O Hol

200 C, 0700 0920 38000 15000 Hol

2000 St,nm 0351.5 0356.5 0355.5 14 Nag

1000 Shunl 0336 0426 0351.9 57 Nag



FLARE DATA

Flare

Gr. Be_ End Max. Serial

Day UT UT UT Position Imp. No.

Mar.

30 1455 2030 1540 N12 E13 3+ 11

Apr.
01 0843 1355 0859 N12 Wll 3 12

05

10

0215 0530 0245 NI2 W62 3

2312 2416 2323 SO8W03 2

28 0130 0145 0137 S 05 E 34 3 15

29 0107 0908 0210 NI4 W21 3 16

0359

0554

May

04 1000 1105 N13 wg0 3 17

O6 No Flare Reported

12 1342 1545 1400 N30 W59 2

13 0519 0735 0532 N29 W67 3+ 20

17

26

No Flare Reported

O81_...88 1107 0928 N14 W15 2+ 21

TABLE IV 1960-196

SPECTRAL OBSERVATIONS TYPE I1

Beg. End

UT UT
MaX. Freq. Beg.

Int. Range Obs. UT

1529 1540 160-<25 HaL 1526

1519

1519

1526

1529

0152 0207 Poss ible Syd. 0207

2323

0122 0130

0120 0146

)214 0225

0417 0425

2

2(Possible)

180- 35 Har. 0145

Syd 0145
0116

Syd 0200

02O0

02O8

0350

Syd 0440
0606

0312 0316

0523 0538

1743 1810 3 150- 25 Har.

1744 1746 1- ] 31-16 46

1800 1609 1 !

Syd

9¢t-,25 H__r. 1414

1414

1403

Syd 0530

0530

0518

1755

1800

0909



3 (CONTINUED)

_PECTRAL OBSERVATIONS TYPE IV

M_X. Freq.

Int. Range Otis.

2300

>3900- <25 Har.

33

25

19

37

0300 3 Syd

2328 2 >580- 160 Har.

0230 Syd
25

37

0305 Syd
25

0304 I+ 19

0645 Syd, 25

37

25

37

580- < 50 Har.

25,37,

19

1552 1 33-16 46

>0609 1 Syd

25

37

1829 2 60-25 Har,19

1852 I 31-16 46

37

SINGLE-FREQUENCY RADIO EMISSIONS

Beg. End Max. Peak Mean

Freq. Type UT UT UT Flux Flux Obs.

9100

9100

28O0

545

200

2O0

167

9100

I000

1500

8O8

6OO

2OO

545

20O

3750

1000

545

167

9500

3750

2OOO

1000

545

9400

3750

1000

545

200

9400

3750

2OOO

1000

545

200

9400

3750

2O00

1000

545

9400

2O80

1500

808

536

23

94OO

2960

26OO

1500

308

6OO

545

2OO

23

9100

28OO

1500

3O8

536

2OO

94OO

3750

20O0

1000

60O

20O

600

2OO

9100

2980

8O8

6O0

20O

S 1521 1533 1527 1900 700 Ned

S 1553 1623 1556 7300 3700 Ned

C+ 1518 1858 1556 1750 Ott
C+ 1547 1817 >>200 >200 Ned

Rise 1525 1553 900 500 Ned

C+ 1553 1753 6000 2000 Ned

C+ 1529 1929 1550 > 1000 NBS

C+ 0846.5 1006.5 0858 8000 2400 Ned

C+ 0848 > 1256 > 1000 HHI

C+ 0816 1200 0928 >950 HHI

C+ 0845 1105 > 150 >140 Pra

C+ 0846 1155 860 171 Ucc

C+ 0848 1048 4500 I000 Ned

C 0235 0345 1000 250 Hol

c 0247 0249 300 Hot

c 2317 2331 2324.6 32 Nag

F 2319.5 2330t5 2326.4 205 Nag

c 2323 2327.5 - 50 25 Hol

c 2323 2332 2326.5 > 100 NBS

C 0124.5 0139.5 0130 573 208 Tok

C 0116 0156 0129.5 260 Nag

C 0115 0145 0129.7 285 Nag

C 0117 0142 0139.2 265 Nag

c 0135 014_ 170 50 Hol

s 0140 0144 0140.8 55 Nag

c 0139 0148 0140.0 115 Nag

Storm 0139 0301 0207.3 30300 Nag

C 0140 0258 32000 If000 Hol

C+ 0346 0606 - 220 Hir

C+ 0357 0450 0414.7 195 Nag

C+ 0356 0451 0359.7 365 Nag

C+ 0356 0448 0427.4 370 Nag

C+ 0348 0503 0442.2 340 Nag
C+ 0358 050_ 250 70 Hol

C+ 0346 060_ 220 Hir

s 0527 055_ 0532 43 Nag

S 0526 0550 0532 115 Nag

C 0525 0548 0536.1 990 Nag

C 0525 0546 0536 3350 Nag

C 0525 0531 >450 >400 Hol

C+ 1013.4 1232.8 1033 380 HHI

C+ 1015 1117 2_50 1400 Ned

C+ 1011.4 115_ 1042.4 37 HHI

C+ 1010 114_ 1127 04 55 Pra

C+ I010 IIOL 1046 127 105 Pra

F 1015.6 103_ _ 1019.8 600 AOP

V?

1438.8 1530_4 1509.4

1428 1456 -

1406.5 1536.5 1434.5

1408 1741 1435.4

1408.5 1540_5 1431

c

C

C+

C+

C+

22

>620

695

520

166

EC+ 1407.9 1422.4 242

C 1414 1834 250

Storm 1414

F 1431.2 1447_5 1444.6 500

C+ 1340 1440 334

C+ 1340 1500 1426 250

C+ 1345 1430 1410 I18

C+ 1351 1606 1410.5 150

C+ 1342.5 1626 1357.5 94

RF 1345 1430 140

C+ 0517 0702 0531.8 18300

C+ 0517 070_ 0532 3750

C+ 0517 071_ 0557.8 1440

C+ 0517 0719.5 0556.8 2200

EC+ 0518.2 0713.2 1080

C+ 0517 0730 0553 480

ec 1742.3 1745.2 40

c 1743 1743.7 80

C+ 0909 0934 >1150

C+ 0909 0935 >1350

C+ 0906 0954 0917 109

EC+ 0906.5 0950.5 447

C+ 0909 0949 1100

HH|

Ned

Ott

HHI

150 Pra

125 Ucc

Ned

Ned

AOP

167 Ned

Ott

HHI

I00 Pra

60 Pra

70 Ned

Nag

Nag

Nag

Nag

UCC

100 Osl

14 Ucc

40 Pra

700 Ned

475 Ned

90 Pra

180 Ucc

450 Ned



TABLE IV 1960-19

FLARE DATA SPECTRAL OBSERVATIONS TYPE II SP]

Flare

Gr. Beg. End Max. Serial Beg. End
Day UT UT UT Position Imp. NO. UT UT Max. Freq. Beg.

Int. Range Obs. UT

June

01 082..._4 1600 0909 N29 E46 3_ 22

O1 No Flare Reported

05 2217 2346 2324 N26 W24 2

08 0732 0855 0746 N32 W37 2* 23

15 0248 0349 0301 N18 W13 1

0251 0339 0254 N22 W53

20 0126 0205 S 13 W59 2

23 0329 0344 0332 N12 W23 1

25 1131 1530 1215 N21E 06 3

25

25

26

26

26

27

July
08

2007 2016 2 150- 60 HaL

2258 2301 1 75- 25 Har.

165___9 174___0 1707 NI9 W01 i+

2039 2140 2046 N19 W04 3

0428 0525 0436 N20 W08 3

0300 0316 2 Syd

0132 0138 3 240-<100 Har.

0130 0146 Syd

0335 0339 1

24

25 2043 2105 3

26

1326 1525 1403 NI9 WI3 2+ 27

2358 2457 2415 S 08 E 34 3 28

0418 0615 0431 N20 WI9 i÷

2140 2345 2156 N21 W27 3 29

0125 0247 0148 N21 WS0 i+

2328 2410 2334 N08 W33 2_

2404 2408.5 3

0422 0443 3 /

0453 0454 I !0503 0505 2

2157 2212 3

0149.5 0158 2

2337 2348 2

Syd

150-<25 Mar.

Syd

Syd

33-15 46

Syd

140- 40 Har.

0637

2012

1215

1200

1717

2045

2413

2413

0425

2150

2146

0140 >

0143

5.1_



63 (CONTINUED)

2TRAL OBSERVATIONS TYPE IV

Max. Freq.

Int. Range Ol_.

37

1038 2 > 580- 180 Har,19

3 > 580-(100 Har, 19
37

923 3 >580- 320 Hat,19

153 3 >580- 10O Har.

280-<100 Hat.

Syd

539 1 Syd

3 >580 100 liar

37

3 >580- 175 liar.

Syd

SINGLE-FREQUENCY RADIO EMISSIONS

Beg. End Max. Peak Mean

Freq. Type UT UT UT Flux Flux Obs.

9100 C+ 0834 0937 - >3400 Ned

2980 C+ 0831 0931 0848 3100 1300 Ned

1500 C+ 0822.4 1322.4 0846.5 700 HHI

600 C+ 0834.3 0926.3 876 250 Ucc

545 C+ 0835 0920 1200 500 Ned

200 C+ 0838.5 0952.5 - 3100 600 Ned

23 C+ 0841 0904.8 0852.3 700 AOP

2800 c 2003 2019 2005.5 9 Ott

200 c 2005 2007 350 160 Par

2800 c 2241 2257 2245 25 Oft

9400 C 0733 0822 0740.5 62 Nag

3750 C 0732 0807 0741.2 55 Nag

1500 RF 0736 0804 0742 9 HHI

9400 c 0251 0255 0252.4 400 Nag

3750 c 0251 0256 0252.5 300 Nag

2000 s 0251 0255 0252.5 120 Nag

1000 c 0251 0254 0252.5 125 Nag

200 c 0251 0255 110 25 Hol

9400 F 0127.5 0133.5 0128.4 1150 Nag

3750 f 0127.5 0135.5 0128.4 210 Nag

200 c 0128 0129 >220 Hol

200 I 0332 0335 >300 Hol

9100 C+ 1159 1229 303 165 Ned

2800 C+ 1148 1316 425 Ott

1500 C+ I148.5 1749.5 1207.0 610 HHI

808 C+ 1152 1500 1213.5 170 Pra

600 C+ I152.8 1539.8 830 195 Ucc

200 C+ 1200 1410 3000 350 Ned

2800 S 1701 1716 1705 160 Oft

1500 S 1700 1718 1705 163 HHI

545 C+ 1703 1843 550 140 Ned

200 RF 1700 1840 80 16 Ned

2800 C+ 2037 2117 2046 700 Ott

545 C+ 2040 2125 >> 300 Par

208 C 2045 2049 2047 >1250 460 Uss

167 C+ 2056 2157 2110.8 NBS

9400 C 0432 0442 0032.1 525 Nag

3750 C 0428 0438 0432.2 225 Nag

2000 c 0428 0438 0432.2 92 Nag

I000 C 0428 0438 0436.5 360 Nag

545 C 0432 0439 >1200 500 Hol

200 C 0432 0437 >250 200 Hol

9100 C 1359 1412 ll40 300 Ned

2800 s 1350 1500 1417 8 Oft

2800 C 1358.8 1412.8 1408 200 Oft

536 C 1359 1412.5 1402.5 282 140 Pra

234 F 1358.8 1411 1359 1800 50 AOP

23 F 1358.9 1405.7 1359 800 AOP

9400 I 2256 2308 2257 50 Nag

3750 f 2259 2309 2304.1 17 Nag

9400 c 2405 2445 2412.4 50 Nag

3750 c 2405 2455 2412.5 50 Nag

2800 s 2402 2430 13 Ott

1000 f 2405 2452 2446.5 44 Nag

200 C 2402 2452 > 240 70 Hol

3750 C 0421.5 400 Nag

2000 C 0422 105 Nag

1000 S 0421.2 1450 Nag

545 C+ 0423 0523 1200 60 Hol

200 C_ 0421.5 0616.5 0502 200 50 Os|

9400 S 2153,9 105 Nag

2800 S 2140 2218 2154 140 Oft

1000 F 2209.6 2000 Nag

545 C + 2144 2307 600 150 Hol

200 C* 2144 2259 250 80 Hol

9400 F 0136.5 0157.5 0147.4 1450 Nag

3750 F 0135 0156 0147.7 840 Nag

2000 F 0137 0154 0142.3 240 Nag

1000 F 0136.5 0151.5 0141.8 130 Nag

545 C_ 0138 0155 140 50 Hol

290 C, 0138 0155 > 250 90 Hol

545 s 2336 2336.2 220 110 Hol



TABLE IV 1960-1963

FLARE DATA SPECTRAL OBSERVATIONS TYPE H

Flare

Gr. Beg. End Max. Serial Beg. End Max. Freq. Beg. E

Day UT UT UT Position Imp. No. UT UT Int. Range Obs. UT t

July
19 1816 1835 1820 N18W42 1+

26 0320 0502 0333 N0g W31 1

Aug.

03

06

No Flare Reported

162__._8 165_.__0 1625 N21 E 76 2+

U 022__..33 0400 0257 N21 E 35 2+

11 191___6 205.5 1929 N22 E 26 3+ 30

11 No Flare Reported

14 0511 0655 0525 N22 W06 3

26

26

30

Sept.

01

02

O2

02

O4

31

084...__7 092.___6 0852 NI7 W89 3 32

1358 1442 N08 E 16 1+

0918 1100 0934 N18 E 16 3 34

2039 2100 2042 S 18 W49 1

0231 0348 0247 NI8 W25 1

0243 _ 0248 816 W57 2

0525 0906 0725 N20 W31 3 35

2223 2506 2307 N20 W31 3 36

003_7 0154 0108 NI8 E88 3 37

NO Flare Reported

192.____44 2100 1936 N04 E 66 1

No Flare Reported

1821 1828 3 290- 40 Har.

0332.5 0340 3_ Syd
0351 0404 lJ

1624 1633 2 90- 30 Har.

1627 1636 2 90- 30 Har.

0257.5 0314 3 Syd

' 1929 1938 3+ 425-<25 Hat.

11951 2010 I- 39-22 46

I 1404 1412 2 125- 50 Har.

2042 2046 3 420- 40 Hat

0244 0249 2 Syd

0545 0559 3 Syd

0102 0124 1 46

0021 0029 1 125-<50 Har

1942 1953 3 I00-<25 Har

1820 1826 3 140- 35 Har

1818

1619

0307 >(

1926

1929

2248

0038 >(

0102

O0O6

5.IV.



[CONTINUED)

CTRAL OBSERVATIONS TYPE IV

Max. Freq.

Int. Range Obs.

825 2 > 3900-," 2100 Har.

650 I 39-18 46

,615 I Syd

:019 2 >580- 150 Hal-.

938 1-2 19

:308 2 250- 150 Har.

054 2 > 580- 320 Har,19

37

028 2 >580- 180 Har, 19

SINGLE-FREQUENCY RADIO EMISSIONS

Beg. End Max. Peak Mean

Freq. Type UT UT UT Flux Flux Oh6.

2800 C 1817.5 1832.5 1819 150 Ott

600 ec 1817.3 1840 - 160 20 Ucc

200 I 1818 1822 1821.5 >200 20 Osl

3750 f 0328 0342 0329 17 Nag

2000 f 0322 0342 0333 24 Nag

1000 f 0323 0341 0332.8 28 Nag

200 c 0330 0342 60 25 Hol

200 c 1617 1618 160 80 Ned

18 f 1615 1640 NBS

9100 S 1620 1624 270 135 Ned

2800 f 1619 1635.5 42 Ott

1500 c 1618.8 1625,8 1622.3 17 HHI

200 F 1619 1624 >850 150 Ned

9500 C 0249 0255 0253.1 231 Tok

545 s 0250 0257 - 25 12 Hol

200 C 0249.5 0254 0251.2 > 1600 100 Hir

2800 s 1916 2140 - 9 Oft

2800 S 1923.5 2000.5 1928 1100 Ott

545 C 1926 1943 150 50 Par

200 C 1926 1938 >950 Par

18 F 1925 2020 NBS

9400 C 0515 0535 0518.2 1540 Nag

3750 C 0514 0533 0518.4 1410 Nag

2000 C 0515 0535 0518.2 775 Nag

1000 C 0515 0539 0518.2 630 Nag

545 C 0516 0531 200 40 Hol

200 C 0517 0532 >2000 400 Hir

9400 s 0849.6 0851 0850.2 27 HHI

3000 s 0849.4 0851.8 0850.6 16 HHI

1500 s 0849.6 0853.8 0850.6 38 HHI

600 ec 0849 0850.5 19 9 Ucc

200 s 0850 0851.5 0851 >40 11 Osl

23 c 0850 0851.1 0850.1 400 AOP

1500 f 0920 1005 0928.8 10 HHI

23 F 0925.3 0833.4 0929.1 700 AOP

1420 c 2044.5 2047 2046 65 8 Syd

545 s 2042 2044 60 15 Par

200 C 2039.5 2041.9 >1400 420 Hir

9400 c 0240 0249 0243.2 115 Nag

3750 c 0240 0249 0242.3 60 Nag

2000 c 0241 0245 0242.3 35 Nag

1420 c 0240 0247.5 0244 129 30 Syd

200 ec 0244 0245.5 0244.8 II00 620 Tok

3750 S 0535 0645 0612.5 20 Nag

1420 c 0536 0542 0538 68 8 Syd

1000 f 0536 0540 0538 17 Nag

8400 c 2301 2316 2303.3 73 Nag

3750 s 2302 2304 2303.4 80 Nag

1000 s 2314 2316 2314.8 30 Nag

200 C 2309 2313.5 > 350 Hot

9400 C 0039 0154 0108.1 14700 Nag

3750 C 0039 0204 0104.6 12000 Nag

5000 C+ 0059 0149 - 5600 Tok

2000 C 0035 0205 0105.2 7100 Nag

1000 C 0035 0205 0105.6 3770 Nag

9500 eC+ 0103.7 1036.7 0108 7000 Tok

545 C+ 0103.5 0130.5 > 180 > 180 Hol

200 C+ 0103 0136 > I000 > I000 Hol

9400 C+ 0010 0035 0028 220 Nag

3750 C* 0010 0035 0028 280 Nag

2000 C+ 001O 0033 0028.5 110 Nag

545 C+ 0006.5 0020 - 60 25 Hol

200 0007.7 0008.7 0008.3 1670 360 Hir

200 C + 0012 0030 > 300 50 Hol

2800 s 1815.5 1817.5 1816.5 13 Ott

200 c 1816 1817.5 200 I00 Par



TABLE IV 1960-1963

FLARE DATA SPECTRAL OBSERVATIONS TYPE II

Flare

Gr. Beg. End Max. Serial Beg. End Max. Freq.

Day UT UT UT Position Imp. No. UT UT Int. Range Obs.

Sept.

16

26

Oct.

11

1710 1855 1721 S 22 E 08 1

0525 0616 0539 $22 W64 2+

051___7 0647 0600 S17W36 2

12 1742 185___9 1750 Nll W24 1

13 1901 2030 1921 517 E81 2+

14 0152 0205 NO8 W42 1

29 1026 1331 1030 N22 E 26 3 40

Nov.

O6

10

1752 203__._0 1841 N13 E07 3 42

1009 1400 1023 N28 E29 3+ 43

0305 0428 0340 N29 El2 2+

0341 0356 Nll W27 1+

12 1315 1922 1330 N27 W04 3+ 44

14

15

0000 0100 0016 N29 WIT 2

0246 0520 0304 N27 W21 2+

0207 04fi3 0221 N26 W35 3+ 45

1714 1728 3 175-<25 Har

0543 0604 2 Syd

0530 0547 3 Syd

1750 1802 3 280- 40 Har

1905 1907 2 180- 50 Har

0154 0200 1 Syd

1840 1841 2 50- 40 Har

1843 1850 2 70- 35 Har

0349 0357 2 Syd

0009 0011 1 Syd

0221 0248 3 Svd

Beg. E

UT U

I
1717 1

<0554 >0'

0532 >0q

i
i

1753 1 _

0330 >0!

0321 i

l

<1345 >1_

1327

1328

0305

0319

0221 >

_-----______

Z-,/.E-S
5.IV_. _



(CONTINUED)

TRAL OBSERVATIONS TYPE IV SINGLE-FREQUENCY RADIO EMISSIONS

Max. Freq. Beg. End Max. Peak Mean

Int. Range Obs. Freq. Type UT UT UT Flux Flux Obs.

3 >3500- < 25 Har, 19

1 Syd,25

2 Syd

3 400- 150 Har,19

3 Syd

37

3 > 580- < 50

3 Syd

37

Har,Ka
25

37

SV(I,

25,37

9100 C* 1709.5 1721.5 740 320 Ned

2800 C+ 1702 1839 1756 2000 Ott

545 C+ 1710 1824 >250 >250 Par

200 C+ 1710 1838 > 900 Par

9400 C 0530 0600 0538.6 2000 Nag

3000 C 0532 0600 0545 1120 210 Tok

1420 C 0529 0607 >139 Syd

545 c 0531.5 0541.5 20 8 Hol

200 c 0535.3 0536.1 0535.7 600 250 Tok

9400 C+ 0524 0559 0529 2600 Nag

3750 C+ 0520 0600 0532.8 1580 Nag

2000 C+ 0523 0559 0527.6 630 Nag

1000 C+ 0519.5 0559.5 0524.7 310 Nag

545 C÷ 0521 0559 160 40 Hol

200 C+ 0527.2 0548.9 0527.8 560 480 Tok

2600 c 1745.5 1752.5 1748 83 Ott

545 c 1746 1749 40 16 Par

200 c 1748 1752 >600 Par

108 s 1751.5 1753.5 1753 >300 NBS

108 s 1905.1 1907.1 1906.2 >30 NB8

3750 c 0147 0150 0149.1 18 Nag

200 c 0147.2 0148.4 0147.8 660 500 Tok

9400 C_ 1025 1325 1041 820 HHI

9100 S 1037 1046 1042.5 1600 900 Ned

3000 C+ 1026 1421 1045 >800 HHI

2980 S 1036 1126 1049 1000 350 Ned

1500 C+ 1026.5 1500 1055.2 583 HHI

808 C _ 1026 1130 1041 > 170 Pra

600 eC+ 1028 1132 830 144 Ucc

234 C 1039.7 1120,7 1107 2000 150 AOP

200 C_ 1029 1125 2100 170 Ned

178 eC 1038 1117 1105 290 94 Kis

23 f 1028.5 1029.7 1029.1 200 AOP

23 F 1041 1054.2 1041,8 800 AOP

2800 s 1835 1900 1838 28 Ott

9100 C 1012 1026 1019 600 320 Ned

9100 C + 1119 1152 > 1500 500 Ned

2980 C 1015 1027 1021.7 360 200 Ned

2980 C+ 1119 1152 )600 400 Ned

1500 C+ 1016.4 1336.4 1120.6 600 ItHI

808 C+ 1{318 1249 1224 >320 Pra

545 Rise 1020 1116 100 50 Ned

545 C+ l 116 1144 1000 150 Ned

200 Rise 1020 1116 480 250 Ned

200 C+ 1116 1200 27000 12000 Ned

178 C+ 1021 1130 1108 102 48 Kis

127 eC+ 1035 >1500 1130 >1300 Tt)r

9500 C+ 0315 0500 0333 5800 5320 T_k

3750 CS+ 0315 0500 0345 3450 Na¢

2000 C+ 0316 0506 0450.4 1800 1600 NaK

1000 C+ 0317 0517 0422.8 47500 Nag

545 C+ 0318 0558 7500 2000 Ho!

200 C* 0321 0731 10000 3000 lhd

9100 C_ 1322 1502 1332 >7500 3750 Ned

2800 C+ 1320 1900 1345.5 5500 Otl

1500 C+ 1323 1453 1328.7 770 HH[

808 eC+ 1325 1445 1341 >240 Pra

545 C+ 1326.5 1508.5 >5000 1000 Ned

200 C÷ 1327.5 1757.5 >2000 300 Ned

9400 C 0001.5 0036,5 0004.3 265 Nag

3750 e 2355 0040 0003.3 45 Nag

2000 c 0010 0035 0023.7 20 Na_

1000 F 0017 0034 0029,4 980 Na_

9500 C _ 0335 0510 0350.5 4220 Tok

9400 FCS 0258 0518 0350.5 8050 Na_

3750 FCS 0258 0518 0354.6 4300 Na_

2000 FCS 0258 0518 0443.7 1800 Na_

I000 FCS 0259 0519 0336.1 1400 Na¢

545 Storm 0300 0335 75 20 Hol

545 C + 0335 0535 > 220 I00 lhd

200 C+ 0319 0539 > 700 120 Hill

9400 CSt 0218 0343 0228.4 24000 Na_

3750 (:S_ 0219 0339 0222 11600 Na_Z

2000 C + 0220 0335 0222,6 4950 Nag

1000 C _ 0220 0615 0227.1 8600 Nag

545 C, 0221.5 0501.5 800 60 Hol

200 C_ 0221 0619 >2700 160 H_l



]'ABLE IV 1960-19,

FLARE DATA SPECTRAL OBSERVATIONS TYPE II

Flare

Gr. Beg. End Max. Serial

Day UT UT UT Position Imp. No.

1543 164___9 1557 N28 Wg0 2

1657 1735 1707 N38 wg0 1

20 1955 2032 2020 N25 W90 3 47

27 No Flare Patrol

_ec.

05 1825 235_0 1838 N26 E74 3+ 49

08 NO Flare Reported

16 1517 1630 1531 NI7W35 2

30 0344 0415 0348 N15 E 32 3

1961

Jan.

03

30

3O

No Flare Patrol

1418 1440 1425 NIl E06 2-

2000 2013 2004 N12 E 03 1

1500 1525 1512 N10 WI1 1+

Beg. End Max. Freq. Beg.

UT UT Int. Range Obs. UT

Feb.

21 225_..._._9 2342 2310 S14 E78 1+

Mar.

18 173_.__8 181..__0 1742 N06 EO7 1+

26 1009 1150 1035 $15 E74 3

50_

04

Apr.

04 1414 1438 NI4 E23 1

2233 2308 2240 N14 E 17 1

05

O5

51

155.__5 1658 1526 NI3 E 12 1+

3051 2149 2059 NI2 E 03 1

08 No Flare Reported

1523 1526 3

!834 1850 3

1636

1708

125- 30 Har 2027

75- 50 Har 1509

135-<35 Har 1834

1604 1610 2 170- 35 Har

1532 1548 3 130- 35 Har

0211.5 0229 2 Syd

1426 1430 2 400-100 Har

2006 2013 2 350- 80 Har

1517 1519 2 260- 80 Har

2317 2318 1

2327.5 2331.5 1 J
Syd 2310

1749 1754 1 115- 70 Har

1757 1600 2 80-<25 Har

1757 - 1800 1 41-28 46,7

2209 2237.3 1

0015 0021 3

0015.6 0021.5

1421

41-20 7 2235

2_49

1625

2057

200-<40 Har 0013

Syd



03 (CONTINUED)
!

_SERVATIONS TYPE IV SINGLE-FREQUENCY RADIO EMISSIONS

i
End Max. Freq. Beg. End Max. Peak Mean

I UT Int. Range Obs. Freq. Type UT UT UT Flux Flux Obs.

1653 2

1723 1-2

2046 2 >580- 60

1513 3 >580- 150

1858 3 580- 25

:343 1- 41-39 46

1424

2320 2 >580-<100

2401 1- 41-26

1628

2105 3 >3000- 125

0019 3 > 580- 150

V-6

19

19

Har, 19

Har

Har,19

Har

Har

7

Har

Har

Har

2800 C 2023 2110 2026.5 400 Ott

545 RF 2025 2115 90 40 Par

200 C 2028 2033 220 100 Par

108 C 2027.5 2034.5 2033 >300 NBS

2800 C 1828 1855 1837.5 330

545 C 1832 1843 >180

200 C 1835 1843 >1000

108 C l_k_2 1850 1837.1 >300

106 C 1531 1635.5 1532.6 >300

8400 s 0_50 0500 0424 24

3750 c O_4& 0445 0424 20

9500 c 0_18 0222

9500 c 0230 0233

9100 S 1424 1426

2980 c 1424 1425.5

2800 s 1423.8 1430.8

1500 s 1424 1430.5

530 ec 1424 1427

200 e 1424.5 1425

200 C 1426 1429

106 C la4 1426

106 C 1426 1429.5

2800 s _ 2006

545 c 2003 2004.5

200 c 2003.5 2004.5

200 C _07 2009

9100 c 1514 1515

29450 s 1513 1515

2800 s 1511.5 1516.5

600 ec 1512 1512.3

600 s 1513 1516

200 e 1512 1513.5

108 c 1517 1517.6

2800 c 1739.5 1747

200 c 1738.5 1741

9;_00_ c 1026 1038

2980 C 1026 1040

1500 C+ 1020 1210

80e C+ 10_6 1200

536 C+ 1024 1200

200 RF 1027.5 1059.5

111 C+ 1030 1143

30 C+ 1033.8 1053.8

2800 s 1421 1429

600 ec 1422 1426

3750 c 2235 2243

2800 c 2232.5 2343.5

2000 f 2235 2243

1000 f 2234 2246

545 c 2235 2246

200 RF 2236 2300

2800 c 1623.5 1627.5

1500 c 1623.5 1635

545 s 1625 1627

2800 s 2056 2141

545 C 2057 2105.5

200 C 2057.5 2102.5

108 c 2059 2108

9400 s 0014 0024

3750 c 0012 0019

2000 c 0012 0019

1000 c 0012 0019

545 c 0013.5 0019

200 c 0013.1 0017

108 C 0016.6 • 0022.6

Ott

45 Par

280 Par

NBS

NBS

Nag

Nag

1741.5 15 5 Ott

550 200 Par

1150 550 Ned

- 460 205 Ned

1028.7 200 HHI

1109 >220 Pra

>450 Pra

- 400 120 Ned

1034 3000 150 AOP

1035 2000 AOP

1422.8 12 5 Ott

66 35 Ucc

2238 31 Nag

2237.7 25 8 O_

2238 40 Nag

2241.8 115 Nag

2241 85 35 Hol

2241.5 800 300 Hol

1625.5 14 7 Ott

1626.3 17 HHI

65 30 " Ned

3 1.5 Ott

- >350 Par

2100.2 380 150 Hir

2059.9 >30 NBS

0016.2 28 Nag

0616.3 55 Nag

0015.4 65 Nag

0016.6 73 Nag

- >170 HOI

0013.7 200 80 Hir

0020 > 300 NBS

0217.5 101 Tok

0230.3 87 Tok

800 370 Ned

160 77 Ned

1424.7 160 Ott

1424.7 77 HHI

1424.5 470 Pra

> 700 Ned

2650 1300 Ned

1425.5 > 300 NBS

1428 >300 NBS

2004.3 70 O_

>120 Par

700 400 Par

> 800 700 Par

158 72 Ned

- 210 74 Ned

1514.3 350 O_

80 45 Ucc

95 10 Ucc

- >220 Ned

1518.3 >300 NBS



TABLE IV 1960-1963

FLARE DATA

Flare
Gr. Beg. End Max. Serial

Day UT UT UT Po6ition Imp. No.

26 1646 1945 1710 Sll E54 3 53

May

04 2145 2340 2213 S II W56 3 54

0g

June

11

13

14

15

July
II

12

15

17

1436 1805 1551 N09 El2 3 55

1502 1620 1521 N02W49 2+ 56

0439 0456 0442 N02 E28 1

1610 1700 1635 NO2 E07 2

1622 1736 1645 N05W07 2+

1716 1730 1718 N03 WO6 1+

1615 2040 1659 S 07 E 31 3 57

1710

095__9 1300 1025 S 07 E22 3÷ 58

143___3 192___9 1558 NI3 E 15 3+ 59

0710 0926 0736 S 07 W45 3 60

0920 1250 1005 S 07 W59 3+ 61

SPECTRAL OBSERVATIONS TYPE II

Beg. End Max. Freq,

UT UT Int. Range Obs.

2209 2239.3 1 41-20 7

1508 1515 2 150- 50 Har

1508 1512 2 41-12 _ 7
1516 1523 3 41-11 J

0445 0446 Syd

1634 1638 1 140- 45 Har

1646 1701 2 150-<25 Har

1649 1708 i+ 41-20 7

1723 1727 2 200- 50 Har

1702 1718 3+ 140-<25 Har

SPECTR

Beg. End

UT UT

2249 > 2401

1505 1526

1520 1578

1717 1732

1655 1845

1702 2300

1533 1623

1435

1522 1803

5.1V-7



(CONTINUED)
I

AL OBSERVATIONS TYPE IV SINGLE - FREQUENCY RADIO EMISSIONS

Max. Freq. Beg. End Max. Peak Mean

Int. Range Obs. Freq_ Type UT UT UT Flux Flux Obs.

1- 41-26 7

3 3000-<100 Har

2 41-28 7

I- 41-25 7

3 >3900- <25 Bar

2+ 41-18 q

3 3000- I00 26

3+ 41-9 7

2800 s 1640 1857 32 11.3 Ott
2800 c 1656.8 1704.8 1702 18.3 9.6 Oft

108 s 1647.5 1648.1 1648 >30 NBS

9400 s 2207 2216 2209.2 25 Nag

3750 c 2207 2213 2209 80 Nag

2800 s 2205 2214 2208.8 95 31 Oft

2000 c 2205 2213 2208 If0 Nag

I000 f 2205 2213 2208 30 Nag

108 s 2207.5 2210.5 2208.6 >30 NBS

2800 s 1540 1830 6 3.7 Ott

2800 s 1543 1546.3 1544.8 9 4.6 Ott

1500 s 1542.5 1549 1544.5 14 HH!

9400 c 1505 1515 1508 I00 Pra

2800 C+ 1500 1527 1507 365 77 Ott

808 C+ 1503 1520 1507 187 Pra

600 eC+ 1503 1527 500 105 Ucc

200 C+ 1504 1531 >-900 200 Ned

108 C 1505 1509.5 1506 >300 NBS

108 C+ 1509.5 1529.5 1531 >300 NBS

200 c 0442.3 0443.6 0442.9 >830 40 Hir

2800 s 1627 1635 1629.5 30 15 Oft

1500 c 1627.3 1635.3 1629.8 14 HHI

545 c 1628 1632 16 8 Ned

200 c 1627.5 1631.5 150 50 Ned

I00 c 1633 1637.5 1634.2 >30 NBS

9100 S 1640 1645 265 133 Ned

2800 S 1638 1647 1642 185 48 Oft

1500 s 1637.6 1657.2 1642.2 52 HHI

545 c 1635 1647 18 8 Ned

200 C 1635 1643 480 80 Ned

108 C 1643 1646.5 1645 >300 NBS

9100 s 1718 1720 292 119 Ned

2800 s 1717.5 1723.5 1718.5 95 II Ott

1500 s 1718 1725 1719 66 HHI

545 S 1718 1720 >750 Ned

200 C 1718 1720.5 >1000 Ned

9100 C+ 1652 1730 1704.5 1380 Ned

2800 C+ 1650 1845 1745 1500 360 Oft

600 eC+ 1652.5 1826.5 840 260 Ucc

200 C+ 1657 1847 >900 500 Ned

108 C+ 1654 2608 1750 >300 NBS

9100 C+ I018 1145 1029 6000 1500 Ned

2980 C+ 1018 1145 4100 ll00 Ned

2800 Pi 1145 1530 45 13 O_

1500 C+ 1010 1410.5 1042.5 1700 HHI

600 eC+ 1019 1159 950 250 Ucc

2n0 C+ 1022 1142 22000 2000 Ned

IIi C+ 1024.2 1200.2 1030 4000 350 AOP

23 C+ 1023.8 1052.3 I031.4 3000 300 AOP

9100 f 1430 1445 14 Ned

2980 c 1433 1441 1436.5 81 27 Ned

2800 s 1432 2210 1623 54 23 Ott

2800 c 1432 1446 1436.3 54 16 Oft

1500 c <1435 >1635 1600.7 296 HHI

600 ec 1431 1451 47 13 Ucc

200 c 1435.5 1439.5 280 100 Ned

Ill c 1435.8 1438.6 1436.9 1500 150 AOP

2800 c 1536 1023 1610 III 25 Ott

808 C 1535 1630 1620 > 270 Pra

545 C 1525 1635 400 70 Ned

200 RF 1530 1730 I00 Ned

3750 C 0718 0843 0758.6 125 Nag

2980 C 0718 0908 103 41 Ned

2000 C 0718 0843 0758.2 105 Nag

I000 C 0720 0810 0758.5 85 Nag

600 ec 0729 0734 55 13 Ucc

9100 C+ 0939 1040 >2400 Ned

2980 C+ 0938 I043 2400 800 Ned

1500 C+ 0938.5 1330 0858 1180 HR[

808 C+ 0743 Ii00 300 Pra

545 C+ 0944 1034 650 200 Ned

200 C+ 0944 1044 I000 200 Ned

III C+ 0944 1330 0956.7 4000 150 AOP

23 C+ 0946.2 I030.2 0951.5 3000 300 AOP



TABLE IV 1960-

FLARE DATA

Flare

Gr, Beg. End Max. Serial

Day UT UT UT Position Imp. No.

July
20 1633 1735 1653 SO5 W90 3+ 62

23

24

24

2343 2430 2348 S06 W49 1

0403 0620 0504 N12 El6 3+ 65

1722 222_.....__0 1822 N08 E 09 3 66

28 No Flare Patrol

30 No Flare Reported

Aug.

10 2309 2353 2320 NO8 E 68 1

II No Flare Reported

12 16I_._.44 1635 1618 NI7 W49 I

18 2038 2152 2049 N09 W37 2

Sept.
03 2040 2125 2049 Nil E 01 2

10 No Flare Reported

15 0031 0139 0042 S 15 WI1 2

16 1057 1258 1110 N16 E 77 3+ 68

27 1950 2016 1956 NI3 E 71 1+

28 2202 2530 2223 NI3 E 29 3 69

Nov.

I0 1434 1450 1444 N19 W90 1_

Dec.

23 1856 2350 2002 S07 E43 3

[ 2100 2140 2120 507 E90 1 /
( J[ 220___9 2225 2214 512 E90 1

SPECTRAL OBSERVATIONS TYPE I[

Beg. End

UT UT

MaX. Freq. Beg.

Int. Range Obs. UT

1554 1556 3

1557 1619 3

1600 1625 3

2347 2359

420-150 Har 1552

250-<25 Rar 1607

41- 20 7 1620 1

3 > 580-<100 Har

0233 0258
Syd 0303

1927 1930

1926 1932

1942 1946

2325 2342

2330 2343

2 180- 50 Rar 1946

I- 41- 33 _ 7
1+ 41- 30 }

Syd

1 41- 21 7

0412 0420 Syd

1618 1631 2 220-<25 Har

1624 1638 1( 41- 7.6 7

2046 2110

2051 2146

2049 2055

1947 2014

1935.2 1938

0043 0050

3 180-<25 Har 2135

3 41-22 7

1 200- 35 Har

3 150-<25 Har 1937

2 41- 7.6 7 1935

2013

Syd

1956 2013

2001.3 2015

3 180-<25 Har

1_ 41-25 7

2217 2231 3+ 150-<25 Har

2217 2249 3+ 41-15 7

1433 1437

1439 1502

1433.4 1509

3 150-<50 Har 1440

3 150-<25 Har 1440

3 41-21 7



1963 (CONTINUED)

;PECTRAL OBSERVATIONS TYPE IV

End Max. Freq.

UT Int. Range Obs.

1804 3 >3900- 50 Har

25

1730 2 48-10 7

0344 Syd

2042 2 41-24 7

2158 1- 41-26 7

2017 3 >3900-<2100 Har
25

2154 1+ 41-21 7

2249 3 >3900- 50 Hat ,25

2358 2+ 41-14 7

25

1543 3 41-21 7

2025 2 41-20 7

SINGLE-FREQUENCY RADIO EMISSIONS

Beg. End Max. Peak Mean

Freq. Type UT UT UT Flux Flux Obs.

9100 EC+ 1552 1637 1553.6 4000 1000 Ned

2800 C+ 1552 1634 1621.3 1800 500 Ott

2800 C 1634 2016 1725.5 250 55 Ott

1500 C+ 1552 >1842 1621.5 412 HHI

545 C+ 1552.5 1629.5 700 75 Ned

200 C+ 1554 1613 4000 1000 Ned

108 C+ 1557 1604.2 1559 >300 NBS

545 C 2345 2357 130 60 Hol

200 RF 2347 2407 250 120 Rol

200 c 0428.7 0429.6 >800 200 Hir

2800 S 1730 >2330 1802 16 Ott

600 S 1742 1813 II 7 UCC

200 Rise 1735 350 Ned

9400 C 0230 0300 0235.6 220 Nag

3750 C 0226 0321 0235.2 400 Nag

3000 eC 0230 0240 0236 380 Tok

2000 C 0226 0301 0235.6 260 Nag

1000 C 0227 0252 0235.3 45 Nag

545 s 0230 0233 50 30 Hol

200 Storm 0231 0327 >350 30 Rol

9400 s 2316 2319 2317.1 25 Nag

3750 s 2316 2318 2316.8 40 Nag

2800 s 2315.5 2318 2316.8 22 I0 Ott

2000 c 2316 2319 2316.8 10 Nag

200 c 2317 2319 450 120 Hol

2800 s

1500 s

600 es

200 f

2800 s

2800 c

180 C

2800 S 2042

2800 C 1930

108 Onset 1934

Storm

9400 S 0034

3750 S 0030

2000 C 0030

1000 c 0033

9100 C

2980 C

1500 C

600 s

200 C

111 c

23 f

2800 c

200 c

108 c

9400 C +

3750 C+

2000 C+

1000 C

545 C+

200 C *

108 C

108 C_

9100 c

2800 C

1500 c

108 C

108 C

2800

1613.5 1618 1616 7 3 Ott

1614 1620 1615 7 HHI

1614.5 1617.5 33 9 Ucc

1613 1623 300 Ned

2039 2050 2044 43 16 Ott

2054.2 2058. 2056.3 28 10 Ott

2047.5 2054.5 2049.3 >300 NBS

2052 2045.5 270 35 Ott

2031 2001 860 300 Oft

2014 1939.3 >30 NBS

0104 0040 105

0110 0040 280

0100 0040 145

0103 0040 43

II02 1127 II04 635

1101 1135 1104.6 532

1055 1205 1111.6 146

1101 1108 47

1103 IIIi - 5000

1103.2 1118.1 1103.9 10000

1104.7 1118.1 1115 1000

1952.5 1954.5 1952.7 13

1952 1953.7 >1200

1952.5 2004.5 1953.4 > 30

2213 2253 2217.3 1600

2212 3252 2217.3 1690

2211 2251 2220.2 1000

2208 2253 >75

2214 2250 1600

2213 2343 >900

2213 2222 2217 >300

2222 2404 2347 >300

1432 1452 1439.8 142

1428 1506 1444 124

1430 1440 1435.3 47

1432 1437 1435 >300

1438 1501 1441 >300

1900 >2015 13

Nag

Nag

Nag

Nag

221 Ned

106 Ned

HHI

20 Ucc

300 Ned

100 AOP

50 AOP

5 Ott

Par

NBS

Nag

Nag

Nag

Nag

300 Hol

150 Hol

NBS

NI_S

52 Ned

46 Ott

HHI

NBS

NBS

Ott

IV-8



FLARE DATA

Flare

Gr. Beg. End Max, Serial

Day UT UT UT Position Imp. No.

1962

Jail.

23 No Flare Patrol

Feb.

06 No Flare Reported

23 No Flare Reported

Mar.

01 1634 1725 1644 S13 W56 2+

13 1444 1640 1446 N10 E66 2+ 71

22 No Flare Patrol

22 2220 2310 2241 N07 E36 3 72

Apr.
12 NI_ Flare Reported

12 2149 224--4 2213 Nil El9 1

18 1734 2129 1806 N09 E05 3 73

20 1958 2040 2003 N09 W26 2+

21

22

2007 2040 2013 NI4 W44 1

1430 1710 1450 N08 W46 3 74

27 1346 1440 1413 NO8 E58 3 75

NI:_',

01 1916 1940 1927 NI9 E60 1

18 1532 1609 1535 S07 W53 1+

23 N_ l"lar, lh.l)_l.tt.d

28 11)29 17_2U 1t;40 S 15 I':76 1

21 0(;20 075{; 0U40 NI6 }':25 3

13 2040 2112 20,1(; N0_, W05 1

14 0226 0302 0235 N02 1':76 1

2Tr. g

TABLE IV 1960-1

SPECTRAL OBSERVATIONS TYPE 11

Beg, End Max. Freq.

UT UT Int. Range Obs.

1500.2 1506 2 75- 50 Har

1459.4 1508 1+ 41-26 7

2203 2223 3 41 16 7

1641.1 1659 3 320- 25 Har

1637.2 1705 7

0231.5 0235 Syd

1648 1651 3 41-26 _ 7

1658 1107 2 41-22 J

2154 2207 3 41-21 7

1844.4 1853 2 75-25 Har

2004.6 2019 3 300-25 Har

2016 2020.3 I_ 41-29 7

2021.8 2032 2 120-30 Har

1554 3 1603 3 90-25 Ilar

1t14.5 1427 3 240-25

1919.7 1940 3+ 150-25 liar

1921 1940 3 41 12

1533.3 1538 3 240-50

0245 0253

1640.3 1645

S_d

240-50 II:lr

2042 2045

024_; 0255



;63 (CONTINUED)

SPECTRAL OBSERVATIONS TYpE IV

End Max. Freq.

UT Int. Range

2200 1-3 450-150

2326 1+ 41-24

2417 2 580-320

2005 i+ 41-15.5

1828 2-3 250-125

1707 2 41-22 ]

1425 2 41-22 J

2213 2-3 580-100

2335 24 41-21

1942 2-3 580-170

2012 1-2 3000 180 Hat

2130 1 41 23 7

Obs. Freq.

Hat 108
7 108

Har

7 2800

HAR 545

20O

108

108

9100

2800

1500

545

2O0

I08

3750

2800

2000

7

Har 9400

7 3750

2800

2000

i000

208

200

200

108

108

Har 2800

2800

222

2800

200

108

2800 .

222

9100,

2800

2800

215

9100

2980

1500

545

545

200

iiI

23

2800

222

108

9100

2800

1500

200

108

2OO

108

9400

1500

2800

108

9400

3750

2000

1000

545

200

SINGLE-FREQUENCY RADIO EMISSIONS

Beg. End Max. Peak Mean

Type UT UT UT Flux Flux Obs.

c 2156

e 2204

C 1635

c 1637

C 1640.7

C 1636.5

C 1648.5

C 1448.2

C 1447.5

C 1448.7

s 1450

C 1450.5

f 1450

c

2214

e

s 2211.5

s 2204

c 2148

c 2203

c 2203

eC+ 2148

c 2149.1

C+ 2200.5

C+ 2147.8

C+ 2158.9

s 1734

s 1800

f 1800

s 1957.3

c 2002.7

C 2001.5

s 2002

c 2008

s 1438

c 1437

s 1532

c 1535

S 1412,2

s 1411.5

s 1412

s 1412.8

s 1416.2

C 1412.3

C 1412.3

F 1412,4

c 1915

c 1918

C 1918.5

s 1531.9

s 1531.7

s 1531.5

c 1531.9

C 1531.5

c 1640

s 1641.8

1 0625

s 0625

s 2039.5

s 2039.5

s 0245

c 0244.5

c 0245

s 0245

c 0245

C 0247,1

2204 2157 > 30 NBS

2330 2228 > 30 NBS

1657 1642.5 425 81 Ott

1645 1639 120 30 Ned

1645 >900 >900 Ned

1648.5 1645 >300 NBS

1740.5 > 30 NBS

1503.2 1450.5 861 271 Ned

1507 1450.5 470 85 Ott

1558.7 1451.6 > 880 HHI

1500 1454 40 18 Ned

1501.5 1452.7 320 55 Ned

1512 1452.3 30 NBS

2231.2 29 Nag

2250 2230 35 Ott

2231.4 16 Nag

2215.5 2212.1 76 Nag

2215 2212.2 135 Nag

2218 2212 150 21 Ott

2214 2212.2 92 Nag

2213 2212 74 Nag

2214 2207 360 210 Uss

2157.1 2150.4 120 30 Hir

2213 2210.4 460 120 Hir

2158.9 2150.9 > 300 NBS

2213.5 2212.3 > 300 NBS

2228 1845 25 12 Ott

1818 1803.5 20 5 Ott

1940 1817.3 310 50 Sea

2009 1959 72 13 Ott

2006.2 2004.2 170 60 Hir

2008.2 2006 > 300 NBS

2127 2035 4 2.7 Ott

2010 2009 50 10 Sed
1515 1502 52 26 Ned

1450 1443.5 42 17 Oft

1541 1535.5 7 4 Ott

1645 1625 115 25 Osl

1415.2 1413.1 614 256 Ned

1415.5 14131 180 I00 Ned

> !421 1412.5 72 HIll

14)6 1413.8 25 i2 N_d

1416.5 60 30 Ned

1420.3 1413,6 2100 350 Ned

1412.5 8000 AOP

1438.6 1412.6 > 10000 1000 AOP

2105 1920.5 60 6 Ott

1928 1918.5 270 50 Sea

1936.5 1922.5 > 300 NBS

1533.1 1532.2 62 35 Ned

1536.7 1532.4 56 iI Ott

1535.7 1532.4 5 HHI

1534.9 1533.7 800 250 Ncd

1541.5 1535 > 300 NBS

1642 160 45 Ned

1645.3 1643 > 300 N BS

0805 0646 HHI

0800 0637 5 HHI

2042.1 2041 23 7 Ott

2041 2040.3 > 30 NBS

0248 > 175 Nag

0248.5 0246.8 70 Nag

0250 0246.8 33 N_l_

0250 0247 22 Na_

0247.6 30 12 }bd

0253.1 0249.7 > 1000 120 Hir

IV-9



TABLE IV 1960-196"

FLARE DATA

Flare

Gr. Beg. End Max. Serial

Day UT UT UT Position Imp. No.

19 No Flare Reported

Sept.

07 1507 1730 1534 S 14 E 24 2

Oct.

23 1642 1_745 1704 N03 W70 2

Nov.

30 No Flare Patrol

1963

Mar.

03 No Flare Reported

Apr.
26 No Flare Reported

May

O1 0525 0835 0608 N15 E 46 2

24 1515 152--5 1519 NI0 W70 l-

25 0129 0135 0129 N08 W78 1

25 1622 1638 1624 N05 W85 1

June

14 0225 024__5 0228 N09 W34 1

0247 0_ N09 W35 I

26 0300 0__34§ 0306 N07 W68 ?

Aug.

12 N(I Flare Reported

17 1540 1640 S12 E09 1,

Sept.

14 2112 2205 2123 NI2 E72 1

15 2008 _ 2113 NIO E60 2, 17

SPECTRAL OBSERVATIONS TYPE U

Beg. End Max. Freq.

UT UT Int. Range Obs.

1653.3 1655 3 150-60 Hat

1648.7 1650 2 125-60 Har

0322 0329 Syd

2350 2353 1 140-<50 Har

0352 0415 Syd

0536 0558 Syd

1519.7 1527 2 175-<50 Har

1524.3 1540 I 41- 22 7

0133 0135 Syd

1623.5 1637 2 150-<50 Har

1631.4 1654 3 41- 19

0234.5 0252.5 Syd

0306 0316 Syd

0000 0008 Syd

1611.5 1616 2 24C- 50 Har

1613.3 1618 2 41- 29 7

Beg.

UT !

1517



)(CONTINUED)

_,TRAL OBSERVATIONS TYPE IV

End Max. Freq.

UT Int. Range Obs.

1702 lu3 580- 180 Har

L712 1- 41-23 7

Freq.

6OO

221.5

I08

9100

28OO

2OO0

1500

8O8

550

26O

2O0

108

2800

221.5

9400

3750

2OO0

10OO

200O

looO

20O

200

9400

3750

2O0O

1000

60O

200

2OO

94OO

2800

550

2O0

108

16

200O

10OO

208

108

04OO

280O

20O0

550

200

2OO

108

9400

3750

20O0

10OO

9400

3750

20OO

Type

ec

f

s

s

C+

C+

C+

C+

C+

C+

S

C+

s

RF

s

s

s

c

SINGLE-FREQUEI_y RADIO EMISSIONS

Beg. End i Max. Peak Mean

UT UT UT Flux Flux

1651 1653 14 9

1651 1652 1651.3 120 25

1653.3 1654.| 1654 >300

1510 1605 1527 26 13

1503 1550.2 1529 140 44

1505 1705 1529.5

1505.5 1705.5 1531 282

1507 1617 >300

1512 1712 1545 I000 200

1505 1615 1518 20

1510 1543 1520 85 45

1507 1555 1529 >30

1642 2112 1658 16

1645 1833 1656 62 6

0317 0329 0326 56

0317 0327 0319.6 87

6312 0324 0318.4 57

0312 0330 0317 62

c 0358

c 0346

c 0351.5

c 0351

C+ 0532

C÷ 0526

C+ 0526

C+ 0526

eC+ 0520

c 0533.6

c 0536

s 1515.5

s 1515.3

1515

1515

s 1515

1514

c 0129

f 0126

c 0130

f 0126

s 1621.5

s 1621.8

s 1621,5

s 1621.8

c 1621.9

Rise/

Storm 1622

Precur- 1621.4

sor

Storm 1621.6

c 0221

c 0220

c 0219

c 0219

s 0303

c 0302.5

c 0301

Obs.

Ucc

Sea

NBS

Ned

Ott

HHI

HHI

Pra

Ned

Pra

Ned

NBS

Ott

Sea

Nag

Nag

Nag

Nag

0436 0418 59 25 Nag

0401 0348 24 10 Nag

0352 0351.7 720 200 Hir

0411 20 10 Hit

0600 0537.6 1500 600 Nag

0600 0544 1500 640 Nag

0606: 0545 600 200 Nag

0606! 0545 135 50 Nag

0617 550 I00 UCC

0535_ 0534.9 1000 250 Hir

0611: 180 40 Hir

1518!3 1516 109 HHI

1520.$ 1515.9 32 6 Ott

1516 20 Ned

1516_ > 180 Ned

1516_ 1515.5 >300 NBS
2130! NBS

01371 0130.1 15 3 Nag

0136i 0130.1 37 1O Nag

01321 0131 62 40 Uss

0134 0130.8 >300 NBS

1625.5 1622.4 21 HHI

1628 1622.5 16 4 Ott

1625.5 1622.3 HHI

1623.8 15 8 Ned

1625.8 420 130 Ned

- Ned

1626_ 1623.5 >300 NBS

2731j6 2010 >30 NBS

023U 0336.6 50 25 Nag

0230 0226.7 70 35 Nag

0231 0227.6 34 19 Nag

0231 0227.6 25 II Nag

0313 0304.4 20 I0 Nag

0317._ 0304.4 50 15 Nag

0321! 0304.4 36 14 Nag

9400 C 1609 1629 1610,2 344 HHI

2800 s 1609 1617 1610.5 145 27 Ott

2800 s 1620 1623 1621 6 3 Ott

1500 c 1609 1639 1610.2 80 HHI

600 es 1609.5 1614.5 80 35 Ucc

600 c 1615 1628 - 27 10 Ucc

200 C 1600.5 1615 1610 >650 85 Ned

200 BF 1617 1637 1621 14 7 Ned

18 1610 1613 NBS

2800 Pre-

cursor 2134 2143 24 14 Ott

2800 S 2143 2150 2144.5 550 130 Ott

2800 s 2017 2130 2031 9 4.5 Oft

2800 s 2017 2018 2017.5 6 3 Ott



TABLE IV 1960-196

FLARE DATA

Flare

Gr, Beg. End Max. Serial

Day UT UT UT Position Imp. No,

Sept.

20 No Flare Reported

SPECTRAL OBSERVATIONS TYPE II

Beg. End Max. Freq. Beg.

UT UT Int. Range Obs. UT

0638 0944 0717 N13 W78 3 79

Syd

2400 2426 3 41-15 7 2410 >;
2403 2415

5.IV-



(CONTINUED)

CTRAL OBSERVATIONS TYPE IV SINGLE-FREQUEnCY RADIO EMISSIONS

Max. Freq, Beg. End Max, Peak Mean

hit. Range Obs. Freq. Type UT UT UT Flux Flux Obs.

3 41-23 7 9400 C+ 2347 2404 2358.8 3850 470 Nag

9400 C 2429 2435 2432.6 275 165 Nag

3750 C+ 2350 2413 2400.3 1400 300 Nag

2000 F 2405 2500 2430.4 880 100 Nag

1000 F 2404 2500 2432.4 1350 120 Nag

200 C+ 2350 2640 -- >10000 1000 Hir

9500 0710 0732

9400 0705 1000

9400 0705 0735

3750 0705 0740

3750 0740 0755

2980 0705 0805

2000 0705 0732

2000 0732 0755

1500 0637 1137

IO00 0700 0732

IO00 0732 0755

600 0701.5 0712.5

600

550

200

111

23

S 0714 2901 2479 Tok

C+ 0714 )992 HH1

C+ 0714.2 4350 1030 Nag

C+ 0716.2 1850 605 Nag

C 0749.3 200 105 Nag

C+ 0715 1008 168 Ned

C+ 0723 495 255 Nag

C+ 0749.4 115 115 Nag

C 0723.5 287 BHI

C+ 0714 185 75 Nag

c 0749.2 47 30 Nag
es 340 Ucc

C+ 0713.5 0923.5 - 415 Ucc

C+ 0705 0900 0713 260 20 Ned

C+ 0705 0745 0710 260 90 Ned

c {0722) (220) AOP

C (0716.1) {16000) AOP
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TABLE V. CATALOGUE OF GEOMAGNETIC STORMS

DURING 1_60-1_63

This catalogue has been prepared from geomagnetic storm data from

many sources. Data derived from papers published in the scientific litera-
ture are referenced in the last column of the table.

The table has been set up in three sections that will be described

in some detail under the column headings; these sections are as follows:

i. General stonm classification.

2. Planetary three hour Greenwich interval indices during the storm.

3. Values for D, H., and Z and other storm data from six selected

magnetic observatories (reference 23).

Geographic Geomagnetic

Lat. Long. Lat.

Co College, Alaska N64°52 ' 212o10 ' N64.5 255.4

Fr Fredericksburg N38°12 ' 282°38 ' N49.6 349.9

GR* Greenwich N%l°O0 ' 355°31 ' N54.6 79.0

Ho Honolulu N21°18 ' 2Ol°54 ' N21.1 266.5

Si Sitka N57°O4 ' 224°40 ' N60.O 275.4

Tu Tucson N32°15 ' 249°10 ' N40.4 312.2

* Data published by the Royal Greenwich Observatory in reference 20.

The column heading, together with any necessary descriptions or

definitions, follows:

Column 1 Storm Catalo<ue Serial Number.

Column 2 Greenwich Day.

5.V-i



GENERAL STORM CLASSIFICATION (Columns 3 through 8)

Column 3 Onset Time UT.

Column 4

Column 5

Column 6

Column 7

C oltLmn 8

Column 9

End_ Greenwich Day/UT.

T__, g - gradual, sc - sudden commencement.

Maximum Intensity, m - moderate (K - index as great as 5)

ms - moderately severe (K = 6 or 7), s - severe (K = 8 or 9).

Maximum three hour Kp

Averase storm Kp. This has been calculated as the averse

Kp for the period shown in Columns 3 and 4.

Number of Observatories Reportin5 the Geomasnetic Storm.

We have given the number of observatories reporting the
storm as a sudden commencement in references 22 and 23.

The first numbers from reference 44 give number of ob-

servatories reporting an sc. The second number gives

the total number of observatories reporting.

PLANETARY __"HREE-HOUR INDICES AND OTHER DATA DURING I_E STORM PERIOD

Column i0 Planetary three-hour indices.

Column ii Sum of the Kp for the Greenwich day.

Column 12

Column 13

An for the Greenwich Day.

The Greenwich Day and three hour interval with the first

Kp Z4-.

GEOMAGNETIC DATA FROM SIX SELECTED OBSERVATORIES

The data for five of the stations were taken from reference 2o_J. l!ie

Greenwich data were obtained from reference 20.

Column 14 D-Ms_%netic Declination - This is the azimuth of the hori-

zontal component or the ma_,netic intensity measured Crom

the geographic north towards the east from O to 360.

Unit in minutes of Arc.

Column 15 H-Horizontal Intensity. The magnitude of the horizontal

component, always considered as positive. In units of

gammas (10 -5 _auss).

5.V-ii



Column 16

Column 17

Column 18

Column 19

Column 20

Column 21

Column 22

Z-Vertical Intensity. The magnitude of the vertical com-

ponent. Positives if downward, negatives if upward,

in units of g_m_as (10 -5 gauss).

Onset Time. This is the time reported by the observatory.

End Time. Reported by the observatory (Greenwich Day/UT).

Maximum KD. This is the maximum three-hour Kp reported
by the observatory.

Name of the Observatory. The code is given on pace 5.V-i.

Range of Starting Time.

Sources. These are the published sources for the data

given in this table. In many cases these references give

relations of the storms to other phenomena, such as a solar

flare, polar cap absorption, etc.

q.V-iii
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A list of all stormsd[Lrin([3_)OO-1963with st least oneK_ equal _o
or _reater than 7+ is given on Table V-A, pa<e_5.V-4. Thedata For 1060
were published in IAGABulletin ]2-O1. Thedata for 1961throuzh 1963
were preparedfrom the planetary three-hour-rankle indices Kp published

in references 4 and 7.

;.V-iv



Serial

No

TABLE V CATALOGUE OF GEOk

BASIC STORM DATA

Date Onset End

Max. Max. Average !

Type Int. Kp Storm
Kp

1960

Jan.

1 105

O6

2 10

'11

0201 06/O4xx SC m 5- 4-

0718 ll/18xx Sc ms 6- 5-

13

14

15

1859 15/17xx Sc ms 6+ 4+

4 18

5 19

0645 18/15xx Sc,g ms 6- 50

2208 22/14xx Sc,g m 60 40

0357 22/14xx Sc,g ms 60 40

06xx O6/17xx g m 50 40

1930 14/23xx g m 5+ 4o

0847 21/21xx Sc,g ms 6- 4-

1600 20/07x.x g m 50 4+

1043 27/23xx Sc m 5- 3o

1502 18/14xx Sc,g ms 7- 3+

1225 17/22xx Sc,g ms 7- 4+

0955 02/14xx g s 9- 8-

6 20

21

22

Feb.

7 05

06

8 13

14

9 16

17

18

I0 19

20

21

II 26
27

Mar.

12 14

13 15

16

17

18

3O

14 31

Apr.

15 01

16 02

O3

O4

17 05

06

18 07
08

19 I0

II

12

13

20 16

17

18

21 23

24

25

26

0307 - SC s 9-

2313 05/09x.x Sc ms 7+ 4+

1300 05/21xx Sc ms 60 5-

1511 08/14xx Sc m 5+ 40

0126 13/09xx Sc,g ms 7- 4o

1200 18/12xx g ms 6- 40

2100 26/llxx g ms 7- 5o

SSC REPORTS

Reference

22 44 23

41 50/63 4

44 52/65 14

62 76/78 17

6 3

22 26/46 3

2 2

4

2 2

4 9

1

36 44/58 1

6 8/15 1

5 5

8 0/14 lO

2

53 67/69 15

37 45/60 1

30 37/54 2

40 49/54 7

Three Hour Gr. Interval Kp

I 2 3 4 5 6 7 8

30 5- 40 3+ 4+ 3+ 3- 40 29+

4- 3+ 2- I+ 2- 2- 20 i+ 17-

i+ 2+ 50 5+ 5- 6- 6- 5+ 35+

4o 3+ 5- 4+ 5o 40 3o 3- 31o

2o 3- 2o 2- I+ l+ 4- 3+ 18o

5+ 4+ 5o 5- 4o 3o 5+ 6- 37+

6+ 5+ 4- 3+ 3+ 3+ 2o I+ 29-

20 2+ 6- 5- 4+ 2+ 3- 3- 27-

3+ 20 Io 20 2+ 20 2- 2- 16o

2- 3+ 3o 4+ 3+ 4o 3- 2+ 25-

6o 4+ 4o 5o 5o 5o 6- 5o 40o

4o 3+ 4- 50 30 30 20 3- 27-

I+ I- 3- 50 4+ 4- 3- 3+ 24-

5- 5- 40 2+ 2+ 30 I+ 20 24+

0o 0+ 20 2+ 2- 1- 30 50 15o

5+ 4+ 4- 4- 4- 4- 5- 30 32o

3+ 2+ 2+ 4- 6- 5+ 3o 4- 29+

4- 3+ 4+ 3+ 4- 3o 3+ 5- 29+

5+ 5- 5- 3+ 30 3+ 4o 3- 31o

20 20 3+ 4- 30 40 5- 4+ 270

50 40 30 3- 30 30 2- 3- 250

3+ 4- 4+ 5- 30 40 30 2+ 28+

0+ Oo lo 2+ 2- 3o 2- I+ 11+

4- 5- 4- 40 3+ 3+ 30 3- 28+

1+ 2+ 2- 3- 2- 30 I- I+ 15-

2+ 0o 1+ I+ 3o 40 5- 6- 22+

6+ 7- 6- 4- 30 40 50 4+ 39-

3+ 4- 4+ 40 3- 3+ 40 3- 280

3- 4- 4o 3- 2+ Io 0+ 3- 19+

4- 2+ 20 30 3- 4+ 40 4+ 26+

4+ 5- 50 8- 7- 80 8- 8+ 52+

9- 9- 70 80 8+ 9- 9- 7+ 65+

7o 60 60 6+ 5+ 20 3- 4+ 40-

7- 7+ 70 6- 4- 3+ 4+ 3- 41-

3- 4+ 3- 3- 4- 4o 4- 6- 29+

4+ 6- 4+ 2- 5- 6o 3o l+ 31o

Io 2+ 3- 2o 3- 5- 4o 4o 23+

3+ 4- 20 I- 2+ 5- 5+ 3+ 25+

4o 4- 3+ 3+ 3- 3+ 2o 2o 24+

3- 4o 4- 3+ 4- 3o 5- 7- 32-

4+ 5- 30 3+ 3+ 3+ 3- 5o 30-

6- 6- 5+ 4- 3o 3o 3- 4o 33o

4+ 5+ 6- 3- 2+ 3- 3+ 3+ 30-

4o 3+ 2+ 3- 5o 5+ 4+ 4+ 31+

6- 5- 4- 4o 2+ 3+ 4o 4o 32-

5+ 3+ 4+ 4+ 2+ 3- l+ 2o 26-

2- 3- 20 20 I+ 2- 20 6- 19o

7- 7- 5o 4- 5o 3+ 6o 6+ 43-

7- 5_ 5+ 5o 5_ 5- 5o 5- 42o

4+ 3+ 4- 3- 3- 3- 2+ 4o 26-



_.GNETIC STORMS DURING 1960-1963

Kp Interval Time where 3 Max.

1st Kp -->4- Consecutive Kp<4* D H Z Onset End Kp Sources

Date/Interval Date/Interval

24 05/2 06/2

9

43 10/3 11/7

27

13/7 15/4

23 18/3 18/6

20/4 22/517

50

20

19 05/4 06/4

19

Ii 13 14

29

27 16/4 18/4

23

28

21 19/4 20/3

19

22

6 27/1 27/5
22

8

21

52

21

12

15/6 1814

30/6 05/7

241 30/6

62 30/6

68

26

34

17

22 07/6

16

33 10/2

25

35

28

29 16/5

30

21

15 23/8

66

57

18

05/7

05/7

08/3

60 610 360 0201 5/16

173 1180 685 0718 ll/04x.x

16 140 58 0719 12/03xx

2 115 25 0718 lO/24xx

70 700 480 0720 ll/17xx

I0 152 28 0647 ll/18xx

I00 1530 540 2000 15/09xx

26 160 97 1900 15/17xx

1 I00 20 1900 15/18xx

50 970 660 1900 15/17x_x

13 157 59 1859 15/17xx

17 128 40 07xx 19/02xx

80 720 510 0800 18/13xx

13 73 37 0645 18/21xx

22 187 46 2200 22/12xx

Ii 132 41 2203 26/06xx

15 132 23 2208 22/14xx

22 129 56 20/03xx 24/22xx

28 136 121 20/03xx 22/OOxx

42 I15 130 21/Olxx -

26 90 46 O6xx 6/17xx

90 580 450 I000 5/20xx

21 78 50 19xx 14/23xx

22 90 55 16/09xx 21/21xx

25 590 450 16/1400 16/18xx

15 105 39 16/0920 19/OOxx

25 115 50 19/1600 20/07xx

9 264 44 27/1100 27/23xx

6 271 41 14/1500 18/14xx

33 147 171 15/12xx 17/22xx

45 125 130 15/12xx 16/xxxx

4 225 15 15/12xx 16/24xx

130 990 630 16/0200 16/llxx

516 3030 1940 31/0430 02/14xx

105 1082 661 30/21xx 02/13x.x

94 795 985 31/lOxx 03/xxxx

lO 300 85 31/09xx Ol/24xx

350 3420 2450 31/0500 02/13xx

47 398 I14 31/0813 02/13xx

266 1960 770 02/2312 03/llxx

36 223 271 02/2314 05/09xx

5 185 35 02/2313 03/15xx

90 950 600 02/2313 03/llx_

18 135 43 02i2314 05/18xx

30 145 85 05/1259 05/21xx

17 93 114 07/1511 08/14xx

5 366 19 07/1511 08/03xx

Range of

Obs. Starting Time

Si

Lo 0647 - 0720

Fr

Ho

Si

Tu

Co 1859 - 2000

Fr

Ho

Si

Tu

Fr 0645 - 0800

Si

Tu

Am 2200 - 2208

Ap

Tu

Fr 20/03xx - 21/01xx

He

Gr

Fr 06xx - 1100

Si

Fr 19xx - 1930

Fr 0836 - 1400

Si

Tu

Wi Only by one statioI_

Hu 26/1043 - 27/1100

Only by one station

15/1200 - 16/0200

Ap

Fr

Gr

Ho

Si

Co

Fr

Gr

Ho

Si

Tu

Co

Fr

Ho

Si

Tu

Wi

He

Hu

11/3 105 1030 2980

33 119 133

21 133 54

18/5 32 107 68

90 650 690

26/4

0127 10/18x.x

0127 13/12x.x

0127 13/09x_

12xx 18/12xx

1200 17.11xx

162 1260 910 23/21x.x 25/22xx

40 209 216 23/21xx 26/llxx

45 210 135 23/21xx 25/xxxx

I05 050 530 24/0100 25117xx

21 218 67 23/21xx 25/18xx

Co

Fr

Tu

Fr

si

Co

Fr

Gr

si

Tu

30/21xz¢ - 31/1053

Only one station

1200 - 12xx

23/'2100 - 24/0100

32

13,32,37

25,37

18,13

18

18,13,25,37,32

18,25.32

18,25,32

32

@



TABLE V 1960-

BASICSTORM DATA SSC REPORTS

Max. Max. Average
Reference Three Hour Gr. Interval Kp

Onset End Type Int. Kp Kp 22 44 23 1 2 3 4 5 6 7 8

Serial
No. I Date

1960

Apr.

22 27
28

29

23 30

May

01

02

24 05

25 06

07

20 O8

09

10

27 11

12

13

28 16

17

29 23

24

25

30 28

29

30

31

June

01

03

31 04

05

32 25

33 20
27

29

34 29

35 30

July

36 14
14

15

16

17

37 19

36
39 !29

30

31

Aug.
40 08

09

41 16

17

18

2020 29/20xx SC ms 70 6-

nl_ 01/14XX Sc S 9o 7-

1213 02/13xX SC S 9o 5o

2000 07/24xx Sc,g ms 7+ 5-

1650 Os/01xx Sc,g ms 7+ 5+

0421 09/12xx Sc s 8+ 6-

0435 12/15xx Sc ms 7- 40

1350 17/14_ SC ms 6+ 4+

1400 25/05x_¢ Sc,g ms 6- 4+

2029 30/17XX SC s 8- 4+

0248 06/14xx Sc ms 6+ 50

1230 26/llxx g rn 5+ 5-

2015 27/11xx Sc,g ms 7- 5-

0145 28/21xx SC ms 7- 5-

1939 30/06xx SC ms 70 60

1720 30/22xx Sc ms 6o 5o

0447 17/10xx Sc s 8+ 50

1702 17/06x.x Sc s 8+ 6-

0400 20/02xx g ms 60 4+

21xx 21/06xx g m 5+ 40

0000 31/24xx Sc,g ms 6- 40

0339 09/12xx Sc,g m 50 4-

1409 18/12xx Sc s 8- 6-

54 67/08 16

48 54/64 10

36 45/52 7

7

14 16/17 2

52 68/69 15

42 57/63 9

54/60 6

7/1o 5

56 -/72 13

44 57/61 14

5

2 1

55 68/72 15

52 67/73 10

22 27/40 1

30 43/59 4

51 69/75 13

2 2

57 73/80 18

3- 2- 2+ 2- 2+ 20 6- 70

70 7- 70 60 6- 5+ 60 3+

6+ 6o 60 50 5- 40 5- 4+

7- 7- 6- 6- 9- 9o 80 70

7- 6+ 6- 4+ 40 3+ 30 4o

3- 4+ 30 30 3- 30 30 20

2- 20 3- 2o 2- 1+ 3+ 4-

3+ 4- 4- 50 40 5+ 70 7+

6- 60 40 50 6o 50 4+ 5+

3+ 6+ 7- 7+ 80 8+ 6* 7-

30 4- 30 40 3+ 30 20 2-

2+ 20 2+ 2+ 3- 2+ 30 4-

4- 7- 6+ 4o 3+ 30 4- 40

20 4- 4+ 4o 4+ 4- 2- 2+

3- 2+ 2- 20 2+ 3- 3+ 3+

1+ 2- 20 20 5+ 6+ 6* 6-

30 20 4- 4- 4- 3- 1* 1+

1o 1o 1+ 20 6- 5- 5+ 40

4- 5- 6- 4- 4- 3+ 4+ 40

4o 3+ 3- 3- 3+ 4- 4- 3+

2+ 2- 20 1+ Io I+ 6o 4+

8- 4+ 40 3+ 5o 5- 5+ 4+

3- 2+ 4- 40 4+ 40 2- 20

20 2+ 2+ 2+ 30 30 30

4- 60 4- 5- 40 20 2+ 1+

0+ 0+ 1o I+ I+ 3- 3- 4-

5- 6,+ 6+ 5* 5- 4o 4o 5+

50 5+ 5- 50 40 3+ 4- 3+

5- 4+ 4- 50 40 30 20 2+

3+ 3o 3o 4- 3o 2- 3_ 2+

4- 20 2+ 30 3+ 5- 5- 5+

5- 5- 4+ 2+ 2+ 30 3- 3+

7- 7- 6- 4+ 20 5+ 60 5+

4o 4o 5- 60 4+ 40 4+ 4o

4- 4+ 5- 2+ 20 30 5+ 7-

70 6+ 3+ 3+ 3- 5+ 60 40

1+ 4- 3+ 40 4- 60 5o 6+

30 4- 4- 50 6+ 7+ 8- 80

8+ 7- 6- 5o 4+ 5+ 5- 40

5+ 5- 4+ 3- 20 3+ 3- 3+

1- 3- 50 60 40 40 50 4+

40 20 2+ 4- 5o 40 4+ 5+

2+ 4- 2+ 1+ 30 20 2- 20

5- 4+ 40 3- 30 50 5- 4-

5- 4+ 3- 50 5+ 30 30 3-

6- 4+ 5+ 50 4- 4+ 30 4-

1- 2- 4- 3- 3+ 4- 3+ 40

4- 50 5- 40 3- 2+ 2+ 20

2- I- I- 2- 6+ 70 6+ 60

6- 8- 70 5+ 4+ 7- 6+ 6-

4- 30 4- 5- 3- 2- 2- I+



963 (CONTINUED)

Kp Interval Time where 3 Max.
1st Kp_4- Consecutive Kp<4-

Ap Date/Interval Date/Interval D H Z Onset End Kp Obs.

i+ 31

70 84

_o 55

27/7 02/3

174 27/7 02/3

49

15

10 05/8 09/5

6O

55

128 05/0 09/5

16

L- 12

_- 42 10/8 12/7

_o 20

)+ II

42 16/5 17/6

14

_o 26 23/5 25/2

)o 31

1- 19

)o 18 28/7 30/7

}- 54

_- 18

_- 13

I+ 28

)+ 8

)o 52 03/8 06/6

|+ 34

}o 25

|+ 15

Do 26 25/6 26/4

22 27/1 29/4

65

36

36 29/7 30/3

55 30/6 01/1

3+ 40 14/2 17/4

5- 93

40 77

8+ 24

35 10/3 21/3

26

I0

29 29/1 01/I

29

37

16 08/3 09/5

22

52 16/5 18/5

106

16

399 1700 1180 27/2000 20/20xx 7 Co

97 791 536 27/2000 02/12xx 9 Fr

116 845 650 27/20xx 01/xxxx Gr

4 115 35 27/2001 29/15xx 6 Ho

130 1440 730 27/2000 29/14XX 8 Si

26 169 62 27/2000 29/17xx 6 Tu

563 3540 3540 30/0132 01/15xx 9 Co

15 300 105 30/1213 O1/09xx 8 Ho

460 3650 1800 30/0132 O1/14xx 0 Si

51 629 154 30/0132 01/lOxx 9 Tu

177 1750 620 05/1854 07/08xx 7 Co

33 216 170 05/20xx 08/01xx 7 Fr

40 305 235 06/12x_x 08/xxxx Gr

175 2050 920 06/0600 09/13xx 9 Sl

45 313 241 08/0422 09/12xx 7 Fr

4 110 40 08/0422 09/15xx 6 Ho

16 150 70 08/0422 09/17xx 6 Tu

22 149 135 0434 12/22xx

5 70 30 0435 12/18xx

70 720 490 0434 12/15xx

21 112 16 0434 ll/13xx

32 107 68 1451 17/14XX

32 185 80 1351 16/xxxx

21 153 35 1327 17/14._

25 190 105 12xx 25/05xx

20 240 40 1400 24/08xx

38 212 110 2019 30/17xx

42 160 100 2020 29/x_cx

4 95 45 2019 30/15x.x

95 800 560 2019 30/16xx

20 152 58 2019 30/17xx

6 Fr

5 Ho

7 Si

6 Tu

6 Fr

- Gr

6 Tu

6 Fr

6 Wi

Fr

Gr

Ho

Si

Tu

0250 06/18xx Fr

4 170 25 0250 05/12xx 6 Ho

16 1480 670 0230 00/14_ 8 Si

21 151 42 0250 05/13_ 6 Tu

24 97 66 25/12¢x 26/llxx 5 Fr

32 210 145 25/12X_x 01/xxxx Gr

136 1880 765 25/1230 28/13xx 9 Si

20 I01 91 26/19_x 27/llxx 5 Ho

178 1440 940 27/0147 27/13xx 6 Co

37 172 147 27/0144 29/09xx 6 Fr

5 160 25 27/0146 28/21xx 6 Ho

19 158 43 27/0145 28/13xx 7 Tu

189 825 920 29/1938 30/06xx 6 Co

25 235 130 29/1938 02/17xx 6 Fr

5 180 30 29/1939 Ol/18xx 6 Ho

100 920 520 29/1959 30/06xx 8 Si

19 185 60 29/1939 02/16xx 6 Tu

7 199 42 30/1200 30/22Y_x 5 Hu

408 1980 1330 2131 16/20xx 7 Co

97 280 366 1702 17/10xx 9 Fr

44 290 295 1702 16/xxxx - Gr

7 170 20 1702 17/15xx 6 Ho

195 2150 1150 0447 17/10XX 9 Si

23 256 109 1702 17/10xx 7 Tu

28 110 107 19/04xx 20/04xx 6 Fr

95 1370 550 19/0630 I9/13xx 9 Si

25 45 57 20/21xx 21/06xx 5 He

18 81 31 0052 29/09xx 5 Fr

41 106 102 12xx 01/14xx 6 Fr

3 30 15 0053 31/15xx 5 Ho

125 1140 700 0000 31/18xx 8 Si

15 123 40 00xx 31/24xx 6 Tu

23 99 75 13Xx 09/12xx 5 Fr

17 60 58 23xx 09/14xx 5 He

309 1990 1410 1408 17/22x.x 7 Cu

50 174 173 1409 18/12xx 6 Fr

40 255 320 1410 17/xy.xx Gr

6 230 36 1409 18/llx.x 6 Ho

235 1770 830 1409 18/14x_x 9 Si

26 198 66 1409 18/llxx 6 Tu

Range of

Starting Time Sources

2000 - 20xx

0132 - 1213

05/1654 - 06/1918

1230 - 1451

12xx - 14xx

2019 - 2029

0206 - 2115

25/1100 - 25/12x.x

26/19xx- 26/2015

27/0144 - 27/1637

30/1200 - 30/1720

0446 - 2131

19/0400 - 20/21xx

0000 - 1230

0339 - 23xx

25

13,18,25,32,37

13,25

18

13,18,25,32,37

13,18,32

13,25,32,37

13,32

13,37

13,32,37

13,32,37

32,37

'-2



Serial

NO. Date Onset End

BASIC STORM DATA

Aug.
42 19

20

21

22

43 29

M_. M_.

Type Int. Kp

Sept.

44 02
03

04
45

05

06

1616 22/06xx Sc ms 60 40

0022 30/20xx Sc ms 70 50

1158 03/09xx Sc,g ms 7- 5-

0230 06/09xx Sc s 8o 60

46 07 II00 08/20xx g nm 6- 4-

08

47 24 O000 24/20xx g m 5o 5-

48 26 1930 27/llxx Sc m 5- 4o

27

49 29 0836 02/23x.x Sc,g ms 6o 4+
3O

Oct.

01

02

50 04 1427 09/24xx Sc,g s 90 5+

05

51 06 0237 10/05xx Sc s Ju 60

07

98

09

I0

52 24 1452 31/22x.x Sc s 8- 5-

25

26

27

28

29

3O

31

:Nov.

53 i03 2228 05/09xx Sc.g ms 6- 5-

io4
)5

54 10 0718 - Sc m 5-

55 11 0034 ll/22xx Sc m 5- 30

56 12 1325 Sc s 90

13

14

57 15 1304 16/17xx Sc s 8+ 7-

16

17

0631 22/13xx Sc ms 60 5058 21

22

59 24

25

;26

1232 26/15x.x Sc,g m 5+ 40

1909 02/24xx Sc s 80 5060 30

Dec.

01

O2

O3

Average

Storm

Kp

SSC REPORTS

Reference

22 44 23

52 73/75 I0

55 -/75 16

38 62/65 8

41 63/70 17

2

7 14/19

8

18 23/28

54 76/77 15

2 4

21 30/46

21 29/31 4

8 66/71

42 57/61 8

32 46/48 II

7 4

49 69/70 16

TABLE V 1960-1963 (q

Three Hour Gr. Interval Kp

1 2 3 4 5 6 7 8 Z Kp

20 Io 2o 3+ 3- 4+ 4+ 5+ 250

2+ 5- 60 30 30 3- 3+ 3+ 28+

40 40 5- 50 30 4- 40 4- 32o

5- 3- 2- 2+ 2- 2+ 3+ 2+ 21o

50 7- 50 3+ 4+ 4+ 4- 50 37+

6- 70 70 50 40 4+ 30 20 380

I- 20 20 20 3+ 30 4+ 6- 23-

50 5+ 7- 30 3+ 3- 3- 20 31-

4- 5- 7- 8o 7- 60 7- 80 48+

7+ 8- 8- 8- 50 6- 60 5+ 52+

5+ 5o 5- 2+ 2- 2- 3o 5o 29-

3+ 30 30 4- 6- 3+ 4+ 40 30+

4- 3+ 5- 3+ 30 40 3- lo 25+

50 5- 5- 5- 2+ 4- 3o l+ 29+

3- I+ 3- 2- I- I+ 3- 4- 17-

5- 4+ 40 3- I+ Io 2+ I+ 22-

Io 0+ 3- 20 5- 30 2+ 40 200

5- 40 4- 30 4+ 4- 4+ 5- 32+

4+ 60 5+ 5+ 50 40 4+ 5+ 40-

5- 5- 6- 50 60 6- 5- 3o 30+

2- I- 2o 3- 3+ 6- 7- 6- 28+

4+ 5o 4o 3o 3+ 4- 3o 6+ 33-

60 80 7+ 80 80 8+ 8+ 9- 63- :

90 9- U- 8- 7+ 70 6- 60 590 1

5+ 4o 50 50 3+ 3o 4o 4o 34-

4o 6- 5- 4o 5- 4o 40 5o 36o

4o 4- 2- 1- 0+ lo 1+ 3o 16-

0+ i- I- 2- 4+ 60 4+ 20 200

2+ 3- 6- 6- 6- 8- 7+ 5+ 42+

7- 6o 6o 6- 6- 5- 4+ 4o 43o

5- 5- 3o 5+ 4+ 5- 4+ 5+ 36+

5- 6- 5o 5+ 5o 5+ 4+ 3o 38+

50 4- 40 6- 50 50 40 4+ 27-

40 4- 5- 5+ 5- 40 4- 5- 35-

5- 3+ 4o 4o 4- 5- 5- 3+ 32+

4+ 3- 3- 3+ 30 20 3- 5- 25+

6- 6- 6- 5- 5+ 5+ 4- 5- 41-

4- 4o 2+ 2o 3- Io 0+ 0+ 16+

0o 0o 2+ 2+ 3o 2+ lo 1- 12-

2+ 3+ 4- 5- 3+ 20 30 3- 250

2o Io 2o 2- 5o 6o 8- 80 33+

9- 9- 90 90 9- 8+ 80 6+ 67-

7+ 5- 50 40 3- 4+ 5+ 40 37+

5+ 40 4+ 30 60 60 60 8- 42+

8+ 8+ 60 5+ 6- 5- 3+ 3+ 450

4- 30 3+ 30 3- 4- 40 3- 260

Io 4+ 6- 5- 50 50 60 5- 36+

6- 5+ 5- 4- 3+ 3- 20 4- 31o

4- 2+ 3+ Io 20 20 30 50 22+

40 5- 5+ 5+ 5- 4+ 4+ 4+ 370

3- 4+ 4- 3+ 4- l+ 30 3- 25-

2o 3o 2- 1o 2- 2- 40 6- 21-

6+ 80 7- 50 5+ 6(, 6- 6o 490

4- 40 4- 4o 5o 3+ 3. 4- 31-

2+ 4o 2(, 3- It 2- 0+ Io 15_

5.V-3



:ONTINUEDJ

Kp Interval Time where 3 Max. Range of

1st Kp-->4- Consecutive Kp<4- Z Onset End Kp Obs. Starting Time
Datej Interval Date/interval

19/6

29/1

02/7

04/1

D H

20/4

30/7

03/4

08/4

06/7 4

24/7 2

6

27/4 15

02/8

160

17

10/'3 24

89

10

14

560

108

460

24/6 480

31/8 41

49

5

210

23

05/3

11/5

17/2

17/2

22/5

26/6

03/3

07/4

24/I

26/8

29/5

04/6

24/5

25/3

03/8

11/3

12/5

12/5

21/2

24/8

30/7

36 124 133

4 140 16

130 645 590

18 96 46

361 1860 1760

48 213 162

28 200 155

5 210 35

220 1910 910

28 176 44

36

47

5

36O

12

297

54

6

35

29

1615 22/06xx 5 Fr

1616 20/09_ 5 Ho

1616 21/llxx 7 Si

1615 22/06xx 6 Tu

0022 30/20xx 7 Co

0022 30/15xx 7 Fr

0022 30/xxxx Gr

0023 30/16xx 7 Ho

0022 30/16xx 9 Si

0022 30/21x.x 6 Tu

103 134 02/17xx 03/09xx 0 Fr

385 210 02/I158 05/xxxx Gr

I00 14 02/1100 03/15xx 5 Ho

2520 1210 02/0500 08/20xx 9 Si

123 39 02/1158 03/09xx 6 Tu

2110 1640 04/0229 05/20xx 8 Co

381 555 04/0230 06/13xx 7 Fr

360 30 04/0230 06/llx-x 6 Ho

195 66 04/0230 06/09_ 7 Tu

212 105 05/0303 06/09xx 7 Am

214 45 1100 08/20xx 5 Hu

105 I0 23/2000 24/16xx 5 Ho

299 18 24/0000 24_20x.x 5 Hu

67 46 1927 27/llxx 5 Fr

133 912 800 30/08xx 01/19xx 7 Co

29 135 102 30/13xx 02/19xx 5 Fr

1400 780 30/0700 O2/19x.x 8 Si

118 31 29/31xx 03/15x_x 6 Tu

II0 64 04/14x.x 05/10xx 5 Fr

500 980 04/14xx 08/xxx.x Gr

300 40 04/1500 08/12xx 7 Ho

110 36 04/16xx 05qlxx 5 Tu

2710 1950 05/22xx 0%21xx 8 Co

640 051 08/0239 10/05xx 9 Fr

2220 1340 06/0300 09_16xx 9 Si

2270. 1340 25/0700 25/21xx 8 Co

237 159 24/1452 01,09xx 6 Fr

340 300 24/1452 26/xxxx Gr

135 20 24/'1452 30/14x_x 6 Ho

1600 950 24/1452 31/22xx 9 Si

204 52 24/1452 31/23xx 7 Tu

31 113 82 2227 05/09xx 6 Fr

8 223 56 11/0033 ll/22xx

I000 4260 2160 12/1349 14/04xx

219 1343 858 12/1349 -

170 945 705 12/1349 14/xx.x_

43 410 130 12/1349 17/12xx

450 2870 2400 12/1349 16/16xx

87 465 111 12/1350 14/12xx

63 660 428 12/1846 14/llxx

456 3500 1500 15/0738 16/IVxx

49 285 226 15/1304 17/21xx

47 370 555 15/1304 16/xxxx

24 201 68 15/1304 17/llxx

265 2160 1160 21/05xx 21/20xx

26 124 64 21/03xx 22/13xx

90 900 600 21/0500 21/19xx

18 102 24 21/04x.x 22/18xx

31 99 68 24/1233 26/15xx

4 120 20 25/1707 26/15xx

100 600 670 25/0800 26/13xx

18 99 26 24/2052 26/15xx

330 1660 1380 30/1908 02/04xx

52 182 126 30/1908 02/24xx

39 190 195 30/1910 01/xxxx

5 215 48 30/1910 02/24xx

145 1460 900 30/1909 02/19xx

28 210 45 30/1909 02/23xx

5 Hu

9 Co

9

8

9

9

8

8

7

7

7

5

8

6

5

5

7

6

8

7

6

8

7

02/0500 - 02/17xx

04/0029 - 05/0307

One Station

Only olle station

23,2000 - 34_ 0000

1927 - 1930

29/0836 - 30/13xx

041 1132 - 05/22xx

24/1452 - 25/0700

1620 - 2227

1325 - 1845

Fr

Gr

Ho

Si

Tu

TO Only one Station

Co 0220 - 22x.x

Fr

Gr

Tu

Co 03xx- 0632

Fr

Si

Tu

Fr 24/1232 - 15/1707

Ho

Si

Tu

Co 1840 - 2358

Fr

Gr

Ho

Si

Tu

Sources

32

32

25,32

25,32,37

32

25

18,33,37

18,25,32,37

37

18,25,32

32



TABLE V 196(

Serial

No. Omset End

Dec.

07 1804

BASIC STORM DATA SSC REPORTS

14 0913

15 1413

16

Max. Max. Average

Type Int. Kp Storm
Kp

08/llxx SC ms 6- 50

16/12xx Sc,g ms 60 4-

16/14xx Sc,g ms 60 5+

64 18 0514 18/21xx Sc,g m 50 40

66 25 2002 28/16xx Sc ms 6+ 4-

26

66 ,27 0510 28/20xx Sc,g ms 6+ 5-
i28

1961

Jan.
67 07 2049

68 08 1617

09

I0

69 18 0200

70 19 1250

20

21

Feb.

71 03 0008

I 04 1331
72 { 05 1829

08/24xx Sc, m 50 4-

09/24xx Sc m 50 40

20/21xx Sc.g ms 60 4-

20/22xx Sc,g ms 60 5-

73 06 0106

07

74 13 0253

14

II 00.,375 16 0536

76 17 0600

18

19

Mar

77 05 1800

06

Reference

22 44 23

42 62/66 10

3 9/11 1
5 3

7 10/16 2

27 40/59 3

3 6

05/18xx Sc nm 70 4-

05/12x.x Sc ms 70 6-

05/12xx Se ms 70 6-

06/17xx Sc m 50 4-

13/18xx Sc m 50 40

16/19xx Sc m 5+ 40

16/23xx Sc m 5+ 4-

18/22x.x g ms 7- 40

06/15xx g ms 7- 50

78 09 1327 10/15xx Sc ms 70 4+

2316 16/14xx Sc,g m 5+ 4-79 13

14

15

16

80 18

20

81 27

28

1026 20/02xx Sc,g ms 60 4+

1503 28/I0x_ Sc ms 60 40

7 11/14 2

26 30/54 7

2 7

2 8

40 60/62 8

39 54/58 12

21 31/46 8

33 45/59 10

39 52/58 12

44 62/64 9

13 19/22 3

16

53 77/70 14

2 3

49 70/71 12

Three Hour Gr. Interval Kp

1 2 3 4 5 6 7 8

20 4- 2+ 3- 4O 2- 50 6-

5- 5+ 4- 40 3- 2- Io 2-

0o I- 20 30 2+ 20 I- lo

3- 30 3+ 40 60 5+ 5+ 60

6- 6- 50 5- 4- 2o I+ 2+

3- 40 50 5- 3+ 40 4o 3-

4- 20 2- 20 2- 1- 3- 2-

40 40 40 3- 3+ 20 2- 2-

20 4o 50 5o 50 60 6+ 50

40 3- 3+ 5+ 40 4- 3+ 2-

3- 30 I+ I+ 2+ I+ Io 3-

40 40 4- 3+ 30 40 4+ 3-

2+ 40 5- 5- 40 4- 4+ 50

2+ O+ 1+ 2- 2- 1+ 1- 1o

3- 2- 3- 3+ 5- 3- 4- 30

4- 2+ 2- 1+ 30 4+ 6- 5+

60 6- 50 40 4+ 5- 40 2-

2- 4- 40 4- 40 4+ I+ I+

Io 0+ Io 4- 5- 30 2+ 2+

I+ 20 20 I+ 50 4+ 7- 70

6- 6- 5+ 4- 20 20 I- Io

2+ 2+ 50 40 4- 5- 3- 30

30 3+ 20 2+ 2+ I+ 2- 4-

I+ I+ 4o 50 4+ 5- 3+ 2+

20 I+ I+ I+ I- I+ 30 30

4- 4- 5- 5+ 5- 3+ 2+ 3-

2- I- 20 4+ 50 4- 4+ 60

7- 5+ 50 5o 50 5+ 4+ 2-

30 2+ 3+ 3+ 5- 4- 30 2+

10 20 Io I+ I- I+ 3+ 6-

7- 60 40 4+ 4+ 2- Io 04

20 3- 3- 1o 3+ 30 30 4-

40 5- 6+ 70 50 30 2- 1-

30 20 30 2- 20 30 2- 2

4+ 5- 4+ 40 3+ 4- 40 2

20 40 3- 4+ 50 3- 30 5

5- 3+ 5+ 3o 3+ 3- I- I

2- 50 60 4- 5- 5+ 4+ 4,

4- 30 3- 40 4- 3- 4- 2.

20 20 2+ 3- 3- 60 5- 2

40 4+ 4- 30 3o 3- 2+ 1



-1963 (CONTINUED)

Ap

25

22

Kp Interval Time where 3

ist Kp>_4 - Consecutive Kp<4-

Date/Interval Date/Interval

07/2 08/5

15/4 16/6

26 18/2 18/8

9 26/I 26/4

16

5O 27/2 28/7

23

16- 8 08/I I0/I

290 22

33- 30

I0+ 5

24+ 17 18/5 19/2

27+ 26 19/6 21/7

35+ 41

240 18

18+ 13

30- 43

260 29

28- 23

20- II

26+ 23

14o 8

03/3 03/6

04/5 05/5

06/3 06/7

13/3 13/7

30- 27 16/I 16/6

28- 29

38+ 51

26- 18

16* 14

28+ 37

21+ 13

330 46

D H Z Onset End

18o I0

31- 26

28_ 24

24- 20

34+ 38

25+ 17

240 22

24- 17

5.V-4

17/4 18/8

05/8 06/6

09/8 10/6

14/1 16/4

19/2 20/8

27/7 28/4

22 65 54 1804 08/16x_

2 42 I0 1805 08/16xx

15 69 33 1804 08/15xx

3 34 6 14/0800 16/12xx

472 2010 2038 15/0$xx 16/13xx

39 180 215 15/14xx 16/xxxx

125 1260 960 15/0700 16/13xx

24 201 68 15/1304 I7/llxx

65 450 460 0400 18/21xx

3 40 15 25/2003 28/16xx

312 1575 885 27/0_xx 27/22xx

26 141 77 27/03x_x 28/21xx

35 145 130 27/12xx 27/xxxx

70 700 590 27/0645 27/20xx

17 124 37 27/0_xx 28/23xx

19 122 84 07/2048 10/00xx

I0 314 30 07/2047 09/24xx

3 90 8 08/1617 09/24xx

12 84 29 08/1618 10/03xx

6 60 20 18/0600 20/22xx

287 1960 970 19/1441 20/20xx

25 110 63 19/12xx 20/19xx

34 105 95 19/14xx 20/xxxx

70 770 680 19/1430 20/22xx

14 I00 36 19/15xx 20/20xx

7 200 39 03/0908 05/18xx

g 54 23 03/0908 04/06xx

164 1530 620 04/0600 05/02xx

37 154 238 04/1331 05/12xx

43 185 215 04/1332 05/xxxx

50 460 480 04/1200 05/13xx

19 213 57 04/1332 05/14xx

Max.

Kp

Range of

Obs. Starting Time

Fr

Ho

Tu

Ho 14/0900- 14/0913

Co 15/02xx - 15/1413

Gr

Si

Tu

Si 0313 - 0514

HO

CO 27/03xx - 27/0712

Fr

Gr

Si

Tu

He 07/2047 - 08/1618

Hu

Ho

Tu

Ho 18/0158 - 19/15xx

Co

Fr

Gr

Si

Tu

Ho

Tu

Co 04/0600 - 04/1829

Fr

Gr

SI

Tu

5 50 14 0106 06/22xx

60 640 530 0106 06/17x.x

5 47 I0 0106 07/llxx

200 990 690 0252 13/21xx

17 102 59 0253 14/03xx

5 93 24 0253 14/02xx

60 490 400 0253 13/18xx

305 III0 780 0043 16/19xx

19 99 56 0044 16/22xx

9 198 35 0042 16/22xx

60 650 660 0044 16/16xx

13 67 11 0044 17/llxx

271 2000 1450 2027 18/22x.x

44 165 94 05x.x 18/22xx

34 110 170 lOxx 18/xxxx

7 190 25 0600 19/18xx

90 1040 800 0900 18/22xx

23 190 45 05x.x 18/23xx

34 135 120 18¢x 06/14xx

33 125 70 19xx 06/xx:xx

7 170 37 0932 06/18xx

105 1550 720 0933 06/15xx

19 143 50 19xx 06/15xx

Ho

Si

Tu

Co

Fr

Ho

SI

Co

Fr

Ho

Si

Tu

Co

Fr

Gr

Ho

Si

Tu

Fr

Gr

Ho

Si

Tu

0252- 0739

0025 - 0536

237 1340 1040 10/0757 10/22xx

47 188 164 09/1327 10/18xx

21 173 60 09/1327 lO/xx_

17 190 30 09/1327 10/20xx

135 1280 1250 10/0800 10/14xx

12 117 33 09/1327 10/15x.x

150 1370 860 13/2316 15/00_

24 94 48 13/Z316 16/14xx

5 80 28 13/2300 16/14xx

15 97 36 13/23xx 16/15x.x

163 1180 847 19/03xx 20/04xx

26 119 56 19/O4xx 20/02xx

60 510 350 19/0500 19/20xx

421 1840 1010 1503 27/22x.x

27 150 39 1503 28/16xx

7 65 30 1503 28/16xx

13 82 40 1506 28/lOxx

Co

Fr

Gr

Ho

Si

Tu

Co

Fr

Ho

Tu

Co

Fr

Si

Co

Fr

Ho

Tu

0500- 2027

0932- 19xx

09/1327- 10/0800

13/2300- 14/0021

03x.x- 1026

1503- 1506

Sources

32



Serial

No.

BASIC STORM DAT SSC REPORTS

Date Onset End

Max. Max. Average

Type Int. Kp Storm
Kp

Mar.

82 31 1512 01/15xx Sc m 5- 30

Apr.

83 01

02 20xx 03/12x.x g ms 60 4o

03

09 0900 09/21xx g ms 6+ 4+

84 I0 1948 12/OOxx g m 5+ 3o

II

12

85 13 1450 15/21xx Sc s 8- 4+
14

15

86

87

88

89

90

91

g2

93

94

TABLE V 1960-19

95

96

97

May
01

02

04

05

06

07

25

26

23xx 02/08xx g ms 6- 5-

1648 07/16xx g m 5+ 4-

0211 26/03xx Sc,g ms 6- 40

June

Ol

02

20

21

22

23

0800 Ol/20xx g ms 6- 40

0700 02/20xx g m 5- 5-

1617 23/03xx Sc ms 70 50

29

July

04

05

06

13

14

15

16

0010 29/22xx Sc,g ms 6+ 4-

1400 06/05_x Sc,g ms 6+ 40

1113 16/07xx Sc s 8+ 5+

1825 19/05xx Sc s 8- 6o

20 0248 21/09xx Sc ms 6- 40

21

26

27

28

1950 28/05xx Sc s 8+ 6-

Aug.

01

02

O3

O4

2300 04/21xx g ms 6+ 4-

Reference

22 44 23

39 53/68 2

44 65/75 16

1

3 3

3

2

19 33/36 18

3 5

2 2

52 68/71 18

54 68/70 17

46 56/66 9

58 -/76 19

ThreeHourGr._tervalKp

12345678

0+ i- I- io 2- 3+ 20 20

5- 4- 4o 3- 2o 2- 2+ 3- 24-

2- 3+ 4o 2+ 3o 2o 3+ 3o 23-

40 6o 5- 4o 2+ 3- 2+ 3- 29-

2- 2+ 3- 6+ 5- 30 3- 2+ 26-

4- 4- 3+ 4- 3+ 30 3+ 3- 2%

40 50 30 3+ 3+ 5+ 3+ 2- 29c

20 2- 3+ 20 3+ 3- 2+ 2- 19c

2- 3+ 2- I+ 4- 5+ 3- 2o 21-

3- 30 3- 4- 4+ 5+ 70 7+ 36(

8- 70 60 3+ 3+ 4+ 3+ 3- 38-

3+ 4- i+ 3+ 3+ 3o I- 3+ 22(

6- 5- 3- 30 lo 2- I- 1- 20(

0o 0+ Io lo 1- 2- 3o 4+ 12(

2+ 3- 4- 2+ 2+ 5+ 4- 4- 26(

3- 5o 5o 5- 5- 20 4- 4- 31_

4- 30 5- 4- 30 4- 2+ 3+ 27_

4- 6- 6- 4- 4+ 4- 4+ 20 33(

4- lo 2o I+ 2+ lo I- I+ 13_

30 30 30 5- 6- 5+ 3+ 30 31-

4- 2+ 4- 5- 5- 5- 50 Io 30-

2- 2+ 2+ 2- 0+ 2o 3+ 4o 18-

5o 5- 4+ 6- 6- 4+ 5o 70 42-

7o 6- 5- 5o 4o 5o 5+ 5o 42-

4- 2- Io l- 2- 3- 2o 2+ 16-

3+ 6+ 5- 3+ 3- 20 20 2-

2+ I+ 2- 2+ 30 3- 30 5+ 22-

60 6+ 4o 40 50 5- 3- 4o 37o

30 40 3- 2+ 20 5- 3- 2+ 24-

0+ Io 1- 6+ 8o 8+ 8- 6+ 39-

5- 30 7- 8+ 7+ 7- 6+ 40 470

30 5- 30 30 4+ 2+ 5- 5- 30-

6- 40 3- 2+ 3+ 3+ 4- 3- 28-

30 3- 2+ 4- 4+ 2+ 6+ 6+ 31¢

50 6+ 60 50 8- 70 6- 6+ 49c

60 5- I+ 0+ 2- Io Io I+ 17_

20 30 3+ 20 2- 30 40 5+

50 6- 6- 3- 3+ 4o 40 3-

40 4- 2- 20 2- Io 5+ 5+ 25-

40 4+ 8+ 8+ 6o 5+ 6+ 7+ 50c

40 3o 3+ 3+ 2o 4- 4o 2+ 26-

30 3+ I+ Io Io Io 2- 3- 15o

5+ 6+ 6- 4+ 40 40 3+ 30 36o

3- 4- 4- 3+ 3+ 3- 3+ 4- 26+

5- 4- 4- 3+ 30 3- 3- 2- 25+



53 (CONTINUED)

lstKPIntervalv_%_ Time where 3 Max. Range o1
_p_- Consecutive Kp<4- H Z Onset End Kp Obs. Starting Time Sources

Ap Date/Interval Date/Interval

6

17

14

27

24

18

26

I0

15

54

61

15

19

8

20

30

20

34

7

30

28

I0

58

58

9

16

45

16

102

98

25

23

19

35

23

114

18

8

42

la

18

01/1

02/3

03/I

09/4

13/5

14/4

D

01/4 8
12

34

02/4 13

03/5

09/6 105
9

178

13/7 51

15/7 13

95

22

334

50

02/1 02/3 14

04/8 07/7 18

8

22

Z5/l 26/2

0I/4 02/8

02/I 02/8

20/8 23/2 2O7

37

28

12

16

8O

29/1 29/6 30

65

04/8 06/3 30

13/3 16/3 194

64

43

!3

165

287

17/3 19/3

20/7 21/7 240 1500 880

37 148 101

13 I15 53

125 750 550

19 133 77

26/7 28/2 321 2085 1310

73 346 498

32 460 120

8 225 37

225 1680 870

25 148 47

02/I

155 39 1511 02/18xx

83 32 1511 Ol/15xx

83 59 20xx 03/12xx

112 28 20xx 03/14xx

450 530 09/0900 09/13_x

44 16 09/06xx 09/21x_

1520 550 10/1948 12/00xx

135 226 13/1450 16/06xx

185 48 13/1450 15/24xx

830 540 13/1451 15/21xx

202 70 13/1450 16/03xx

1710 1230 14/09xx 15/23xx

240 240 14/12xx 15/xxxx

99 25 23xx 02/08xx

120 104 17x_x 09/13xx

90 44 1700 07/16xx

82 21 2242 06/19xx

210 1520 980 25/0211 25/21xx

20 I00 84 24/23xx 26/04xx

4 86 24 25/0200 25/16xx

65 620 440 25/0200 25/16xx

11 108 36 25/02xx 26/03xx

120 1060 410 0800 01/23xx

205 1090 580 0700 02/20x.x

1412 980 20/2020 23/04_x

157 146 20/18xx 23/03xx

170 150 20/16xx 23/xxxx

160 50 20/10xx 23/03xx

178 63 20/18xx 23/03xx

960 800 21/0000 23/03xx

105 68 0010 29/12xx

640 450 0200 29/12xx

130 94 13xx 06/05_x

1370 1250 13/II13 14/07xx

305 243 12/II13 15/12xx

500 225 13/II14 14/xxxx

2fi0 34 13/1112 16/07xx

1840 1080 13/0950 15/07xx

13/1114 15/00xx

1630 940 14/08xx 16/20xx

348 2380 1250 17/18x.x 19/07xx

35 242 192 17/1826 19/06xx

32 295 175 17/1816 19/x_xx

15 130 42 17/1826 19/05xx

200 1320 990 17/1830 19/O5xx

19 152 73 17/1825 19/06xx

10 312 40 18/I123 19/01xx

Ho

Tu

Fr

Tu

7 Si

6 Tu

6 Co

6 Fr

5 Ho

7 Si

6 Tu

7 Co

Gr

6 Tu

Fr

Ho

Tu

Co

Fr

Ho

Si

Tu

Co

Co

Co

Fr

Gr

Ho

Tu

Si

Fr

Si

Fr

Co

Fr

Gr

Ho

Si

Tu

Co

Co

Fr

Gr

Ho

Si

Tu

Hu

1511 - 2324

0530 - 0900

!One Station

13/1450 - 14/09xx

1648 - 2242

24/23xx - 25/0211

20/1617 - 21/1149

0010 - 0300

13/0950 - 14/0940

17/1816 - 18/1125

17xx 22/O0xx

0249 21/10xx

0247 22/II_-x

1700 21/20xx

0248 21/Ogxx

1951 28/I0_

1950 28/12xx

1951 27/xxxx

1951 28/05xx

1951 28/05xx

1951 28/lOxx

Co

Fr

Ho

Si

Tu

Co

Fr

Gr

Ho

Si

Tu

0248 - 1934

02/7 175 1250 720 01/2300 04/21x_

32 187 89 01/23xx 04/09x.x

I0 122 40 01/2200 03/17xx

14 I07 14 01/23xx 02/12xx

19 175 70 02/00xx 03/xxxx

80 810 530 02/0400 03/14x_x

Co

Fr

Ho

Tu

Gr

Si

01/2300 - 02/0400

25

@



TABLE V 1960-19

BASIC STORM DATA

Average
Serial Max. Max. Storm

No. Date Onset End Type Int. Kp Kp

Aug.
98 29 1709 01/13xx $c m 5+ 4o

30

31

Sept,

01

99 12 04xx 12/09xx g m 50 5-

I00 13 1554 15/Olxx Sc ms 60 4-

_4
15

101 24 0545 25/16xx 8c,g ms 6o 5o

25

26

102 27 0342 27/19x_ Sc,g m 5- 4+

1847 01/23xx Sc s 9- 5+

103 30 2100 01/15xx Sc s 9-

Oct.

01

104 19 23xx 20/10xx g m 5+ 40

120

105 26 1941 27/24xx Sc m 5+ 4+

27

106 28 0810 29/13xx Sc s 9- 7-

29

Nov.

107 06 2318 O8/O8xx Sc ms 6+ 4+

O7

O8

108 17 1406 18/20xx Sc,g ms 6+ 5-

18

19

Dec.

10g 0! 0313 03/24xx g s B- 50

02

03

1962

Jan.

II0 10 0213 ll/09xx 8c ms 6+ 5-
11

111

112 11

113

Feb.

O4

05

15

16

17

0930 04/24xx Sc,g m 50 40

0958 12/10x.x Sc,g m 5+ 3+

1619 17/12xx Sc,g ms 6- 40

114 26 0834 27/21xx Sc,g m 5- 3+

27
Mar.

115 05 0645 06/21x_ Sc,g ms 6- 40

06

SSC REPORTS

Reference

22 44 23

31 44/47 14

1

22 33/37 3

2 2

2

34 48/52 I

45 19

1

46 61/65 8

5o -/69 18

15 20/24 9

ii 15/23 14

4O

3O

IO

16

14

Three Hour Gr. Interval Kp
1 2 3 4 5 6 7 8 £

2- 1- O+ 1+ 1+ 4- 50 5-

5- 4- 2+ 4+ 60 5+ 4- 5-

5- 5+ 5o 3- 3+ 4o 3+ 4-

4+ 5- 4+ 4+ 2+ 3+ 4+ 4+

2+ 4+ 5o 30 2+ lo lo 30

2- 20 1o 1- O+ 3- 3- 30

30 40 4- 4- 6o 2+ 3+ 4+

3- 1+ 2+ 2- 20 1- 0+ 1+

1+ 1+ 3- 5+ 6o 60 50 50

50 5+ 60 4o 4- 3+ 3- 30

3+ 30 2+ 2+ 3+ 4+ 3+ 4-

4- 5- 4- 5- 4+ 40 20 20

20 30 2- 2- 20 O+ 5- 80

9- 8+ 70 8- 5- 20 20 2+

20 2+ I+ I0 I- O+ I+ 2+

5+ 5- 4+ 2- O+ Io I- O+

3- 4- 5o 3+ 30 3+ 5+ 5+

4+ 5+ 4- 4+ 30 30 40 5-

2+ 2+ 5o 6+ 80 80 9- 7+

6- 5+ 60 4o 20 1+ 1- 2+

3- 4O S- 40 2- 1- 1- 20

3- 30 4+ 5o 4+ 5+ 6+ 50

6- 4+ 40 20 3+ 1- 3+ 30

2+ 2- lo 1- 4o 4+ 2+ 5-

50 40 6+ 6- 5o 5- 50 3+

4+ 3+ 3+ 2- 2+ 0+ 0+ 0+

O+ 2- 4+ 50 8- 60 5- 5o

5+ 5- 4o 6- 5+ 6+ 6+ 6+

7- 6- 6+ 50 50 30 4- 4+

4- 6+ 4+ 60 5+ 5+ 50 4+

4- 4- 30 20 20 2+ 2+ 2-

1+ 2- 2- 3+ 50 4+ 4- 4-

3- 30 O+ 1- 2- 2- 1+ 1+

20 1+ O+ 3- 3- 2- 40 4+

5+ 3- 30 3- 20 3- 40 4-

20 3+ 2- 20 to 4- 40 20

2+ 30 30 6- 50 5+ 50 50

40 3+ 4+ 30 I+ I+ 2+ 1+

30 I+ 1+ 2_ 3+ 5- 40 3+

30 3- 3- 4- 4o 3+ 30 l-

I+ I- 3- 3+ 5+ 3+ 30 2+

3- 5- 4+ 4+ 6- 40 40 2+



(CONTINUED)

Kp Interval Time where 3

1st Kp_>4- Consecutive Kp<4- D H Z Onset End

Ap Date/Interval Date/Interval

16

37

30

28

17

8

28

6

42

35

18

26

36

114

6

18

31

30

128

32

16

42

23

16

49

II

54

66

55

52

12

20

7

13

20

17

17

17

31

02/1

12/4

15/1

25/6 288

30

32

9

130

27/7 20

227

01/6 278 2080 1600

101 334 464

44 480 365

10 290 66

195 2860 910

31 238 68

20/1 20/4 17 71 34

26/7 29/5

26/7 29/5

3O

07/3 O8/4 359
26

13

36

90

17/5 19/2 31
6

150

14

01/3 04/1 428

50

56

I0

280

26

10/I II/3

04/5 05/1

11/7 12/2

15/6 17/4

26/6 28/8

05t5 05/6

06/2 06/8

29/6

12/2

14/2

24/4

26/6

30/7

29 123 88 29/17xx 01/23xx

11 118 45 29/1700 01/13xx

15 102 48 29/16xx 02/12xx

250 1620 1030 30/0900 02/18xx

I00 II00 770 30/0900 Ol/12xx

12/04xx 12/09_¢

20 135 48 1556 15/01x.x

1880 1060 24/0830 25/19_¢

139 82 24/09:o¢ 27/14xx

180 110 24/09xx 27/xxxx

llO 45 24/1000 23/16xx

1270 730 24/0900 27/14xx

132 31 24/I0_ 25/16x_¢

1620 950 27/0646 27/19_oc

Max. Range of

Kp Obs. Starting Time

5 Fr 24/1700 - 30/09xx

5 Ho

5 Tu

7 Co

8 Sl

He One station

5 Fr

7 Co

6 Fr

Gr

5 Ho

g Sl

6 Tu

7 Co

2108 01/15xx 7 Co

2109 01/23xx 8 Fr

1850 01/xx_cx Gr

2109 01/14xx 7 Ho

2109 Ol/14xx 9 Si

2109 01/17_¢ 8 Tu

23x.x 20/10xx 5 Fr

139 900 340 26/1940 28/05xx

32 92 68 26/1940 27/24xx

8 102 30 26/1940 28/01xx

19 87 28 26/1241 28/00xx

726 2540 1920 28/0810 29/13:¢:¢

56 399 670 28/O810 29/13xx

85 330 490 28/0810 29/xxxx

14 213 36 28/0610 29/13xx

510 2450 1590 28/0810 2g/07xx

365 88 28/0809 2g/15x,x

1820 I000 06/2321 08/17xx

118 102 06/2318 08/OSxx

116 31 06/23x_¢ 08/08x.x

130 100 07/xxxx OS/xxxx

660 580 07/0500 OS/08xx

103 68 14xx 19/I0_¢

90 28 1407 19/14xx

660 540 1300 19/14x.x

100 32 14x_¢ 19/08xx

2280 1200 0630 02/06xx

208 144 07x.x 03/23x_¢

205 200 06xx O3/xxxx

196 27 0300 03/ISxx

2100 070 970 03/14xx

214 57 06x.x 04/03x_¢

492 3160 1310

30 136 82

27 165 105

8 96 24

160 1910 950

17 136 32

180 1130 650

4 88 22

10 122 22

129

7

11

130

7

14

366

135

5

10

233

6

65

16

16

35

0212 ll/22xx

0213 ll/09xx

0213 lO/x.xxx

0213 ll/llx.x

0350 ll/04xx

0213 ll/09xx

llxx 05/04xx

0900 05/04xx

0931 05/04xx

68 36 19xx 12/05x_

76 21 1000 12/10xx

104 36 0958 12/llxx

109 74 15/16xx 17/llxx

107 20 15[1600 17/12xx

105 26 15/16xx 17/xxxz

1960 1350 16/0803 17/21xx

I100 670 16/0900 16/21xx

94 23 0800 27/23xx

103 31 1234 27/18r.x

1490 960 05/0715 07/01xx

68 30 05/1200 06/21x.x

690 470 05/0626 06/15xj¢

79 27 05/06xx 06/17xx

63 29 06/03xx 06/23xx

780 530 06/0400 06/22xx

6 Co

5 Fr

4 Ho

6 Tu

9 Co

9 Fr

Gr

7 Ho

g Si

7 Tu

7 Co

5 Fr

5 Tu

Or

7 Si

6 Fr

5 Ho

7 Si

6 Tu

8 Co

7 Fr

Gr

6 Ho

9 Si

7 Tu

9 Co

6 Fr

Gr

5 Ho

8 Si

6 Tu

6 Co

4 Ho

5 Tu

5 Fr

5 Ho

4 Tu

5 Fr

5 Ho

5 Tu

7 Co

8 Si

5 Ho

5 Tu

7 Co

4 Ho

6 St

5 Tu

5 Fr

8 Si

24/02x:¢ - 24/lOxx

27/0342 - 27/0646

1847 - 2109

One Station

26/1241 - 26/1941

06/2318 - 07/0500

1300 - 14xx

0300- 1305

0212 - 0350

0930 - llxx

0958 - 19xx

15/1600- 17/0803

0834 - 1234

05/0645 - 06/0600

Sources

25
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BASICSTORM DATA

Average
Serial Max. Max. Storm

No. Date Oaset End Type Int. Kp Kp

Apr.

116 06 0400

07

O8

09

09/02xx g ms 6+ 4+

117 10 02re ll/18xx g m 50 40

11

118 20 2356 23/12xx SC m 50 4-

21

22

23

May

119 05 1837 07/02xx Sc,g m 50 3+

06

07

120 31 0552 21/24xx g m 50 40

June

121 09 OOxx lO/15xx g m 5- 4-

10

July

122 26 0222 28/18xx Sc,g ms 6+ 40

27

28

123 31 1531 Sc ms 60

Aug.
01

02

124 07 1157 09/13xx Sc,g m 5o
08

09

40

125 15 04x.x 19/12xx g m 50 3+
16

17

18

19

126 30 2340 31/14xx Sc m 5+ 4+

31

127

128

129

Sept.

02

03

O4

11

12

1"3

25

26

28

29

30

05xx 04/23xx g ms 6+ 4+

1949 13/21xx g ms 7+ 40

2047 20/15x.x Sc,g ms 60 40

18xx 26/21xx g ms 6- 4-

1256 Sc m 5+

130

131

TABLE V 1960-196: i

1
i

SSC REPORTS i

Reference Three Hour Gr. Interval Kp

22 44 23 1 2 3 4 5 6 7 8 E Kp

11

51 10

3 7

2 8

14 II

7 10

2 5

3 6

6 5

5 15

8 12

2- 40 4- 5- 30 3- 5- 5+ 30-

5+ 6- 50 6- 6- 5+ 5+ 50 430

5- 40 30 3- 4- 6+ 40 4- 320

40 1+ 30 2- 30 3- 2- 20 19+

2+ 4- 20 4+ 50 5- 50 5- 32-

5- 4+ 3+ 4- 4- 4- 20 3- 280

3- 3- I+ I- I- 30 2- 40 17-

3+ 20 3- 3- io 50 40 4+ 250

4+ 50 4+ 40 4- 5- 3+ 4- 330

3+ 4- 30 30 3- 2+ Io Io 200

00 0o I- 0+ 0+ I- I+ 30 6+

2- 20 I+ 3+ 4* 50 5- 4+ 27-

3+ 2+ I+ I+ 2- I- I+ 20 14o

O+ 20 3+ 5- 50 4- 3- 40 26-

3- 40 3+ 4- 4- 3- 40 5- 29-

5- 4- 3+ 40 30 2- 20 lo 23+

3- 6+ 6- 6- 50 3+ 4+ 4+ 37+

50 4- 3+ 2- 40 5+ 3- 40 31-

4- 4- 40 3- 30 4- _+ 3- 26-

1- 1- I+ i+ I- 20 4+ 4+ 15+

50 5+ 5- 60 4- 30 30 40 35-

30 30 io 2+ 2+ 2+ 2+ 20 19-

40 30 2+ 2+ 30 4- 5- 4+ 27+

5o 4o 5o 4+ 4o 4o 3o 4+ 33+

5- 3+ 4o 3+ 30 2+ 3- 3o 26+

3- 5- 50 34 2o 3- 3- 40 27o

50 3+ 40 Io i+ 2- 4- 5- 25-

4+ 3+ 3o 3o 3+ 4- 4- 5o 29+

3+ 4+ 5- 3- 3+ 4- 2+ 3+ 28-

4+ 4+ 3+ 3+ 3- 2+ 20 2+ 25-

2+ 3o 3- 2- 4- 3- 4- 20 22-

5- 5- 5+ 4- 3+ I+ 3- 20 28-

3+ 2+ 5- 40 40 50 5- 40 320

30 5- 5- 5- 6- 40 4+ 3+ 34+

40 5+ 4- 5+ 4o 4o 6- 6+ 38+

5- 6- 4+ 5- 40 50 4- 30 350

2+ I+ 2÷ 4- I- I- 2- 3- 15+

3- 3o 7+ 5o 4- 5- 7- 6- 39-

40 3+ 4- 3- 30 4+ 50 20 280

2- I- io Io io Io I+ 3- I0+

30 4+ 6- 40 3+ 4+ 6o 5- 35+

5- 3+ 2+ 4- 2+ I- Io l° 19-

O+ 1- i- 2- 2- 2+ 2+ 30

5+ 6- 3+ 20 3+ 5+ 4o 2+

3- i+ I- Io 2+ 3- 2- 3+ 16-

20 3+ 30 3+ 2+ 2+ 3+ 5+ 25_

40 4+ 30 3- 3- 20 2- I+ 22-

5.V-



3 (CONTINUED)

Kp Interval Time where 3

1st Kp -->4- Consecutive Kp< 4-

Ap Date/Interval Date/Interval D H Z Onset End

27

58

32

12

06/2 09/2

30 10/2 11/7
22

I0 20/8 21/I

20 21/6 23/3

30

12

4 05/5 07/I
23

7

22 31/4 01/I

22 09/2 10/5
17

46 26/2 29/2
28

18

17 31/7 02/1

07/6 09/4

38

I0

2-

32

19

22 15/2 18/4

21 16/7 17/2

24

21

17

13 30/7 31/5
25

29 01/3 04/8

34

47

36

16 12/3 13/8
58

23

5

39

13

7

32

19/2 20/5

26/I 26/8

29/8 30/39

19

14

Max. Range of

Kp Ohs. Starting Time

28 141 76 06/04xx 09/03xx 5 Fr

33 165 120 06/04xx 10/xxxx - Gr

II 94 38 06/0400 09/03xx 5 Ho

125 800 570 06/0500 08/20xx 8 Si

16 112 41 06/04xx 09/02xx 6 Tu

130 1090 620 02xx 12/05xx 6 Co

21 III 68 08xx 12/04xx 5 Fr

6 56 26 0800 12/04xx 4 Ho

60 320 340 0850 ll/18xx 6 Si

13 86 32 08xx 12/03xx 5 Tu

188 1140 710 20/2356 23/21xx 6 Co

9 114 38 20/2355 22/18xx 4 Ho

15 118 44 20/2356 23/21xx 5 Tu

28 I01 49 21/15x_ 23/17_x 5 Fr

9 114 27 05/1800 07/04xx 4 Ho

359 1420 880 06/10xx 07/06xx 7 Co

57 480 490 06/I000 07/04xx 6 Si

7 119 34 06/18xx 07/06xx 4 Tu

125 950 680 04xx 01/17xx 6 Co

II 57 32 0500 01/12x_ 4 Ho

67 580 570 0630 31/18xx 7 Si

II 97 32 04xx 01/15xx 4 Tu

66 700 410 01xx lO/22xx 5 Co

8 69 24 0055 10/16xx 5 Ho

II 97 32 00xx 10/16xx 4 Tu

30 142 64 25/22xx 25/09xx 6 Fr

7 175 30 25/20xx 27/18_( 7 Ho

15 127 34 25/20xx 28/08xx 6 Tu

213 1280 870 26/0100 29/06Xx 7 Co

85 790 660 26/03xx 29/14xx 7 Si

233 2150 950 1547 02/06xx 7 Co

30 105 71 15xx 02/06x.x 6 Fr

8 115 39 15xx 01/18xx 5 Ho

130 1125 890 20xx 01/16xx 8 Si

23 88 35 19xx 01/15xx 6 Tu

180 1050 850 00xx 10/20xx 6 Co

30 98 64 14xx 10/llxx 5 Fr

6 67 19 16xx 08/20xx 8 Ho

30 g8 64 14xx 10/llxx 5 Tu

107 1130 420 15/04xx 15/12xx 6 Co

3 63 15 15/04xx 15/12xx 5 Ho

65 230 380 15/04xx 19/19x_ 6 Si

230 1440 590 30/2348 31/18x.x

23 77 39 30/2338 31/14xx

5 93 16 30/2336 31/13xx

80 485 540 31/00xx 31/15xx

6 111 44 30/2335 04/18xx

236 2290 1030 01/01xx 05/02xx

28 II0 84 01/06xx 04/24xx

80 810 755 02/03xx 04/19xx

7 CO ,
5 Fr

5 Ho

7 Si

6 Tu

8 Co

6 Fr

8 Si

7 Fr

6 Ho

7 Co

Gr

7 Si

6 Tu

5 Fr

5 Ho

7 Co

Gr

7 Si

5 Tu

5 Fr

6 Ro

6 Tu

7 Si

43 140 163 ll/20xx 14/09xx

U 118 59 ll/19xx 13/12xx

192 1360 990 12/0121 14/01xx

29 165 70 12/06xx -

185 690 620 12/06xx 14/10xx

19 140 35 12/05xx 14/09xx

27 94 56 18/21xx 20/04xx

6 I13 43 18/20xx 20/06xx

125 1210 Ill0 19/0031 20/22xx

31 ll5 100 19/05xx -

70 510 460 19/05xx 20/13.x.x

12 99 41 19/00xx 20/15xx

14 123 27 25/18xx 26/09xx

5 127 31 25/18xx 26/24xx

II 137 27 25/18xx 26/18xx

38 510 315 26/00xx 26_ 20xx

06/04xx- 04/0500

02xx- II00

20/2355 - 21/1615

05/1800 - 06/18xx

04xx- 0630

00xx - 01xx

25/20xx- 26/0535

15xx - 20xx

00xx- 16xx

15/04xx - 16/19xx

30/2335 - 31/00xx

01/01x_ - 02/03xx

ll/19xx - 12/06xx

18/20xx - 19/05xx

25/18x_ - 26/02x_

Sources



TABLE V 1960-I

Serial

No.

132

133

134

135

136

137

138

139

140

141

142

143

Date Onset End

Oct.

01

01

07

08

09

10

II

14

16

19

20

22

23

24

25

26

27

28

INov.
00

07

15

16

21

22

23

3O

Dec.

17

18

19

20

21

BASIC STORM DATA SSC REPORTS

Mix. Max. Average
Storm

Type Int. Kp Kp

0000 02/20xx g ms 6- 40

2020 11/24xx Sc n_ 6+ 40

Reference

22 44 23

51 17

3 5

9 5

3

0000 14/24xx g m 5- 40

lOxx 16/16xx g ms 6- 40

0713 19/23x-x g m 50 4+

1217 28/12xx Sc m 5+ 40

0907 27/18xx g m 5+ 4+

02xx 07/15xx g m 5o 3+

0530 16/17xx g ms 6- 4-

1354 23/17xx Sc,g m 50 40

0100 30/16xx g m 5+ 5-

1649 21/21_ Sc,g ms 7- 4+

144 26 0809 27/02xx g m 5- 3+

1963

Jan.

145 12 2220 20/01xx Sc,g m 5+ 3+
13

14

15

16

17

18

19

20

146 30 0023 31/2lxx Sc,g ms 6- 5-

31

Feb.

147 09 1944 14/lOxx Sc,g ms 6- 40
10

It

12

13

14

Mar.

148 07 2152 ll/21xx g ms 6+ 40

O8

09

10

11

149 i31 2115 01/15x_x Sc m 5- 30

! Apr.

01

4

12

8 9

2

11 10

27

2 3

21

8¢ 1!

2 4

12

Three Hour Gr. Interval Kp

I 2 3 4 5 6 7 8

3+ 4+ 50 50 5+ 5- 6- 5-

4+ 4- 5- 4- 4- 4+ 3- 1+

2+ 3+ I+ 20 I- I+ 3+ 4+

6+ 4- 3+ 4+ 3+ 5- 40 4o

6- 4+ 5- 4- 4+ 4o 30 4-

4- 3+ 3- 3+ 5- 4- 4+ 3-

4- 50 4+ 3+ 4- 30 4- 3_-

40 4+ 5- 5- 40 30 5- 4-

3- 20 20 6_ 4o 20 4- 30

0+ 0o 50 50 5- 50 4- 4-

20 20 2- 1o 3- 3- 30 4-

2+ 4- 30 4- 4+ 3+ 3+ 5-

5o 40 30 4- 3+ 4- 30 3÷

30 4- 3- 30 40 50 5- 5-

4- 4+ 4+ 40 4+ 5- 5- 50

4- 4- 5- 4+ 4+ 4÷ 5+ 40

4- 40 50 30 50 5- 3- 3+

3+ 4+ 3÷ 30 30 3- 3+ 30

30 4+ 30 20 3- 4- 5- 50

4+ 4- 1- 4- 3+ 1- 1+ 3-

1o 30 4- 40 6- 3- 4+ 4+

6- 40 4- 4- 4- 40 3+ 3-

2+ 2+ 5- 30 3÷ 4- 3+ 4-

4+ 5- 50 5- 40 4+ 40 50

4+ 3+ 3+ 4O 3+ 30 3- 3+

50 5+ 5- 5- 40 20 20 4-

3- 2- 3- 3- 2* 60 50 7-

6+ 5o 30 3÷ 5- 5- 5o 50

5* 5- 5÷ 5- 40 5- 50 4+

4- 50 40 40 40 5- 5- 50

40 4- 4- 30 4- 4- 4+ 3+

2- I+ 2+ 3+ 5- 4- 3- 4-

20 Io I+ Io 2- I+ 2- 3-

O+ 2- 1- 1- O+ l- 2- 30

5- 5+ 40 5- 3+ 4- 3- 4-

3+ 4- 40 5o 40 5- 50 3+

4- 50 5+ 40 3+ 2+ 30 2+

40 20 4- 30 4+ 4+ 4* 40

30 40 5- 2+ 2+ 40 30 3-

3- 3- 2+ 3- 2+ 3- 3- 5-

3+ 3- 4- 4- 40 40 2+ 3+

2+ 1- 3- 2+ 20 1- to lo

3+ 40 40 4+ 4+ 3+ 4+ 5o

5+ 6- 5+ 5- 5+ 5- 40 2-

Oo Oo Oo O+ l- 1o 2+ 5c

6- 50 6- 4+ 5o 3+ 4+ 50

3+ 40 3+ 30 3_- 4- 40 4-

4+ 4+ 5- 30 2o 2+ 30 3+

4- 4- 4+ 3* 4- 5- 50 3C

3+ 3+ 5+ 3o 3- 3- 3- 2c

l- 20 O+ Oo Oo O+ 2+ 5(

40 3+ 5- 5* 4+ 40 4+ 3 _

30 4+ 3+ 30 30 3- 2+ 4

30 40 4_ 40 50 6+ 60 5

5- 4- 2+ 3- 3- 3+ 4* 3

0o 1- Io Io Io 0_ I- 2

3+ 5- 4- 20 20 I+ 0_ (



63 (CONTINUED)

9- 12

4- 35

3+ 32

8+ 22

Oo 25

30 30

!7+

9-

;9-

:9o

;1-

;50

14+

I1+

16o

Kp Interval Time where 3

1st Kp _>4- Consecutive Kp < 4- Max.

Ap Date/Interval Date/Interval D H Z Onset End Kp Obs.

43 01/2 02/7

23

2O

29

11

22

23

27

34

33

29

18

07/8 lo/2

14/1 15/1

16/4 16/8

19/3 20/1

22/2 23/7

24/2 27/7

:8+ 24 06/2 06/3

:0+ 15 06/6 07/5

:9- 26 15/3 16/7

,1- 27

19

35

20

32

36

44

42

35

22

17

6

5

29

31

26

24

19

15

19

6

29

43

8

45

21

21

27

19

21/3 23/5

30/1 01/1

17/6 21/8

6+

6o

7+

9o

320

330

29o

30-

260

23-

270

13-

33-

37-

9+

38+

28_

270

31,*

25o

26/5 27/1

13/1 15/5

16/1 17/7

30/2 31/8

09/8 12/4

11- 9 07/8 09/3

33_ 31

260 18

38- 48 09/8 11/3

27- 20

70 4 01/2 01/4

17+ 12

211 1410 1050

23 117 98

85 580 595

12 132 21

130 1320 650

29 100 70

6 100 27

65 365 460

11 145 32

9 87 21

25 145 45

80 615 435

5 40 27

40 480 255

0541 02/22xx

0100 02/18xx

04xx 02/20xx

OOxx 02/21xx

2026 lO/05xx

2027 ll/15xx

2026 09/20xx

2026 12/13xx

2026 12/03xx

OOx.x 15/12xx

0000 14/24xx

10xx '16/16xx

06xx 19/23xx

07xx 19/23xx

40 215 90 22/1219 27/16x.x

197 1320 620 24/0907 26/05:o[

60 440 430 24/10xx 27/18xx

11 90 32 24/15xx 28/15xx

252

7

80

14

198

4

70

12

22

289

36

42

7

90

21

106

63 20 02xx 07/15xx

1630 1040 0530 17/06xx

71 26 05x_ 16/17xx

840 590 llx:x 16/18xx

118 33 05xx 17/06xx

1470 890 06xx 23/16xx

105 11 00xx 22/17xx

485 390 OSxx 23/17xx

82 22 OOx_ 25/15xx

110 45 0100 30/15xx

1400 800 0825 18104XX

140 90 09XX 21/23XX

135 130 16XX 21/XXXX

156 17 16XX 18/06XX

540 495 08xx 22/Olxx

154 29 15Xx 22/15xx

1055 600 07xx 27/02xx

165

26

65

17

1945 750 22xx 17/OOxx

I00 40 23x.x 17/20xx

515 610 23xx 20/Olxx

123 22 21x.x 18/OOxx

445

8

I00

185

5

75

13

2775 1350 OOLX 31/24XX

132 30 OOx.x 31/18xx

630 650 04xx 31/21xx

1270 900 2100 14/02x_

145 31 18x.x lO/15x.x

730 555 2102 14/21xx

149 20 18xx 14/15x.x

220

25

6

60

14

8

1500 800 19_x 12/18xx

115 40 21xx ll/05xx

91 30 18xx 08/16xx

330 450 17xx 12/20xx

110 35 18xx 12/15xx

65 18 2116 01/15x.x

7 Co

5 Fr

7 Si

5 Tu

6 Co

5 Fr

5 Ho

6 Si

6 Tu

5 Tu

5 Wl

7 Si

4 Ho

7 Si

Wi

Co

Si

Tu

Tu

Co

Ho

SI

Tu

Co

Ho

Sl

Tu

Fr

Co

Fr

Gr

HO

St

Tu

Co

Co

Fr

Si

TU

Co

Ho

SI

Co

Ho

$1

TU

C(_

Fr

Ho

st

Tu

Tu

Range of

Starting Time

0000 - 0541

06xx- 0800

22/1217 - 24/lOxx

02xx- 1700

0033 - 1102

OOxx- 1354

08xx- 1649

07xx- 0810

21xx- 23x.x

OOxx- 04xx

18x:x - 2102

17xx- 2152

One Station

Sources

5.V-8



BASIC STORM DATA

Serial Max. Max.

No. Date ! Onset End Type Int. Kp

Apr.

149 01

150 04

O5

O6

O7

0546 07/19Xx Sc,g ms 6- 4-

151 30 1522 04/12xx Sc ms 6+ 4-

May

01

O2

03

O4

152 27 2028 29/10_x SC ms 6- 3+

38

29

June

153 06 1511 07/14xx Sc.g ms 7o 5o

07

0

154 25

26

July

155 05

06

156 21

23

24

158 30

31

Aug.

01

02

159 18

160 19

2O

21

Sept.
161 13

14

16

17

18

162 19

163 21

23

0109 26/10xx sc,g ms 6- 40

22xx 05/15xx g ms 6- 4+

0600 21/21xx g m 5+ 40

I_}00 24/19xx g m 5+ 4+

03xx 02/12xx g m 5o 3+

0816 18/17xx sc,g ms 6+ 5-

1449 21/12Xx sc,g ms 70 50

1846 18/04xx sc,g ms 70 5-

0534 19/18xx sc m 5- 4o

1413 23/14x_¢ sc s 9- 6o

164 24 1812 30/03xx sc,_ ms 7+ 4+

25

26

165 27 1942 30/14xx sc ms 6+ 40

28

29

30

Oct.

166 11 05xx 14/22xx _ ms 0- 40

12

13

14

15

16

167 24 0019 25/03xx sc,K ms 7+ 5o

25

168 29 1359 30/12xx sc s 80 50

30

Average

Storm

Kp

TABLE V 1960-19¢

SSC REPORTS

Reference Three Hour Gr. Interval Kp

22 44 23 l 2 3 4 5 6 7 8 _ Kp

30 12

39 13

ii 2

5 9

i0

43

33

3

19

6

14

3+ 5- 4- 20 20 I+ 0+ 0o 17+

I- 2- 2+ 3+ 4- 40 4+ 4+ 24+

5+ 6- 4o 3+ 4- 4o 4o 3o 33o

3- 3o 5- 4- 3+ 3- 3o 3+ 26+

3- 3- 4- 4- 3o 3o Io 3o 23-

io I- I- 2- 2- 5- 6+ 4+ 21o

60 50 5- 5- 3+ 40 20 4- 33+

40 4- 4- 4+ 3+ 4+ 3- 40 300

4- 2_ 3- 2+ 3- 3+ 3- 4- 23+

4- 3+ 40 4+ 3- 3+ 2+ 30 27-

1+ Io I- Io 2o 2+ 3- 3- 14-

4- 4o 40 4- 2o 2o 2- 2o 23o

5- 6- 4- 2- 2+ Io 3o Io 230

0o I- 0+ Io 1+ 2+ 5- 6- 16o

7o 6- 5- 3+ 4- 4- 3+ 40 35+

30 40 4+ 3- 2+ 2+ 40 5+ 280

6- 5- 5o 3+ 2+ 2o 2+ 3- 28o

3+ 4+ 4o 20 20 2- 4- 4- 25-

3o 6- 5- 3- 2o 2+ 2+ I+ 24o

I+ 2+ 3+ 4+ 5+ 5+ 4- 2o 28-

2+ 3- 3+ 3- 4+ 3+ 4- 5+ 28-

50 5+ 4- 40 40 4- 3+ 3+ 32+

30 4+ 50 3- 50 3- 4+ 4- 31-

4o 3+ 3- 2+ 4- 3- 2+ 5- 26-

4- 40 2+ 3- 30 3+ 3+ 30 25+

20 4+ 40 3- 2- 2- 30 3- 220

20 30 40 4- 6+ 3+ 2+ 3+ 28o

3- 2o 2- l- 2o 4- 5+ 60 24o

70 7- 60 40 50 40 30 4- 39+

5- 4- 50 50 30 3+ 30 30+

2- i- Io 0+ I- 1o 3- 44 12+

40 5+ 70 7- 6. 7- 6- 5! 470

4- 4+ 40 4+ 5- 50 4+ 5+ 36-

3+ 5- 4o 5- 5- 4o 5- 5- 35-

5- 4+ 6- 6+ 40 40 50 3- 37-

3+ 2o 2o 3o 3+ 4+ 2- 3o 23-

4- 40 4+ 5- 5- 4- 3+ 20 30+

3- 4- 2- 2o 5+ 7o 6+ 4o 33-

4+ 8+ 8- 5- 40 5- 7+ 9- 50-

9- 80 4+ 4+ 3+ 3+ 30 2- 37-

0o 2o 2o 2o 2o 3o 4- 6o 21-

7+ 6+ 5- 5o 4o 6o 4o 3- 40o

2+ 5+ 4o 3+ 4- 5- 3+ 4o 31-

40 3+ 2+ 3o 30 30 6+ 60 31o

60 6- 5- 3o 5o 5o 5+ 4+ 39o

3+ 30 30 4- 3+ 3- 40 4- 27-

40 3- 30 3o 3- I+ Io 2- 19+

I+ 2+ 4- 5- 4_ 4- 3- 4+ 270

4+ 40 4o 4- 5+ 5+ 6 40 36+

3- 4+ 4- 3- 3+ 4- 4o 5o 29+

5- 4. 5- 4_ 4+ 4+ 40 3- 33+

3+ 4- 3o 30 3o 2- 30 4- 24+

4o 3+ 3+ 3- 3- 4- 3+ I+ 24+

5+ 6_ 6, 7, 4o 4o 4- 4+ 41+

5+ 3+ 3- 2- 2- I+ 2+ 3- 21o

3+ 3_ 2+ 2- 4o 7o 8- 80 37-

8- 5- 4,, 3,* 1+ 1+ 2o 1o 25o

5

46

5.V-



3 (CONTINUED)

12

19

32

19

15

Kp Interval Time where 3
1st Kp >--4- Consecutive Kp<4-

Date/Interval Date/Interval

35

24

14

19

7

16

21

16

43

04/5 05/7

04/5 05/7

23 30/6 03/2

28/1 28/5

29/i 29/4

06/7 08/1

25/2 25/4

25/7 26/4

18 05/7 06/4

20

26 21/4 21/8

22 23/5 24/7

30

28 30/2 31/2

18 31/5 01/2

17

15

26

24

58

27

8

82

38

33

43

15

44

L26

78

18

60

27

34

48

19

12

18/3 18/6

19/6 21/5

13/8 17/8

19/1 19/7

21/5 23/5

24/7 7/2

27/7 29/1

22 11/3 15/3

39

24

31

16

16

63 24/1 25/2

16

74 29/5 30/4

35

Max.

D H Z Onset End Kp Obs.

! 113 1070 440 13x_ 07/19xx

23 I00 45 06xx 09/lOxx

B 86 31 0545 05/09xx

77 190 387 0545 07/19xx

15 113 31 0545 07/15_x

6 Co

5 Fr

5 Ho

6 Si

5 Tu

166 1120 690 13Y_x 04/17xx

24 150 45 1523 04/09xx

I0 130 41 1522 01/18xx

11 152 42 1523 06/15_

24 60 30 2027 29/10xx

15 69 38 2027 30/12xx

215 1195 845 18xx 09/14xx

40 165 85 17xx 07/23Y_x

12 185 37 15xx O7/14xx

115 870 685 17xx 07/lOxx

21 183 74 1414 08/12_

59 295 405 01xx 26/10xx

4 96 30 22xx 06/15_x

130 1190 880 04xx _4/23xx

58 1075 780 05xx 25/10xx

20 145 75 1200 24/19xx

74 260 460 03xx 02/12xx

367 1920 1060 18/04xx 23/21xx

42 320 520 18/04xx 18/23_x

35 II0 165 19/15xx 21/10xx

ii 132 38 19/15xx 21/12xx

156 980 760 19/15xx 23/IVx.x

19 132 56 19/14xx 21/12xx

352 1930 1350 19xx 19/23xx

2_ !60 150 I_30 iB/O3xx

12 173 48 19xx 17/20xx

17 136 46 18xx 18/04xx

4 42 I0

38g 2050 2060

ll0 368 490

16 378 73

305 1390 1030

39 377 if0

303 1740 1080

35 138 100

7 138 29

82 925 625

15 137 37

20 150 70

8 92 33

14 102 28

263 1560 990

85 410 520

0543 19/18xx

1413 23/22xx

1414 23/22xx

1413 23/22x_

1414 23/22x_

1414 23/23xx

18xx 30/03_x

21xx 25/24x.x

21xx 27/Olxx

18xx 29/24xx

18xx 25/24xx

1942 29/05xx

1942 30/14xx

1942 29/14xx

07xx 16/22xx

05xx 14/22xx

33 160 170

210 1450 835

30 170 230

8 201 33

130 1170 600

11 225 53

0030 25/08xx

00xx 25/08xx

1359 30,04xx

13xx 30/12xx

13xx 3O/12xx

1400 30 12xx

8 Co

5 Fr

6 Ho

6 Tu

5 Fr

5 Tu

6 Co

6 Fr

6 Ho

7 Si

6 Tu

5 Si

5 Pm

7 Co

8 Si

5 Wi

7 Si

7 Co

7 Si

6 Fr

5 Ho

B Si

6 Tu

8 Co

6 Fr

7 Ho

5 Tu

5 Ho

7 Co

9 Fr

8 Ho

9 Si

8 Tu

7 Co

6 Fr

6 Ho

7 Si

6 Tu

5 Fr

5 Ho

6 Tu

7 Co

6 Si

6 Fr

8 Si

6 Fr

6 Ho

8 Si

7 Tu

Range of

Starting Time

0545 - 13xx

13xx- 1523

1414 - 2133

04xx- 0600

18/04xx - 18/0816

19/14xx - 19/15xx

18xx- 19xx

0534 - 0543

21/1413 - 22/1601

1812 - 21xx

05xx- 07xx

O0xx- 0150

13xx- 1400

Sources

@



TABLE V 1960-19,

Serial

No,

BASIC STORM DATA SSC REPORTS

Average
Ma_. Max. Storm

Date Onset End

Nov.

169 06

07

O8

09

10

11

170 17

171 24

25

Dee.

172 Ol

173 02

O3

O4

05

O6

O7

Type Int. Kp Kp

0924 ll/12xx sc,g ms 60 40

0903 17/21xx sc m 5- 40

0320 25/16xx g m 5o 30

2226 06/1SEx sc rrm 6- 4-

2116 07/19z_ sc ms 6- 4o

Reference

22 44 23

2 5

38 12

4

17 !

17 9

Three Hour Gr. Interval Kp

1 2 3 4 5 6 7 8 Z Kp

2- I+ 2+ 20 3+ 3- 30 40 20_

3+ 5- 4- 5o 40 5- 60 5- 36(

5+ 6- 60 4+ 4+ 5- 4+ 40 39-

4+ 4- 4+ 3+ 4+ 4+ 50 50 34-

5o 4+ 3+ 4o 3* 5- 4- 40 32-

4- 4- 3+ 30 2- 2+ 4- 3- 24(

0+ O+ io 3+ 4+ 5- 40 2- 20.

lo 30 2+ 30 3÷ 4- 40 50 25

5- 40 3+ 3- 3- 2+ 1o O+ 21

1+ 1- 1o 1- 1- 2+ lo 2+ 1(_

20 3- 2+ 1+ 3+ 3+ 3- 30 21

4- 4+ 6- 4+ 5- 40 4+ 5- 36

3+ 4+ 40 3- 4- 4- 4- 50 30

5- 40 30 3+ 4+ 40 5- 40 32

4- 40 4- 3- 4+ 40 4- 4- 30

3+ 30 30 30 4- 30 3- 20 24

TABLE V-A MAJOR GE4

NO 3 hrs with Kp =

Mo. Day Onset 1st 3 hr No 3 hrs 7- 70 7* 8- 80 8+ 9- 9o Consecutive 3 hr-Kp's, No Kp < 5- At

sc Kp > 5_ Intervals 8 1 2 3 4 5 6

1960

Mar. 31 2 20

Apr. 03 02/2313 1 4

30 30/0132 1 11

May 06 6 5

08 08/0421 2 7

29 28/2029 1 l

July 15 14/1702 4 9

Aug. 15 16/1409 5 8

Sept. 04 04/0230 2 18

1 2 1 2 2 2 4

1 1 1

3 1 1

1 1

2 1 0 1 1

1

1 1 1 1 1

2 2

3 1 3 1

1 1

5- 50 8- 7- 80

7- 7+ 70 6-

7- 7- 6- 6- 9- 90

5+

6+ 7- 7+ 80 8+

8-

50 5+ 7+

6+ 70

5- 7- 60 7- 60

Oct. 05 8 18

25 24/1452 3 12

Nov. 12 12/1349 5 15

15 15/1304 5 10

30 30/1909 8 9

1961

Apr. 14 13/1450 6 6

July 13 13/II15 4 6

14 3 5

17 17/1825 7 12

27 26/1950 7 6

Sept. 30 30/1847 7 7

Oct. 28 28/0810 3 9

Dec. 01 4 7

1 2 2 3 2 2 1

I t 1

1 1 2 1 3 2

l 2

1 1

2 1 1

1 1 1

1 1

1 1

1 2

1 1 l 1

1 2 1

1

6+ 60 80 7+ 8o 80 8+

6- 6- 6- 8-

50 6o

6o 60

61 6+ 80 7- 5o 5+ 60

5+

6+ 80 8+

7- 8* 7÷ 7-

8+ 8+ 60 5+

1962

Sept. 12 3 2 l 7_ 50

1963

Sept. 22 8* 8- 5-2 3

6 5

24 8 5

Oct. 25 24/0019 2 4

29 6 5

1 1

1 1 2

1

1

2 l

60 7+ 6+ 5- 5o

5_ 6+ 6+ 7_

5-

7o 8 -

.



3 (CONTINUED)

Kp Interval Time where 3

1st Kp 4- Consecutive Kp <4-
Ap Date/Interval Date/Interval

12 06/8 11/3

39

48

33

29

16

16 17/5 17/8

20 24/6 25/3

16

5 03/1 07/1

12

36

25

28

23

15

D H Z Onset End

193 1820 820 06/08xx 11/13xx

80 310 420 06/08xx 11/12xx

28 120 80 07/04xx 11/11xx

7 65 26 07/04xx ll/12xx

13 144 34 07/04xx ll/12xx

94 660 340 09xx 18/00xx

104 1140 530 06xx 25[18xx

10 95 36 01/2225 06/15xx

25 80 50 02/2117 07/17xx

60 300 405 02/21xx 06/19xx

Max. Range of

Kp Obs. Starting Time

7 Co 06/08xx - 07/04xx

6 Si

6 Fr

5 Ho

6 Tu

6 Co

6 Co 0120 - 06xx

5 Tu 01/2225 - 02/21xx

5 Fr

5 Si

Sources

MAGNETIC STORMS 1960-1963

Storm No.
Lst One Kp > 7+ Ap

8 1 2 3 4 5 6 7 8 1 2 3 4 5 Table V

8+ 9- 9- 70 80 8+ 9- 9- 7+ 70 60 60 6+ 5+

70 7- 6+ 6-

7+ 6- 60

7-

80 8+ 7- 6- 50

60 8- 8- 70 S_

80 7+ 8- 8- 8- 5o 6- 60 5+ 5+ 50 5-

9- 9o 9- 8- 8- 7+ 70 6- 6o 5+

5+ 7- 60 60 6- 6- 5-

80 9- 9- 90 9o 9- 8+ 80 6+ 7+ 5- 30

8- 8+ 8+ 60 5+ 6- 5-

8o

7+ 8- 70 60

6+ 5-

6+ 50 6+ 60 50 8- 70 6- 6+ 60 5-

7+

80 9- 8+ 7o 8- 5-

5o 6_ 80 80 9- 7+ 6- 5+ 60

5o 8- 60 5- 5o 5+ 5-

9- 9- 8o

8- 5-

129 241 62 14

68 16

174 49 23

60 55 25

128 26

54 30

93 77 36

52 106 41

95 118 28 45

34 203 186 33 51

76 63 52

67 280 49 56

69 94 57

17 93 60

54 61 85

102 98 93

98 93

36 93 18 94

114 96

36 114 103

128 32 106

54 66 109

58 128

126 163

126 78 163

18 60 164

63 167

74 35 168



Vl. CATALOGUE OF SOLAR.TERRESTRIAL

EFFECTS DURING 1960 - 1963

Vl



TABLE VI. CATALOGUE OF SOLAR-TERRESTRIAL EFFECTS

DURING 1960-1963

This table will include short wave radio fadeouts of importance 3

or greater that lasted for 30 minutes or more, as well as S.W.F.'s that

occur at the times of the major flares catalogued in Table I. All polar

cap absorptions reported in the literature; geomagnetic storms with a

maximum Kp > 5; Forbush decreases, and solar flare effects reported in
reference 22.

The column headings together with any necessary description or
definitions follow:

Column i Date.

Column 2 Ma_or Flare Serial Number from Table 5.1.

Column 3 Event Serial Number from Table 5.Vlll. Data for this

column were not available in time for inclusion.

FLARE DATA (Columns 4 through 8)

A few minor or sub flares are given when a clear association with

an SWF or other terrestrial effect has been made in the literature.

Column 4 Flare Besinnin_ Time.

Column 5 Flare End.

Colu_m 6

Column 7

Column 8

Tir_e of Maximum Intensity.

Heliogranhic Position of the Flare.

Flare Importance.

Column 9 Onset.

Column iO Yr_portance. SWF's are civen an :Lmportance ratin< on a

scale from i- to j°+, based on the _mplitude of the fade_

duration of the event, and confidence in the reaiJ_y of d_
event.

c). V!-i



Column ii Type (S, SL, or G_ the following classifications are
used:

S - SWF (S) - sudden drop out and gradual recovery

Slow S - SWF (SL) - drop out takes 5 to 15 minutes and

gradual recovery

G - SWF (G) Gradual disturbance fade irregular in either

the drop out or recovery stage

Column 12 Duration in Minutes.

Column 13 Wide Spread Index. The degree of confidence in identifying

the event by individual stations is combined into an index

of certainty that the event is geographically wide spread,

ranging from 1 (possible - single station reporting) to 5

(definite - many stations reporting).

SOLAR FLARE EFFECT

Preliminary reports of solar flare effects, sometimes referred to

as magnetic crotchets, have been published in the Journal of Geophysical

Research, reference 22. Final data normally published in the IAGA bulletins,

series No. 12, were not available in time for inclusion in the catalogue.

Column 14 Besinnin5 Time.

Column 15 Number of Observatories Reporting the Effect.

POLAR-CAPABSORPTION (Columns 16 through 21)

Column 16 Onset Time.

Column 17 Rise Time in Hours from Reference i,

Column 18 Duration in Hours.

Column I_

Column 20

Absorption in db on the 30 Mc/s Riometer.

Probable Flare - day/beg, if a polar-cap absorption-flare,

association is given in the literature.

Column 21 The Sources Checked during the preparation of this eat

have been listed.

GEOY_GIfETIC STORMS (Colu_ms oo l,hrouch ./:)

The geomagnetic storms listed im this portion of the c at_.lo!_ue are

limited to those with a maxi_m_m Kp > 5, and a few minor storms Jf one or

5 .Vl-iJ



more investigators associated it with a major flare, or it waspreceded
by a PCAand/or followed by a Forbushdecrease.

Column 22 Onset Time.

Column 23 End Time.

Column 24 Type.

Column 2_ Maximum Intensity - The symbols m (moderate K_ as great

as 5) ms (moderately severe Kp = 6 or 7) and s (severe Kp
= 8 or 9) have been used.

Column 26

Column 27

Maximum Kp.

Number of Magnetic Observatories Reportin@ the Storm as
an sc in reference 22.

Column 28

Column 2_

Column 30

_Kp. This is the sum of the 8 three-hour Greenwich

day Kp's.

A p from reference 4.

Probable Flare (day/begirming) - An entry in this col'_n Js

based on one or more flare-storm correlations in one cr

more of the references listed in coltumu 31.

Column 31 Sources of :flare associations or other data.

FO_C3USH DE_qEASE (Coltmuns 32 through 35)

The data for the Forbush decreases were obtained from unpublished

data kindly supplied by Dr. H. Carmichael, Chalk River Nuclear Laboratory,

Atomic Energ_y of Canada Limited (reference 34). The cosmic ray indices

pressure corrected hourly totals are published in reference 7. Three out-

standing Forbush decreases (4-2-60, 11-12-60 and 7-13-61) are discussed,

along with several others that occurred during 19_7-1_59, _n _.= .........

Column 32 Onset Time. The start of the Forbush decrease to the

nearest tenth day is from reference 24.

Column 33 Magnitude of the Decrease in Percent.

is taken from reference 24.

This information

Column 34 Probable _lare (_:I/_our)

Column 35 Sources.

5 .Vl-iii



Date

1960

Jan.

O5

O7

08

10

II

13

15

18

18

20

Feb.

0I

O3

O4

O5
06

13

16

18

19

20

22

26

Mar.

14

15

27

39

3O

31

Apr.
01

03

03

O4

05

06

07

09

10

16

23

27

28

29

30

May
O4

O5

O6

O8

O9

II

12

13

15

16

22

23

26

27

28

29

June

01

03

04

08

12

10

20

25

FLARE

Flare

Serial Event Beg. End Max. Position

No. UT UT UT

1

2

3

4

5

9

10

11

1504 155......_51528 NO8 W78

18_ 2080 1841 N27 WI3

2040 2355 2126 N22 E03

1336 1455 $20 W68

No Flare Reported

081__55 9_ 0820 S14 W36

130_6 1423 1316 $15 W49

0306 032__5 S17 W73

No Flare Reported

No Flare Reported

1352 1520 1400 N08 E41

0634 0923 0740 N20 W51

0640 122..O0 0710 NI3 E30

145___5 2030 1540 NI2 El3

12

13

0843 1355 0859 NI2 Wll

0834 0920 0846 NI2 W25

NO Flare Reported

084__6 1124 0904 N12 W52

0215 0530 0245 NI2 W62

1130 1157 1133 Nil W08

1044 1106 1054 NI0 E59

Imp. Onset

UT

15

16

0130

0107

0145 0137 S05 E34

0908 0210 NI4 W21

'0359

0554

17

18

19

20

1000 1105 NI3 W90

1404 2020 1448 SO9 E07

2034 2126 2057 NI4 W23

0704 1021 0734 SII E52

1914 1942 N23 W55

1342 1611 - N30 W58

0519 0735 0532 N29 W67

No Flare Reported

1350 1530 1429 N15 El9

0818 1107 0928 N14 W15 2+

1414 1540 1429 NI5 W26 I+

0824 1600 0900 N29 E46 3+

0732 0855 0746 N32 W37 2_

No Flare Reported
1330 1354 1336 S13 WSl 1+

0126 0205 - S13 W59 2

1131 1530 1215 N21 E06 3

3 1505

2

3 2100

3 1340

2+ 0825

3 1309

1 0303

0103

0218

3 1358

3 0638

3 0652

3+ 1520

3 0850

2+ 0842

0520

2 0854

3 0140

2 1134

2 1050

3 0120

3 0205

3 1015

3+ 1427
2-

3* 0700

1

2 1348

3+ 0512

0312
2+

0914

0837

0740

0453

1335

0128

1203



TABLE Vl 1960-1963 (CONTINUED)

POLAR CAP ABSORPTION GEOMAGNETIC STORM

Duration Ab6, db Probable Max. MaX. Ohs.

rime Hrs. 30 Mc/S Flare Reference Onset End Type Int. Kp Report _ Kp Ap

Riom

89 2.7 B

72 2.5 03/0037 M

JC

2.0 03/0037 K

JC

48 26/0525 M

2,0 26/0525 K

73 21.2 12/1315 B,K,M

79 20 B

84 > 20 15/0207 M

72 > 22 15/0207 K

51 3 B

24 5 20/1955 M

5.VI-2

1960

June

26/2016 27/llxx sc,g ms 7-

27/0145 23/21xx sc ms 7-

29/1939 30/06_¢ sc,g _ 70

30/1720 30/22xx sc,g ms 60

2 27+ 22

55 420 65

52 320 36

22 380 55

July

14/0447 17/10xx sc s 8+

19/0400 20/02x:¢ g ms 60

20/21xx 21/06x_¢ g m 5+

29/0000 31/24xx sc,g ms 6-

3O 33+ 40

32- 35

300 26

320 29

Aug.

08/0339 09/12XX sc,g m 50

16/1409 18/12xx sc s 8-

19/1616 22/06xx sc ms 60

29/0022 30/02xx sc ms 70

2 230 16

57 30+ 52

52 250 21

55 37+ 45

Sept.
02/I158 03/09xx sc,g ms 7- 38 230

04/0230 06/09x_¢ sc s 80 41 48+

05/0307 06/09xx sc s 8o 1 52+

07/1100 08/20xa¢ g ms 6- 300 27

24/0000 24/20xx g m 50

26/1930 27/llxx sc m 5-

2_./0836 02/23xx sc,g ms 60

Oct.

04/1427 09/24xx sc,g s 9o

00/0237 I0/05_¢ sc,g s 9o

29+ 27

2 17-

7 200 14

8 28+ 36

18 63- 203

24/1452 31/22xx sc s 8- 54 20o 21

Nov.

03/2228 05/09xx sc,g ms 6- 2

10/0718 - sc m 5- 21

11/0034 ll/22x.x sc,g In 5- 21

12/1325 sc s 9o 8

!5/1304 16/17xx sc s 8+ 42

21/0631 22/13xx sc,g ms 60 32

25+ 18

12- 6

250 18

33+

42+ 69

36+ 45



TABLE VI CATALOGUE OF SOLAR-TERRESTRIAL EFFECTS DURII_

SHORT-WAVE RADIO FADEOUT

Imp. Type Duration W.S.

Min. Index

1 SL 30 5

2- SL 24 5

1+ SL 45 4

2 S 17 5

1 SL 31 5

3 SL 97 1

3+ S 111 5

3* SL 110 5

3- S 42 5

1- SL 19 1

3+ S 121 5

3 SL 160 5

3 S 57 5

2 S 20 4

3 S 60 5

2* S 30 5

3+ SL 157 5

2 S 20 5

I _ S 20 5

3, SI, I00 5

2+ SL ii0 5

3 S 35 5

3 SL 151 5

2 SL 98 1

3 SL 224 5

3* S 221 5

3 S 208 5

2 S 46 5

3 HI 75 5

2 S1 52 5

3* S 169 1

2 S 15 5

I + S 28 5

2 SL _;7 1

OLAR FLARE EFFECT

Beg No.Obs.

UT Reported

1431 I

1259 8

1312 3

1354 2

0917 2

1507 1

0836 3

0851 1

1132 Ii

1050 4

1013 2

1513 1

1930 3

0518 6

0840 1

0830 I

1332 5

0128 5

POLAR CAP ABSORPTION

Ab.q. db

Onset Rise Duration 30 Mc/s Probable Referenc(

Time Hrs. Riom Flare

1960

Jail.

13/2000

Mar.

29/0800 50 73 2.6 1

31,,0300 24 7.0 30j1455 25, 43

31/0730 14 7.0 18

Apr.

01/0935 86 3.0 01/0843 .., 25, 4:

01/i000 6 73 3.6 I

05/0700 16 55 3,1 i

05/0800 40 3.0 05_0215 18, 25. 4

Apr.

28/0200 24 3.0 28/0130 25, 43

28/0230 12 30 2.5 1

28/0320 26 3.0 28/0130 18

29/0500 27 36 11.2 1

29/0600 114 14.0 29/0107 18. 25, 4

30/xx_ 14 29/0107

May

04/ 1030 2 8 3.4 04, 1000

04/1040 49 5.0 04j 1000

06/1620 103 15.0 06i1404

06/1800 34 48 8.7

06/1830 96 15.0 06/1404

13,0620 65 4.5 13/0519

13/0730 8 36 3.6

.hme

03_ 2000

18. 25. '

I

5.Vl-1



1960 - 196_

GEOMAGNETIC STORM

Onset End Type Max, Max. Obs. _ Kp Ap Probable Reference

Int. Kp Report Flare

1960

Jan.

05/0201 06/04xx sc m 5- 41 29+ 24

10/0718 11/18xx sc,g nm 6- 44 35+ 43 08/1800 32

13/1850 15/17xx • sC ms 6+ 62 18o i0 11/2040 13, 37, 32

18/0645 18/15xx sc,g ms 6- 6 27- 33 15/1336 37

19/2208 22/14xx sc,g ms 60 22 16o 8

20/0357 22/14xx sc,g ms 60 2 25- 17

Feb.

05/06xx 06/17xx g rn 50 24- 19

13/1930 14/23xx sc.g m 5+ 2 15o 11

16/0847 21/21xx sc,g ms 6- 4 29+ 27

19/1600 20/07xx g m 5o 27o 31

26/'1043 27/23xx sc,g m 5- 36 Ii+ 6

Mar.

14/1502 18/14xx sc,g ms 7- 6 15- 8

15/1225 17/22xx sc,g ms 7- 5 22+ 21

31/0955 02/14xx se,g s 9- 8 52+ 129

Apr.

01/0307 sc s 9- 2 65+ 241

02/2313 05/09xx sc ms 7+ 53 40- 62

05/1300 05/21y-x sc ms 60 37 31o 34

07/1511 08/14xx sC m 5+ 30 25+ 22

10/0126 13/09xx sc ,g ms 7- 40 32- 33

16/1200 18/12x_ g ms 6- 31. 29

23/2100 26/llxx g ms 7- 19o 15

27_ 2020 29/20xx sc ms 70 54 254 31

30/0132 01/14xx sc s

May

05/2000 07/24xx sc,g ms

06/1650 08/01xx sc,g nm

08/0421 09/12xx sc s

11/0435 12,15xx sc ms

291 0640 37. 13

30/1455 25

01,0843 13,25, 37.

04/0846 25.32

05/0215 25

08/1130 32

09/1044 33

25, 32

9o 42 57+ 174 28. 0130 37

290107 13, 25, 3Z

7+ 18+ 10

7+ 14 38+ 60 04/1000 13, 25

06/1404

6+ 52 530 128 06_2034 13, 25, 37

32

7- 42 35- 42 09/0704 13. 32

161 1350 17/14xx sc,g nm 6+ 31- 42 13, 0519 25, 37

15 1350 32

23,1400 2505xx g ms 6- 25- 26

28,2029 30 17xx sc s 8- 56 200 18 26/0818 13

27,1414 32

June

04,0248 06 14xx sc.g ms 6+ 44 400 52 01,0624 13, 37

25/1230 26,11xx g m 5+ 390 26

FORBUSH DECREASE

Onset Mag, Probable Reference

Dec. % Flare

1960

Jan.

13.9 5.1 34,7

Mar.

31.5 l0 30/1455 34,7

Apr.

02/'2030 5.5 01/0843 24

28.2 4.1 34,7

30.6 6.5 29/0107 34,7

May

08.2 11.3 34,7

16/xxxx 3

23.0 3.6

29.0 4.8

June

03.9 4.5

34,7

34,7

34,7

S,



Date

1960
June

25

26

27

28

29

30

July
11

12

14

19

20

29

Aug.

05

O8

II

14

16

18

19

21

27

29

30

Sept.
O2

O3

O4

05

07

14

10

18

21

24

26

29

Oct.

04

06

II

15

17

22

23

24

29

Nov,

O3

O6

10

II

13

Flare Beg. End

Serial Event UT UT
No.

25

28

27

28

29

30

31

34

42

43

44

FLARE SHORT-WAVE RADIO FADEOUT SOLAR FLARE EFFECT

Onset
Onset

Imp. UT

Max.

UT Position

2030 2140 2046 NI9 WO4

0429 0525 0436 N20 WO8

1326 1525 1403 N19 WI3

2358 2457 2415 808 E34

2140 2345 2156 N21 W27

1815 1952 1848 N09 E67

No Flare Reported
2028 2115 2039 NI5 W30 2+

2328 2410 2354 NI3 W31 I

No Flare Reported

1916 2055 1929 N22 E28

0511 0655 0525 N22 W06

1242 1414 1310 NI9 E34

1127 1250 1144 SII E29

0653 0730 0657 S10 E06

1546 1630 1558 N27 W04

084...__4 0936 0864 S04 W52

0918 1100 0934 NI8 WI6

0231 0348 0247 NI8 W25

0525 0906 0725 N18 W23

2223 2506 2307 N20 W31

0037 0154 0108 N18 E88

No Flare Reported

No Flare Reported

_ 1721 $22 E63

1815 1910 1829 522 E43

0830 0850 0834 N22 E57

0625 0616 0539 822 W64

0517 0756 0559 S16 W36

1035 1154 1047 S18 W40
1109 1138 1117 NI5 W66

No Flare Reported

No Flare Reported
1236 1343 NI9 WIT

1531 1545 NI8 W32

1026 1331 1030 N22 E20

1752 2030 1841 N13 E07

1009 1400 1023 N28 E29

030_..._5 0428 0304 N29 El2

1011 1058 1014 N29 El7

131..__55 1922 1330 N27 WO4

Imp Type

Duration W.S.
Min. Index

2- S 30 5

1+ S 56 5

2- S 38 5

2- S 67 1

2+ SL 138 5

1- SL 22 4

2- SL 40 5

I+ S 37 5

I S 21 5

3+ S 21 I

2 S 65 5

3 S 45 5

3- s 53 5

I SL 23 5

3+ SL 172 5

2 S 65 I

2- S 43 5

2 SL 66 1

1+ S 83 5

2+ S 50 5

3+ SL 126 5

3 SL 97 5

3 SL 130 5

3 S I01 5

I+ S 26 5

2 S 9 3

3+ SL 121 I

3 S 63 5

3 G 145 5

3 G 205 5

3 G 126 5

I S 17 3

3 G 50 5

Beg. No.Obs.

UT Reported

0430 3

1358 2

1838 1

0939 6

2033 1

1926 1

0517 7

1308 13

1144 3

1547 2

0944 I

0239 4

1826

0831

0521

1112

1114

1024

1017

1325

0246 0520 0304 N27 W21

020"/ 042"/ 0221 N26 W35

1741 183....._8 1747 NI8 W33 2

1955 2032 2020 N25 w90 3

3 2040

3 0432

2+ 1402

3 2403

3 2141

2+ [1823
11855

2033

2345

1043

3+ 1925

3 0515

2+ 1307

2 1143
2

2 1538

1+

3 0843

1 0240

3 0540
0707

3 2300

3 0045

0003

1620

1 1708

I+ 1824

2 0835

2* 0520

2 0525

I.

2+ II00

1715

1428

2+ 1307
2

3 1029

3 1708

3+ 1022

2+ 0311

1.

3. 1326

2+ 0300

3+ 0217

2023

I G 67 I

2 S 90 4

3+ S 185 5

3+ S 154 5

3 SL 120 5

3* S 253 5

3- SL 82 5

0221

1960

Sept.
03/0600

03/0800

03/1100

03/1430

26/1200

26/1328

26/2300

Nov.

12/14OO

t5/043C

15/050_

15/070C

21/0200

21/0500

©



Probable

Flare Reference

28/1131 H,S

28/3039 o

27/2140 H,S,O

26/1815 0

12/2028 O

12/2328 O

14/0511
14/1242 s

o

18/0653 0

27/0844 O

M,O

02/2223 13,32

03/0037 35,37

22/1336 32
23/1531

10/1009 13

11/0305 25,37

II/I011 32

14/0246

15/0207 13,32,37
28,37

19/1741 32

20/1955 25

4

FORBUSH DECREASE

Mag. Probable

Onset Oec. _o Flare Reference

1960

June
27.2 6.0 34,7

July
14.9 7.0 34,7

Aug.
14.7 3.2 34,7

29.1 4 34,7

Oct,
08.2 7.1 34,7

Nov.
12/1930 10/1009 24,16

Nov.
13/1035 14 12/1315 32,34,39

13/1330 12.0 14/0246 31,34

24.2 4.5
34,7



Date

1960
Nov.

24

20

30

Dec.

05

07

14

15

18

24

25

26

27

1801

Jan.

05

0V

08

18

19

Feb.

O3

04

06

13

16

17

27

Mar.

O5

09

13

19

28

27

Apr.
02

O9

I0

13

14

26

29

May
0!

O4

25

June

01

02

II

2O

21

26

29

July
O4

II

12

13

14

15

17

18

20

21

24

Flare

Serial

No.

49

54

56

Event

FLARE

Beg. End Max.
UT UT UT

0206 0227

1825 2350 1838

0902 0957

020_6 022...._0 0208

No Flare Reported

I009 1150

_646 1945

No Flare Reported

161_ 1724 1626

2145 2340 2213

150___22 1620 1521

No Flare Rep_rted

1615 2040 1659
-- -- I1710

1300 1025

1433 1920 1558

0920 1250 1005

1524 1726 1545

1722 2220 1822



FORBUSHDECREASE
Onset Mag. Probable Reference

Dec. % Flare

1961

Sept.

30,9 6.3 26/2202 12,34,7

Oct.

23.7 2.5 34,7

Dec.

1.8 5 34,7

1962

Jan.
10.3 3 34,7

Feb,
04.3 4 34,7

23.1 2.6 34,7

36.9 2 34,7

Apr.

21.2 3.2 34,7

25.9 1.6 34,7

1963

Apr.

30.9 2.2 34,7



TABLE VI 1960 - 1963 (CONTINUED)

SHORT-WAVE RADIO FADEOUT SOLAR FLARE EFFECT POLAR CAP ABSORPTION

Onset Durati(m W.S. Beg. No.Obs. Rise Duratio. Abs. db Probable
Imp. UT Imp Type Mill. Index UT Reported Onset Time Hrs. 30 Mc/S Flare Reference

Riom.

10 E08 1

3_

17 E40 1÷

19 W42 2

1

W56 3

2_

3 El5 3.

3

3+

7 W90 2

3

3*

3

1830 3 S 1O0 5

0207 1 S 23 5

1650 3 SL 113 5

1623 2 S 47

2ZOb 1_ SL 40

1503 2_ S 57 5

1648 3_ S 245 5

1023 3 S 97 5

1512 3 S 113 5

0731 1 SL 29 5

1OO0 3 S 113 5

1158 3- SL 137 5

1550 3÷ S 370 5

1702 2+ SL 73 5

0455 2_ SL 85 1

1755 2+ SL 95 5

0207 4

1506 5

1022 3

1040 1

1642 1
1756 1

1036 4

!646 3

1501 2

1436 5

1021 14

0715 1

0945 1

1552 7

July

12/000

12/1300

13/0700

15/1545

18/1130

21,0300

24 1.5 11/1615 25

23 72 17 1

60 20 12/0950 25

72 3 15/1433 28

8 55 8.7 18/0920 1,25

24 5 20/'1524 25
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TABLEV11960-1963(CONTINUED)

POLAR CAP ABSORPTION GEOMAGNETIC STORM

Abe db

Rise Duration 30 Mc/S probable Reference Omset End Type Max. Max. ObS. _ Kp Ap Probable Reference

Time Hrs. Riom Flare Kp Report Flare

17 79 2.g 1

8 25

1.8 28/2202 25

1961

Aug.

01/2300 04/21xx g ms 6+

29/1709 01/13xx sc,g m 5+

15o 8

19- 16

Sept.
12/04xx 12/09xx g m 5o -

13/1654 IS/01xx sc,g ms 60 22

24/0546 25/18xx sc,g ms 60 2

27/0342 2V/19xx sc,g m 5-

30/1847 01/23xx sc s 91 34

Oct.

19/23xx 20/10xx g m 5+ -

26/1641 27/24xx sc rn 6+ 46

26/0610 29/13)5( sc s 9- 50

Nov.

06/2318 08/08xx sc,g ms 6+ 15 21o

17/1406 18/20xx sc,g nm 6+ II 21o

Dec.

01/0313 03/24xx sc,g s 6- 4 35-

32o 17

14o 8

33-

30-

23+

11+ 6

32- 31

480 128

1962

Jan.

01/0213 11/09xx sc ms 6+

Feb,

04/0930 04/24xx sc m 6o

II/0958 12/10xx sc,g m 5+

15/1619 17/12xx sc,g ms 6-

36/0634 27/21xx sc,g m 5-

Mar.

05/0645 06/21xx sc,g mS 6- 220

42

26

36 28/2202 24

16

16

54

40 40+ 52

30 25- 20

I0 10- 13

3 20- 12

6 23+ 17

Apr.
06/0400 09/02x.x g ms 6+ 30- 27

10/02xx ll/18xx g m 50 32- 30

20/2356 23/12xx sc m 50 51 17- I0

m 5o 3 6+ 4

m 50 2 26- 22

May

05/1837 07/02x-x sc,g

31/0552 31/24xx g

1963

Jan.

12/2220 20/01xx sc,g m 6+ 6 90

30/0023 31/21xx sc,g ms 6- 2 33-

Feb.

09/1944 14/01_ sc,g ms 6- 6 g+

Mar.

0712152 tll21xx g ms 6+ II-

31/2116 01/15xx sc m 5- 21 7o

Apr.

0410546 07/lgx.x sc,g ms 6- 28 24+

30/1522 04/12x.x sc ms 6+ 39 21o

5

29

8

9

4

19

23
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GEOMAGNETIC STORM FORBUSR DECREASE

Max. Max. Obs. Probable Mag. Probable
_nset End Type Int. Kp Report _Kp Ap Flare Reference Omset Dec. % Flare Reference

169or.

. /1232 26/15xx sc,g m 5+ 7 22+ 16

:0/1909 02/24xx sc s 6o 49 21- 17

lec.

7/1804 08/llxx sc ms 6- 42 270 25

i4/0913 16/12y-x sc,g ms 60 3 12- 6

_/1413 16/14xx sc,g ms 60 5 36- 43

_/0514 18/21y-x sc,g m 50 7 30+ 26

i5/2002 28/16y-x sc,g nm 6+ 27 16o 9

f7/0510 28/20xx ms 6+ 3 38+ 50_c,g

"961

[?/2049 09/24x.x sc

18/1617 09/24xx sc

18/0200 2O/21xx sc,g

_9/1250 20/22xx sc,g

{
'_eb.

h/o_o8 05/18_ sc

4,/1331 05/12xx sc6/0106 13/18xx sc

/0253 13/18xx sc

/0026 - sc

/0043 16/19xx sc

/0600 18/22xx g

06/15 
g

_/1327 10/15x.x sc

/2316 16/14x.x sc,g

/1026 20/02xx sc,g

_/1503 28/10xx sc

t.pr.

2/20xx 03/12xx g

9/0900 09/21xx g

0/1948 12/00xx g

5/1450 15/21xx sc

L

, ,/23:_ 02,/0 B.-'_ g
1/1648 O7/16xx g

_/0211 26/03xx sc.g

aim

i/0800 01/20xx g

_/07OO O2/2Oxx g

1/1617 23/03xx sc,g

/O01O 29/22xx sc,g

ply

/1400 06/05xx sc.g

/1113 16/07xx sc

'[/1825 19/05xx sc

i 0248 211 09xx sc

/1950 28/05xx sc

m 50 7 16- 8

m 50 26 290 22

ms 60 2 24+ 17

ms 6o 2 27+ 26

nm 70 40 18+ 13

ms 70 39 30- 43

m 50 33 28- 23

m 50 39 26+ 23

m 5+ 2 30- 27

m 5+ 44 30- 27

ms 7- 28- 29

ms 7- 16+ 14

ms 70 53 21+ 13

m 5+ - 18+ 38

ms 60 2 34+ 38

nm 60 49 240 22

ms 60 23+ 14

ms 6+ 26- 24

m 5+ - 27- 18

s 8- 44 21- 15

m 5+ 3 12o 8

ms 6- 330 34

ms 6- 31o 30

m 5- - 30- 28

ms 70 19 18- I0

n_ 6+ 3 260 25

ms 6+ 2 22- 16

29/0208 32

05/1825 13,32

24/0920 32

s 8+ 52 39- 102 11/1615 13,25

12/0950 13,25

s 8- 54 31o 36 15/1433 13,25

ms 6- 46 24+ 19 18/0920 25

s 8* 58 25- 23

1960

Dec.

25.9

1961

Feb.

03.4

6 34.7

4 34,7

16.6 2.9 34.7

Apr.

14.4

July
13.5

5.6 34,7

12 11/1615 34,24

26.9 6 34,7



Flare

Date Serial Event

No.

1961

Aug.
01

13

29

Sept.
02

10

12

13
16 68

24

27

28 69

30

Oct.

19

26

28

29

Nov.

O3

08

06

II

17

Dec.

01

27

1962

Jan.

10

Feb.

O4

11

15

23

26

Mar.

05

06

13 71

Apr.
06

I0

18 73

20

21

22 74

28

27 73

May

05

31

1963

Jan.

12

30

Feb.

09

Mar.

07

l0

15

31

Apr.

O4

18

3O

FLARE SHORT-WAVE RADIO FADEOUT

Beg, End Max. Position Imp. Onset Imp. Type Duration W.S.
UT UT UT UT Min. Index

0329 0410 0344 N07 E41

032___1 0352 0327 N10 E27

No Flare Reported

1+

2

1057 1258 III0 NI8 E77 3+

2202 2530 2223 NI3 E29 3

NO Flare Reported
1311 1350 1318 N09 W25 I

No Flare Reported

No Flare Reported

1444 1640 1446 NI0 E66 2+

1734 2129 1806 N09 E05 3

1430 1710 1450 N08 W48 3

134_ 1440 1413 N08 E58 3

0346 I S 13 4

1942 3 SL 101 5

1102 2 S 50 4

2218 2 S 62 5

1339 3+ S 109 5

0327 3- SL 81 I

1327 3 S 71 3

1448 3 S 94

1752 3 G 108

1446 3 S 134

1413 I+ S 20

No Flare Reported

I034 1230 1125 SII W06 2

1613 1713 1619 SI0 W09 2

1615 3 S 50

1124 2 S 16

1615 3 S 50

SOLAR FLARE EFFECT

Beg No. Obs.
UT RepOrted

0343 3

0320 3

II01 3

0802 10

5 1448 3

5

5

5

5 1127 II

5 1613 I

1961

Sept.

10/21

10/2_



Date

1963

May
03

23

27

June

06

25

July
O5

21

23

3O

Aug.
18

19

Sept.
13

Sept.
16

19

2O

21

22

24

26

27

29

Oct.

11

22

24

28

29

30

Nov.

06

17

24

Dec.

01

02

Flare

Serial

No.
Event Beg. End

UT UT

122____9 1305

No Flare Reported

0015 0219

2008 2210

1200 1410

No Flare Reported

2314 2601

0638 0944

V/-6"



TABLE VI 1960-1963 (CONTINUED)

Position

N05 W65

NI5 E75

NI0 E60

NI0 E50

NI0 W09

NI4 W78

IMP.

SHORT-WAVE RADIO FADEOUT

Onset Imp. Type Duration W.S.

UT Min, Index

2 S 24 51 1235

0409

2 0015

2+ 2015

2 1303

1440

2 2351

3 0709

1336

0140

3 SL 71

3+ S 180

2+ S 55

2 S 22

3 G 125

3 S 34

3+ SL 102

3 SL I16 5

3 SL 140 5

SOLAR FLARE EFFECT

Beg. No, Obs.

UT Reported

1234 7

1304 6

2359 2

1335 4

Onset

1963

Sept.

21/0000

POLAR CAP ABSORPTION

Abs. db

Rise Duration 30 Mc/s Probable

Time Hrs. Hiom Flare

15 54 3.1

26/0730 8 89 4.6

5.VI-5
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Onset End Type

1963

May

27/2028 29/10xx sc

June

06/1511 07/14xx sc,g

25/0109 26/lOxx sc,g

July

05/22x.x 06/15xx g

21/0600 21/21xx g

23/1200 24/19_ g

30/03_ 02/12xx g

Aug.

18/0614 18/IVxx sc,g

19/1449 21/12xx sc,g

Sept.

13/1846 18/O4xx sc,g

19/0534 19/18xx sc

21/1413 23/14xx sc

24/1812 30/03xx sc,g

27/1942 30/14xx sc

Oct.

ll/05xx 14/22_ g

24/0019 30/12xx sc,g

29/1369 30/12xx sc

Nov.

06/0924 ll/12xx sc,g

17/0903 17/21xx sc

24/0320 25/16xx g

Dec.

01/2226 O6/15xx sc

02/2116 07/19xx sc

GEOMAGNETIC STORM

Max. Max. Obs. X Kp

Kp Report

ms 6- ii 14- 7

mS 70 3 16o 16

ms 6- 2 280 23

ms 6- 25- 18

m 5+ 28- 26

m 5+ 28- 22

m 5o 31- 28

ms 6+ 4 280 26

ms 70 5 240 24

ms 70 3 12+ 8

m 5- I0 30+ 26

s 9- 41 33- 44

ms 7+ 21- 18

ms 6+ 33 31o 34

ms 6- 270 22

ms 7+ 3 41+ 63

s 80 46 37- 74

ms 60 2 20+ 12

m 5- 38 20- 16

m 50 25+ 20

ms 6- 17 i0o 5

ms 6- 17 21- 12

Ap Probable
Flare

Reference

FORBUSH DECREASE

Onset Mag. Probable
Dec. _o Flare

1963

May

03,0 3,5

Sept.
17.0 3.0

22.0 3.2

22.8 7

28.2 2

Oct.

29.8 5.6

Nov.

17.3 2.5

*Considerably doubtful event

**Slightly doubtful event

Reference

34',7

34",7

34,7

34",7

34"*,7

34,7

34**,7
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TABLE VII. CATALOGUE OF BALLOON FLIGHTS ASSOCIATED

WITH _JOR SOLAR FLARES DL_7_G i_60-i_63

Our Catalogue of Balloon Flights during the period 1960-1963 is

based almost entirely on the balloon status reports issued by the University

of Michigan (references 17, 18, and 19). A few additional flights reported

in the scientific literature by other groups have been included when

sufficient flight data were given. The flights are limited to those

that were made within four days after a major solar flare. No balloon

flights were found during the literature search for ll of the major flares

(3, 7, 14, 21, 40, 50, 70, 71, 75, 77 and 78). Sources for data obtained

for the 210 flights listed in the table are given in the Bibliography of

Balloon Flights (pages 5.VII-iii through 5.VIl-iv). A supplementary Balloon

Flight Bibliography (pages 5.VII-v through 5.VII-i@ has been included for

flights discussed in the scientific literature, but in most cases without

sufficient flight data to be included in the table.

Colunm i Greenwich Date.

Column 2 Flare Serial Number. This refers to the major flare

serial number in Table I.

Column 3 Be_innin] TLme of the Flare.

Column 4 Flare ]]_iportance.

Column 5 S$ectral Observations T$_e IIBe_irtnin _ Time.

Column 6 S_ectral Observations Type IV Be_innin_ T_e.

Colulnn 7 Polar-cal_ Absor!_ion _ Greenwich day_be_innin$ UT.

BALLOON DATA (Colu_mns 8 through 17)

Column 8 Balloon Flight Serial Number.

Colun_m _ Launch Date.

Column i0 Launch Time UT.

Col_n ii Time at Altitude_ Hours_ Minutes.

Coltumu 12 Maximum Altitude. This is given in either kilometers

or millibars. These data were not fotuld for most of

the flizhts.

Column i$ Name of the Place Where Balloon was launched.

Coltm J1 14 Geographical Latitude and Loncitude.

5 .VIl-i



Ins_rtm_entCarried. _Tnere :

IC - Ion Chamber

SCI - Scintillation Counter

GT - Geiger Telescope

SCA - SinGle Geiger Counter (aluminum)

SC - Single Geicer Counter (brass)

NE - Nuclear Em_Ision

SC-S - Single Geiger Counter (steel)

Coltm_n 15

Column 16 Group.
Minn.

CIT

UC

Chicago

These have been designated as follows:

School of Physics, University of Minnesota

Dr. J. R. Winckler

Norman Bridge Laboratory of Physics

California Institute of Technology
Dr. H. V. Neher

- Department of Physics, University of California,

Berkeley, Dr. Kinsey A. Anderson

- Ennco Fermi Institute, University of Chic%qo,

Dr. Peter Meyer, Dr. Gordon Lentz

Column 17 Published Balloon Fli_Tht Data. References that dis-

cuss the data obtained during some of the flights

refer to the balloon flight bibliography, pac_e 5.VIi-iii.

In many cases several of the fli_hts are discussed

in the reference. In general, only large or outstandim_

changes in the radiation count are discussed. In additi,,'_

to the references qiven on pa_e 5.VIl-iii, we have pre-

pared a supplementary Bibliography of Balloon Flights

giving _he date of the flights and/or a brief abstract.
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REFERENCES FOR TABLE 5.VII

BALLOON FLIGHTS 196o-1963
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4.

.

.

.
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,

lO.

ll,

12.

Biswas, S., P. S. Freier, and W. Stein, "Solar Protons and cg Particles

from the September 3, 1960, Flares," J. Geophys. Res. 67 (1962)

13-24.

Brown, R. R., "Balloon Observations of Auroral Zone X-rays,"J. Geophys.

Res. 66 (1961), 1379-1388.

Brown, R. R,"X-rays Accompanying the Magnetic Storm of June 27, 1960, ''

Ark. Geofysik, 3 No. 21 (1961), 435-439.

Brown, R.R., "A Comparison of Auroral Zone X-ray Observations from

Periods with Different Levels of Solar Activity," J. Geophys.

Res. 67 (1962), 2681-268/_.

Brown, R. R., and J. R. Barcus, "Balloon Observations of the Extent

and Structure of Auroral-Zone Electron Precipitation Events,"

J. Geophys. Res. 68 (1963), 6069-6077.

Brown, R. R., T. R. Hartz, B. Landmark, H. Leinbach, and J. Ortner,

"Large-Scale Electron Bombardment of the Atmosphere at the Sudden

Commencement of a Geomagnetic Storm," J. Geophys. Res. 66 (1961),
1035-1041.

Earl, J. A., "Cloud Chamber Obse_'vations of Solar Cosmic Rays Over

Minneapolis on September 4, 1960," J. Geophys. Res. 67 (1962),
2107-2117.

Guss, D. E. and C. J. Waddington, "Observations on the Solar Particle

Events of July 1961," J. G_phys. Res. 68 (1963), 2619-2625.

Hofmann, D. J., and J. R. Winckler,"Simultaneous Balloon Observations

at Fort Churchill and Minneapolis During the Solar Cosmic Ray

Events of July 1961,"J. Geophys. Res. 68 (1963), 2067-2098.

Jones, F. E., "Performance of the Barium Fluoride Film Hygrometer

Element on Radiosonde Flights," J. Geophys. Res. 68 (!_,3),

2735-2751.

March, D. P., "Observations Relating to the Distance Scale for _iotions

of Electrojet-Electron Precipitation Regions in the Auroral Zone,"
J. Geophys. Res. 68 (!963), 4167-4174.

Maaley, A. J., T. C. May, and J. R. Winckler, "Analysis of Balloon

Observations During the April 1960 Solar Cosmic-Ray Events"

J. Geophys. Res. 67 (1962), 3243-3268.
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19. Winckler, J. R., "Balloon Flight Record Status Report," University
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Cosmic Rays During the September 3, 1960 , Event," J. Geophya.
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l.

2o

e

4.

o

Anderson, K. A., "Relation of Balloon X-rays to Visible Auroras in

the Auroral Zone," J. Phys. S.c., Japan 17, Suppl. A-1 (1962),
237-241.

Several flights were made over Fairbanks, Alaska, during March

and April 1961, carrying lightly shielded scintillation counters

having high efficiency for detecting x-rays. Two were successful:

28 March 1961 and 3 April 1961.

Anderson, K. A., and R. DeWitt, "Space Time Association of Auroral

Glow and X-rays at Balloon Altitude," J. Geophys. Res. 68 (1963),

2669-2675.

Flights on March 4, 5, 1962 at College, Alaska.

Anderson, K. A., C. D. Anger, R. R. Brown, and D. S. Evans,"Simultaneous

Electron Precipitation in the Northern and Southern Auroral Zones,"

J. Geophys. Res. 67 (1962), 4076-4077.

Six sets of simultaneous launchings during February and March

1962. Balloon Flights at College, Alaska (64.5 ° N, 255.4 ° E

geomagnetic) and Maoquar_ Island, Australia (61.1 ° S, 243.1 ° E

geomagnetic).

Angler, C. D., J. R. Barcus, R. R. Brown, and D. S. Evans, "Auroral

Zone X-ray Pulsation in the l- to 15- Second Period Range,

J. Geophys. Res. 68 (1963), 1023-1030.

A discussion of balloon flight data obtained at Macquarie Island,

Australia on March 5, 1962, and College, Alaska, on June 29, 1962.

Angler, C. D., J. R. Barcus, R. R. Brown, and D. S. Evans, "Lo1_ Period

Pulsations in Electron Precipitation Associated with Hydromagnetic

Waves in the Auroral Zone," J. Geophys. Res. 68 (1963), 3306-3310.

High altitude balloon flights at Macquarie Island on January i0,

1962. Flight lasted from 1315 UT on the 1Oth to 0350 UT on the

llth. Geomagnetic storm began at 0216 on the lOth and ended at

09xx on the llth.
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. Arnoldy, R. L., J. R. Winckler, and R. A. Hoffman, "Comparison of the

Total Cosmic Radiation in Deep Space and at the Earth During the

March-April 1960 Events," J. Geophys. Res., 69 (1964), 1679-1690.

Compares the radiation intensity before and after the intense

solar activity of March 28 to April 9. Balloon data are compared

with data from Pioneer V.

7. Barcus, J R., and R. R. Brown, "Electron Precipitation Accompanying

Ionospheric Current Systems in the Auroral Zone," J. Geophys.

Res. 67 (1962), 2673-2680.

Balloon flights x-ray data on June 17, July 3, and July 8, 1960,

are studied in relation to magnetic rays in the auroral zone.

8. Bhavsar, P. D.,'_uroral X-ray Observed at Minneapolis, Minnesota,"

J. Phys. Soc. Japan 17 Suppl. A-1 (1962), 242-346.

Balloon flights, July 16, 1960, Sept. 4, 1960, and July 16, 1961

(July 16, 1961 flights at Fort Churchill and Minneapolis).

9- Brown, R. R., "West-East Motion of an Auroral Zone X-ray Event,"

J. Geophys. Res. 67 (1962), 31-35.

Balloon X-ray data obtained between 0800 UT on June 22 and 0245 UT

on June 23, 1961, at College, Alaska, and ionospheric absorption

data are used to show the relation between high energy precipitation

and visible aurora.

lO.
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TABLE VII BALLOON FLIGHTS ASSOCIATED

Gr.

Day

1960

Jan.

07

11

Feb.

03

FLARE

Maj. Flare Beg.

Serial No. UT

1 1504 3

2 2040 3

4 0815 2+

22 5 1352 3

26 6 0700 3

Mar.

02 8 1015 3

27 9 0634 3

29 10 0640 3

30 II 1455 3+

13 0843 3

Apr.
01

05 13 0215 3

28 15 0130 3

29 16 0107 3

May

04

06

09

13

June

01

08

25

26

27

Aug.
Ii

14

17 I000 3

18 1404 3+

19 0704 3+

20 0519 3+

22 0824 3+

23 0732 2+

24 1131 3

25 2039 3

26 0428 3

27 1326 2+

28 2358 3

29 2140 3

30 1916 3+

31 0511 3

32 0847 3

33 1132 3
34 0918 3

Imp.

26

30

SPECTRAL PCA

Type II Type IV Gr. Day Serial

Beg. UT Beg UT Beg. UT No.

BALLOON FLIGHT DATA

Launch Time at

Gr. UT Altitude

Day Hr. Min

1960

Jan.

I 07 2317 6 00

2 II 0521 4 00

2103.3 2105 3 13 0458 4 30

Feb.

4 04 1508 Negligible

5 05 1505 3 15

6 06 1402 3 45

1358 1356 7 33 0620 5 00

8 28 1444 5 00

Mar.

9 05 1453 4 O0

Mar.

0658 29/0800 I0 30 0525 Neglibible

1529 1526 Ii 31 0328 4

12 1928 4 15

Apr.

13 01 0140 4 00

Apr. 14 0837 4 00

0848 01/1000 15 1458 Negligible

16 0845 3 30

17 02 0131 4 45

18 0825 5 00

19 03 0339 5 15

0207 05/0700 20 06 0327 4 00

0122 0145 28/0230 21 28 0059 10 00

22 1122 9 00

0214 0200 29/0500 23 29 0058 7 30

24 2048 6 00

25 30 0337 8 30

26 1522 8 O0

May

27 01 0230 8 30

May

1915 04/1032

1438 1414 06/1800

0523 0530 13/0730

0837

2048

2404

28 04 1458 II 15

29 1928 1 30

30 05 0045 1 45

31 0109 24

32 06 0131 Negligible

33 07 0310 22 00

34 08 1009 Negligible
35 09 0445 20 30

36 I0 0336 11 00

37 11 0321 9 00

38 12 1140 14 30

39 14 0115 II 00

40 15 0148 9 45

June

41 03 1100 Negligible

42 04 1120 8 30

43 05 0122 9 30

44 09 03UI i0 45

45 25 0230 13 30

46 26 0150 9 30

47 1615 17 45

48 27 0620 9 30

49 0624 9 30

50 1901 19 00

51 28 0154 6 45

52 0730 9 15

53 1843 16 00

54 29 0138 15

55 1620 14 00

56 30 0233 8 15

57 1252 13 00

July

58 01 0200 6 15

59 1500 12 00

Aug

60 10 1646 36 45

61 II 0154 20 00

62 12 0715"

63 16 0329 27 00

64 17 9115 19 30

65 18 0106 19 30

66 0244 30 00

67 30 0189 12 15

68 31 0119 20 15

1215

2045

2413

2150

1929 1926
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'IRU 1963 (CONTINUED)

9.4

9.3

3.9

9.2

4.6

LOCATION

Location Geographic

Place Lat. Long.

Minneapolis, Minn. N44.9 W93.3

Ft. Churchill , Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Ft. Churchill, Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Ft. Churchill, Canada N58.7 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Ft. Churchill, Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Ft. Churchill, Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Ft. Churchill, Canada N58.7 W93.8

Ft. Churchill, Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Ft. Churchill, Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Ft. Churchill, Canada N58.7 W93.8

Ft. Churchill, Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Ft. Churchill, Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Worthington, Minn.

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Ft. Churchi11, Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Ft. Churchill, Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Richland Center, Wisc.

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Iowa City, Iowa

Minneapolis, Minn. N44.9 W93.3

Iowa City, Iowa

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

NBS, Washington, D.C.

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

College, Ala_ ka

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Misn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Instrument Carried

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

NE

IC, SC, SC-A, NE, GT

SCI, NE

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

[C, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC-S, NE

SCI

SCI, SC, NE

IC, SC, SC-A, NE, GT,

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

NE

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC-S, NE

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT,

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT,

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

SCI

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC°A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

Barium Fluoride Film

SCI, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE. GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC

IC
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Group Notes

Minn. 17

Minn. 17

Minn. 15, 17, 20

Minn. 12, 20

Minn. I, 12, 20

Minn. I, 17, 20

Minn. 17, 20

Minn. 1, 17, 20

Minn. I, 17, 20

Minn. 17, 20

Minn. I, q

Minn. 17, 20

Minn. 17, 20

Minn. 17, 20

Minn. 17, 20

Minn. 17, 20
Minn. 17

Minn. 17

Minn. 17

Minn. 17

Minn. 17

Minn. 17

Mhin. 17

Minn. 17

Minn. 17

Minn. 17

Misn. 17

Minn. 17

Minn. 17

Minn. 17

Minn. 17

Minn. 17

Misn 17

Chicago 22

Minn. 17

Minn. 17

Mir.n. 17

Minn. 17

Minn. 17

Minn. 17

Minn. 17

Minn. 17

Minn. 17

Minn. 17

Mitmn. 17

Minn. 17

Minn. 17

Minn. 17

Mi_n. 17

Minn. 17

Chicago 22

Minn. 17

Mime. 17

Mitn. 17

M_n. 17

Mi_n. 17

Mi_n. 17

Minn, 17

Minn. 18

Minn. 18

Minn, 18

Minn. 18

Minn. 18

Minn 18

Miml. 15, 18

NB._ I0

Mhm. 18

Milan. 18

Mitre. 15, 18

Uc II

Mitre. 18

Milm. 18

Mime. 18

Minl_ 18



WITH MAJOR SOLAR FLARES DURING 60-63

LOCATION

Location Geographic

Lat. Long. Instrument Carried Group Notes

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

SCI, NE

SCI, NE

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

[C, SC, SC-A, NE, GT

IC, SC-A, NE, GT

Minn.

Minno

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Sioux Falls, S.D.

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

NE

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC. SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC_ SC_ SC-A_ NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

SCI

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Chicago
Minn.

Minn.

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Happy, Alaska

IC_ SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

SCI, NE

IC, SC, SC-A, NE, GT

IC, SC, SC-AI NE, GT

IC, SC, SC-A, NE, GT

IC. SC, SC-A_ NE: GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

SC, SC-A

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Minn=

Minn.

Minn.

Uc

Minneapolis, Minn. N44.9 W93.3

Happy, Alaska

Minneapolis, Minn. N44.9 W93.3

Ft. Churchill, Canada N58.7 W93.8

Ft. Churchill, Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Happy, Alaska

Ft. Churchill, Canada N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Ft. Churchill, Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Ft. Churchill) Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Happy, Alaska

Ft. Churchill, Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Thule, Greenland N76.5 W68.9

Ft. Churchill, Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Ft. Churchill, Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

IC, SC, SC-A, NE, GT

SC, SC-A

SCI, NG

IC, SC, SC=A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

SC, SC-A

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

SC, SC-A

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, _C, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

Minn.

Uc

Minn.

Minn.

Minn.

Minn.

Uc

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

Uc

Minn.

Minn.

CIT

Minn.

Minn.

Minn.

Minn.

Minn.

Minn.

17

15, 17

15, 17

17

17

17

17

17

17

17

12, 15, 17

12, 17

12, 15, 17

12, 17

17

17

12, 17

12, 17

12, 17

12, 17

12, 17

12, 17

12, 17

12, 17

12. 17

12, 15, 17

12, 15, 17

17, 21

17

22

17

17

17_ 21

17

17

17

17

17

17

17

17

17

17

17

2

15, 17

2,3,6
17

17

17

17

2

17

17

17

17

17

17

2



Gr.
Day

Sept.

02

O3

Oct.

14

Nov.

05

06

10

12

17

2O

Dec.

O5

1961

Mar.

26

Apr.
13

26

May

04

09

FLARE

Maj. Flare Beg.

Serial No. UT Imp.

35

36

37

38

44

45

47

48

49

51

52

53

54

55

0525 3 0545

2223 3

0037 3

0759 3

2033 3

1157 3

1752 3 1840

1009 3+

1315 3+

0207 3+ 0221

2126 3

1955 3 2028

2114 3

1825 3+ 1834

1009 3

0556 3

1646 3

2145 3

1438 3

SPECTRAL PeA

Typell Type W Gr. Day _rial

Beg. UT Beg. UT Beg. UT No.

69

70

71

Sept. 72

0038 03/0500 73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

Nov. 97

1345 12/1400 98

99

100

101

102

103

104

105

106

107

108

0221 15/0430 109

110

III

112

113

I14

115

116

117

118

I19

2027 120

121

1834 122

123

124

125

126

TABLE VII 1960 T

BALLOON FLIGHT DATA

Launch Time at

Or. UT Altitude

Day Hr. Mln.

Sept.

O1 0132 23 15

0343 26 15

03 0335 22 O0

2012 32 30

03 0122 25 00

0725 9 30

1500 5 O0

04 0105 25 00

0617 18 00

1200 4 15

6 30

2101 13 45

05 0140 27 30

1300 12 15

06 0115 27 30

0217 25 00

26 0946 6 15

27 1222 6 45

Oct.

15 1305 6 30

Nov.

05 0103 24 30

1100 13 15

07 0015 6 30

08 0515 Negligible

1858 3 00

09 0600 13 45

11 0232 20 O0

0307 9 O0

12 - Negligible

0014 12 45

1835 6 00

13 0017 5 O0

0545 13 45

0555 6 15

1015 9 00

1107 5 00

2037 9 30

14 0310 2 45

1120 ii 15

1715 3 30

15 0058 Negiigible

0258 9 O0

1222 6 O0

1934 4 15

16 0224 I0 O0

0726 10 O0

2215 24 O0

17 0251 8 30

1900 3 O0

15 0057 8 00

19 1418 8 00

20 0645 3 O0

22 0302 7 15

24 0321 6 00

Dec.

05 0440 16 15

07 0248 12 15

1721 8 15

08 0036 II 15

09 1026 13 00

1961

Mar.

127 27 Negligible

128 28 0406 7 01

129 29 0004 15 16

130 0112 14 53

131 30 0048 16 52

132 0209 25 51

Apr.

133 13 0231 18 18

14 1808

134 15 0133 17 51

135 28 0207 21 58

136 29 0120 14 46

May

137 05 1230

138 07 0100 20 37

139 I0 0139 29 II

140 12 0144 21 21

141 13 0133 20 22



Gr.

Day

June

11

July

II

12

15

17

13

2O

21

24

28

Sept,

16

28

1962

Mar.

22

Apr.
18

22

June

21

FLARE

Maj. Flare Beg,

Serial No. UT Imp

56 1502 2+ 1508

57 1615 3 1702

58 0950 3+

59 1433 3+

60 0710 3

01 0920 3+

62 1633 3+ 1554

63 1828 3+ 1557

64 1714 3

65 0403 3+

66 1722 3

67 1512 3

68 1057 3+

69 2202 3

72 2220 3

73 1734 3

74 1430 3

76 9620 3

SPECTRAL

Type lI Type IV

Beg. UT Beg. UT

1505

1655

1400

1533

9940

1552

2217 2212

0231.5

1844.4 1639

1554.3

PCA

Gr. Day

Beg. UT

1961

July

12/1300

15/1545

18/113o

TABLE VII.1960

BALLOON FLIGHT DATA

Launch Time at
Serial Gr.

UT Altitude
No. Day Hr. Min

June

142 13 0900 3 00

143 14 1000 14 00

144 15 0553 15 37

July

145 11 2037 19 23

146 12 0136 11 48

147 1645 9 15

148 1733 18 57

149 2205 19 20

150 13 0232 Negligible

151 0540 12 00

152 0614 12 05

153 1859 12 00

154 2052 16 38

155 2103 13 22

156 14 0935 11 55

157 14 1558 17 02

158 15 0130 I0 48

159 2104 11 52

160 Z122 16 08

161 16 1721 19 39

0132 12 28

162 18 7305 19 18

163 1522 33 38

164 1556 9 31

165 2204 19 41

166 0118 2 14

167 19 0507 1 47

168 0224 12 00

169 20 1107 14 53

170 2211 Negligible
171 2348 i0 02

172 0206 1 51

173 21 0258 16 02

174 2246 17 44

175 1100 2 00

176 22

177 26 0914 11 16

178 27 0133 11 57

179 29 0236 12 35

180 0832*

181 I000 I0 00

Aug.

182 O1 0807*

183 1200 I0 O0

Sept.
184 18 _28 17 05

185 0043 15 57

186 2345 15 43

18_ 28 0035 11 15

188 0035 9 08

189 0100 13 43

i90 1200 12 35

191 1205 O9 12

192 1640 II 48

193 29 0001 13 29

194 0036 Negligible
195 0130 11 30

196 0320 14 21

197 30 0050 1 48

Oc1.

198 01 0130 11 57

199 0155 13 05

200 0210 II 20

201 0323 3 14

202 0907 ii O3

1962

Mar.

203 24

Apr.

204 18

205 20

206 22

207 23

June

208 23

209 24

0303 5 04

0355 15 50

0137 18 23

0134 22 41

0100 16 45

0207 0 53

0700 9 30

0630 i0 00



THRU 1963 (CONTINUED1

AltitUde

Km mb

12

12.5

4.5-5

10

4.5-5

_.4

4.5-5

10-1:

10-12

LOCATION

Locatit_ Geographic

Place Lat. Long.

College, Alaska

College, Alaska N

Minneapolis, Minn. N44.9 W93.3

Ft. Churchill, Canada N58,7 W93.8

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Ft. Churchill, Canada N58.7 W93.8

Ft. Churchi11, Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Ft. Churchill, Canada N44,9 W93.3

Minneapolis, Minn. N44,9 W93.3

Ft. Churchill, Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Ft. Churchill, Canada N58,7 W93.8

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44,9 W93.3

Ft. Churchill, Canada N58.7 W93.8

Ft. Churchill, Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Ft. Chuxchill, Canada N58.7 W93.8

Ft. Churchi11. Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Ft. Churchill, Canada N58.7 W93.8

BemidJi , Minn.

Minneapolis, Minn, N44.9 W93.3

Minnea)olis, Minn. N44.9 W93.3

Ft. Churchill, Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Bemidjj, Minn.

Minnea@olis, Minn. N44.9 W93.3

Ft. Churchill, Canada N58.7 W93.8

Ft. Churchill, Canada NSB.7 wg_.g

Ft. Churchill, Canada N58.7 W93.8

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Thule, Greenland N_/6.5 W68.9

Ft. Churchill, Canada N58.7 W93.8

Thule, Greenland N75.5 W68.9

Ft. Churchill, Canada N58.7 W93.3

Waterloo, Iowa

Minneapolis, Minn. N44.9 W93.3

International Falls, Minn.

Mirage a_lis, Minn. N44.9 W93.3

Waterloo, Iowa

International Falls, Minn.

Minneapolis, Minn. N44.9 W93.3

Waterloo, Iowa

International Falls, Minn.

Waterk_, Iowa

Minneapolis, Minn. N44.9 "_493.3

International Falls, Minn.

Minneapolis, Minn. N44.9 W93.3

International Falls, Minn.

International Falls, Minn.

Minneapolis, Minn. N44.9 W93.3

Flin Flon, Manitoba

Waterloo, Iowa

Waterloo, Iowa

Minneapolis, Minn. N44.9 W93.3

Minneapolis, Minn. N44.9 W93.3

Mi_meapoli._, Mi_m. N44.9 W93.3

Minneapolis, MituL N44_9 W93.3

Minneapolis, Minn. N44.9 W93.3

Minneal)Olls, Minn.

Ft. Yukon, Alaska

College, Alaska

N44.9 W93.3

Instrument Carried

SC, SC-A

SC, SC-A

IC, SC, SC-A, NE, GT

IC, SC, GT

IC, SC, SC*A, NE, GT

SCI, GT

SCI

1C, SC, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

NE

SCI, SC

SCI

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, GT

SCI, GT

IC, SC, SC-A, NE, GT

IC, SC, GT

IC, SC, GT

IC, SC, SC-A, NE, GT
NE

IC, SC, GT

IC_ SC, SC-A, NE, GT

IC, SC, GT

IC, SC, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

Flare Unit

IC, SC, SC-A, NE, GT

IC, SC, NE, GT

IC, SC, SC-A, NE, GT

Flare Unit

IC, SC, GT

Counter Telescope

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC

Counter Telescope

IC

Counter Telescope

SCI, GT

SCI, GT

SCI, GT

SCI, GT

SCI, GT

SCI, GT

SCI, GT

SCI, GT

SCI, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

SCI, GT

SCI, GT

SCI, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

IC, SC, SC-A, NE, GT

SCI

SCI

SCI

IC, SC, SC-A, NE, GT

SCI

SCI

Group

Uc

Uc

Minn.

Notes

3

3

15, 18

Minn. 9

Minn. 9, 15, 18

Minn. 9, 18

Minn. 9

Minn. 9

Minn. 18

Minn. 9, _5, 18

Goddard 8

Minn. 16, 18

Minn. 9

Minn. 9, 18

Minn. 9, 18

Minn. 9

Minn. 9, Ig

Minn. 9, 18

Minn. 9

Minn. 9

Minn. 9, 15, 18

Goddard 8

Minn. 9

Minn. 9, 18

Minn. 9

Minn, 9

Minn. 9, 18

Minn. 9, 18

Minn. 9

Minn. 18

Minn. 9

Minn. 9, 18

Minn. 9

Minn. 9

Chicago 13

Minn. 15, 18

Minn. 18

Minn. 18

CIT 14

Chicago 13

CIT 14

Chicago 13

Minn. lg

Minn. 18

Minn. 18

Minn. 18

Minn. 18

Minn. 18

Minn. 18

Minn. IB

Minn. 18

Minn. 18

Minu. 18

Minn. 18

Minn. 18

Minn. 18

Minn. 18

Minn. 18

Minn. IB

Minn. 18

Minn. 18

Minn. 19

Minn. 19

Milm. 19

Minn. 19

Minn. 19

Minn. 19

Uc 5

Uc 5
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TABLE VIII. CHRONOLOGICAL CATALOGUE OF MAJOR SOLAR

EVENTS DURING 1960 - 1962

The entries in this table include the following:

i. All major flares that are listed in the McMath-Hulbert working

llst of solar flares with importance 3 and 3+.

2. All great short _ve radio fades of importance 3 or 3+ that
last for 30minutes or more.

3. All great i0 cm bursts with a peak flux equal to or greater
than 500 units (lO -22 Wm -2 (c/s)-l).

4. The most active plages. (Produced 30 or more flares during

disk passage).

5. The greatest sunspots (maximum area > iO00 millionth in the

Greenwich data) and all spots with a _ or//magnetic classification
in the Mt. Wilson data.

6. All spectral radio emission of Type II and T:£pe IV. In

addition, outstanding bursts of Type I and Type III have been included.

Spectral type II and Type IV includes data from the High Altitude Observa-

tory in the frequency range 7.6 to hl Mc/s,the expanded Ft. Davis frequency

range 2100 to 3900 Mc/s,and data from the University of Michigan Radio

Astronomy Observatory. These are in addition to the CSIR0 and Harvard data

given in previous volumes of this catalogue. The HAO, expanded Ft. Davis
and University of Michigan frequency ranges started operation in the early

part of 1960.

.

8.

Radio emissions at 200 Mc/s at the time of major events.

Radio emissions at other frequencies.

9. Polar-cap absorptions

I0. Geomagnetic storms

The entries in this section of the catalogue will bring together in

chronological order many of the entries already given in Tables I through
VI. The exceptions are defined below:

(a) The major solar flare requirement for Table I is based on the

list of flares reported in the IAU Quarterly Bulleting and includes some

of importance 2+ and all flares of importance 3 and 3+ . In Table VIII

only flares of importance 3 and 3+ listed in the McMath-Hulbert Observatory

working list of flare are included.
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(b) TheTable VIII requirementfor "the greatest" sunspotsis
basedon unpublished Greenwich data and only those with an area greater

than a iOOO millionth qualify. On the other hand, Table II includes

all sunspot groups from the Royal Greenwich Observatory list with a

maximum area, during disk passage, equal to or greater than 500 millionth.

As in the previous tables, minor flares, small sunspot <roups,

plases, and the other solar and solar-terrestrial effects associated with

any of the major entries are included if an observation is available.

A major entry, i.e., one qua]if_finc under 1 through O above is

indicated by an asterisk in the appropriate column. The column headincs

and explanations, where necessary, are given below:

Column 1 Event number, starting with one at the beginning of each

year.

Column 2 Greenwich date of the event.

FLARE DATA (Columns 3 through 8)

These will include all 3 and 3+ flares (reference _) as well as

minor flares, and in some cases - sub-flares that may be associated with

a solar or terrestrial event given in subsequent columns of the table:

Column 3 Be_innin<_ of the flare UT. II the start of the flare

was observed, the beginning time is underlined.

Colu_m 4 End Time UT. if the end of the flare was observed, the

time is underlined.

Column 5

Column 6

Time of Ma_ximum2___ ..

IJ_poruance. This is the value assigned to the flare in

the McMath-Hulbert working list of flares (reference 9).

Column 7 The heliographic position is the arithmetic mean of positloms

reported in _he L&U Bulletin and given in reference 9.

Column 8 Number of Observations.

SHORT WAVE RADIO FADEOUTS (Columns 9 ghrough 14)

Sudden ionosphere disturb_mes may be detected in a number of ways:

short wave fadeouts (SV_), enhancement of low frequency at_::ospherics (SEA),

increase in cosmic absorption (SCI_), sudden phase anomalies at V]2 (SIV,),

and sudden si{_al enhancemencs at VLF (SES).

The data included in this catalogue are limited _o SWF's and includes

all outsts._ding shorc wave radio fadeouts of innportance 3 or 3+ tha_ lasted
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for 30 minutesor more. In addition, minor SWF'sthat occurred at the time
of the flares cataloguedin Columns3 through8 are included. Thefollowing
data are given.

Column T_ype (S_ SL_ or G). The following classifications are
used:

S-SWF (S): sudden dropout and gradual recovery

Slow S - SWF (SL): dropout takes 5 to 15 minutes and

gradual recovery

G-SWF (G): Gradual disturbance: fade irregular in

either the dropout or recovery stage

Column i0 Importance. SWF's are given an _nportance rating on a

scale from l- to 3+ based on amplitude of the fade,

duration of the event, and confidence in the reality
of the event.

Column ii Beginning Time UT.

Column 12 Duration in Minutes.

Column 13 Widespread Index. The degree of confidence in identifying

the event by the individual stations is combined into an

index of certainty that the event is geographically

widespread, ranging from 1 (possible - single station)

to 5 (definite - many stations).

Colu_ 14 Number of Observations. The col_uu gives the nmmber of

observatories reporting tile event.

SOLAR RADIO EMISSIONS AT i0 cm (Colmmns 15 through i9)

Column 15 Type. Two different classifications are used: (i) numerical,

on a scale from 1 to q, used in reference 52 and defined Lu

"Descriptions Test _nd Index for CRPL-F, Part B. Solar-

Geophysical Data," issued November 1962. (2) Alphabetical

introduction of Table IV.

Colmrm 16 Begimlinc Time Vf.

Column 17 Duration in Minutes.

Column 18 TLme oY F_:Jmz_n _l,--_=;__i_..'_'

Co!_vLn 19 Pea]{ Fi_tx.
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PLAGE DATA (Columns 20 through 28)

The data in this section of Table VIII are taken from the McMath-

Hulbert Plage Catalogues. The entries in this table are limited to: plage

regions that were the source of 30 or more flares during disk passage,

indication in Column 20 with an asterisk, and/or plage regions associated

with flares tabulated in Columns 3 through 8. The column headings, in

general, self-explanatory, follow:

Column 20 McMath-Hulbert Plage Number.

Column 21 Greenwich Day of Central Meridian Passage.

Column 22 Mean Lonsitude.

Column 23 Mean Latitude.

Column 24 Average Intensity - The intensity of calcium plages are
estimated on a scale from 1 (faint) to 5 (very bright).

The values given in this column are the avera_e intensity

during dark passage.

Column 25 Maximum Area. In units of millio ' of the area of the

solar hemisphere.

Column 26 Number of Flares. This is the total of all flares associated

with the plage during disk passage.

Column 27 A_ge in Rotations. The number i indicates that the plage
is new.

Column 28 Identification. This is the number of the plage region

during the previous rotation. If two or more numbers are

given in this column, those p!ages or parts are then

combined to form the tabulated plage.

SUNSPOT DATA (Columns 29 through 34)

This portion of the catalo_ue is limited to the sunspots in the plague

r ._ion given in Column 20.

Column 29

Column 30

Column 31

Column 32

Mt. Wilson Magnetic Classification from reference 30.

Greenwich Daz of Central Meridian Passage.

Mean Latitude Durin_ Disk Passage.

Mean Magnetic Field Stren_th H, in units of 1OO zauss from

reference 30.
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Column 33 When seen: The first number gives the data the sunspot

was first seen, the second number is the last date on

which the spot was seen.

Column 34 Area. From unpublished Greenwich data.

Column 35 Mt. Wilson Sunspot Numbers of all spots located in the
plage of Column 20.

DYNAMIC SPECTRUM DATA (Columns 36 through 40)

Column 36 T_e I Bursts. The following information is given:
amount of activity indicated by the Symbols Is, b, G,

g, or s; duration of the burst - beginning time, end

time; and the intensity on a scale from 1 (weak) to

3 (strong). The activity symbols are defined as follows:

At lO0 Mc/s intensity 1 corresponds to 5 to 40 x lO-22

win-2 (c/s)-l, 2 = 40 - 2oo x lO-22 _-2 (o/s)-i and 3, 2OO
x 10-22 W,n-2(c/s)-i

Is - A noise storm
C - A noise storm with a slowly varying enhancement

over a broad spectrum

b - Single bursts
g - Small group ( < lO) of bursts

G - Large group ( > lO) of bursts

s - Storm intermittent but apparently connected activity.

37 Type III Bursts, activity, duration and intensity.

38 Type II (slow drift) bursts, duration, and intensity.

39 Type IV (broad band continuum) duration and intensity.

Column

Column

Column

Column

200 Mc/s DATA

40 Frequency Ranse.

(Columns 41 through 45)

Column 41 Type.

Column 42 Beginning Time UT.

Column 43 Duration in Minutes.

Column 44 Time of Maximum Flux.

Column 45 Peak Flux.
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OTHER RADIO DATA (Columns 46 through 52)

Column 46 Frequency Mc/s

Column 47 Type.

Col1_tn 48 Be_innin_ Time UT.

Column 4_ Duration in Minutes.

Column 50 Time of Peak Flux.

Column 51 Peak Flux.

Column 52 Observatory.

POLAR-CAP ABSORPTION DATA (Columns 53 through 58)

Column >3 Greenwich Day.

Column 54 Onset Time.

Column 55 Time to Rise to Peak.

Column 56 Duration in Hours.

Column 57 Intensity.

Column 58 Observer.

B - Bailey
H - Hakura and Goh

K - Kiruna

L- Leinbach

GEOYAGNETIC STOFaMS (Columns 5g throu<h ;_5)

Column 5_ Greenwich Day.

Colu_mu 60 Beginning of the S:o_'_.

Column _i

Column 62

Col_mm 03

Duration of the storm (h) indicates hours,

_/ays.

_.
g - gradual

sc- su_iden c_,_nencement

intcnsity.

ms- moderabely severe

s - severe

5 .VIII-v]
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Themagneticstorms listed in this section of the table comprise
a summaryof the magneticstorm data reported by individual magneticob-
servatories in the Journal of GeophysicalResearch. Thedata given in
Columns60, 61, 62, and63 are basedon an evaluation of the individual
reports, and represent a description of the stormwhich best fits the ob-
servations of a majority of the stations. It should be noted that the
"consensus"for the intensity of the storm is not always reflected by the
maximum3 hour Kp value reachedduring the storm, as listed in Column65.

Column 64 Number of stations re_ortin_ the storm.

Column 65 Maximum K_p durin_ the storm.

Note: Remarks and comments about many of the events listed in

this catalogue are given on pages 5.VIII-vii through

5.VIII-xlix for 1960. The notes for 1961 start on page

5.VIII-I. The notes were prepared by Miss Hedeman.
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TABLE VIII. NOTES AND COMMENTS ABOUT

SOME SOLAR-TERRESTRIAL EVENTS"

This section contains selected information and perti-

nent data concerning some of the events listed in the
Chronological Catalogue of Solar Events for 1960. The num-

bers refer to the number of the event in the catalogue.

Not every event will necessarily be accompanied by remarks
in this section.

No. 1

No. 2

No. 3

This brief magnetic disturbance on Janu-
ary 5d 0201 UT was classified as a storm

by only 4 stations -- situated either at

high magnetic latitudes, or near the equator.

The stormy period was preceded by 3 days

of very quiet geomagnetic conditions. There

is no known major solar event associated with

the Sc, although flares of Imp. 1 and I+

occurred on January 3 and 4. The storm is

not a member of any sequence.

This storm on January I0 d 0719 UT was pre-

ceded by two days of very quiet geomagnetic

conditions. The disturbance was world-wide,
and five stations indicate that the sudden

commencement was preceded by an earlier pre-

liminary change in the character of the
record -- which may have occurred at about

0600 UT, when several stations begin the

storm gradually. There is no known major
solar event associated with this sc storm,

although flares of Imp. 1 and 2 occurred on

January 8 and 9. It may be of some signifi-

cance that the storm occurred 27.5 days after
the gradual storm of December 13, 1959.

The major flare (with solar protons) at Janu-

ary lld 2040 UT was accompanied by strong

Type II and Type IV radio emission. The
flare occurred near the center of the solar

disk in plage region 5527, which is in its

second rotation and contains an _p spot_
No. 14660, that is a return of the large

spot No. 14600 in region 5491. The Type I_

burst, which Ft. Davis ends at 2118 UT, was

also recorded by Warwick on his very low

frequency sweep. In the dekameter range of

the dynamic spectrum the Type II burst

5.VIII-vii
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No. 4

No. 5

No. 6

continues in progress until 2216 UT. However,
Warwick does not report any Type IV emission
at the very low frequencies. When observa-
tions begin at Sydney, at 2321 UT, a weak
Type III noise storm is in progress, which
continues to the end of their observing
period at 0541 UT on January 12. At meter
and decimeter wavelengths the single radio
frequency events are large bursts, represent-
ing mostly a rise in base level. The major
I0 cm. burst that registered during the sun-
set oscillations at Ottawa indicates that
microwave Type IV emission also probably
occurred at centimeter wavelengths.

This small proton event appears in Bailey's
secondary list of lesser phenomena. The
event was also detected by Dr. Gregory, on
data from high-latitude stations, using verti-
cal-incidence backscatter soundings of the
lower ionosphere at a frequency of 2.3 Mc.
Between January 11-14, a small but significant
increase in cosmic ray counts was recorded
on instruments carried aboard the satellite
Explorer VII (reported by Dr. Van Allen).
It should be noted that, with the onset of
the PCA, there is an increase in the inten-
sity of the Type III noise storm which is
in progress.

Th_ Type II and Type IV bursts at January12 1651UT are associated with a flare of
importance 1 in region 5525. This large
bright plage is a new region, and _ spot
No. 14657 is one of the largest spots of
the year -- its area equals 1150 millionths
of the solar hemisphere (Greenwich data).
The Type IV, which is of short duration, is
confined to a small range of frequencies at
meter wavelengths. The SWFdoes not appear
in the CRPLF-Series list of ionospheric
disturbances, but is taken from the check-
list of such events, and represents an SWF
reported by only one station, and therefore
unconfirmed.

The Sc storm at January 13d 1853 UT is
worldwide. A]though the maximumvalue of
the 3-hr. Kp's was 6, nine stations cl_ssi-
fied the storm _is of moderate intensity,
while 8 stations classified it as moderately

5.VIII-viii
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No. 7

No. 7a

No. 8

No. 9

No. i0

severe• The latter stations were confined
to the high geomagnetic latitudes and the
equatorial regions.

The large i0 cm. burst at January 15d
1334 UT is associated with major flare ac-
tivity in plage region 5525, which is now
nearing the southwest limb of the sun.
Plage and spot data for this region were
given in event No. 5. No dynamic spectrum
observations exist at the time of the i0 cm.
burst. The earliest observation is at
1350 UT, when Michigan began observing, and
no events are reported after this time. The
I0 cm. event consists of a great burst, which
is followed by a long post-burst increase in
flux. Major bursts are reported at all of
the single radio frequencies. Because of the
large bursts at centimeter wavelengths,
Mme. Pick-Gutmann classifies this as a
"probable Type IV."

This small solar proton event, at January 16d
0300 UT, which was reported by Dr. Gregory,
was deduced from partial ionospheric reflec-
tions at 2.3 Mc, and was present in data
from high latitude stations• The small event
does not appear to have been reported else-
where•

The strong Type II burst at January 16d
2244 UT is associated with a flare which
occurred very near the limb of the sun.
Major radio bursts of short duration oc-
curred at the lower radio frequencies, but
there was little or no radiation at centi-
meter wav_i_uSuH_ ,,u _v cm.
reported in association with the Type II
burst.

The initial phase of this geomagnetic storm
of January 17 d 12 h UT is weak (K, = 4).

There is a second start at January 18 d 0700 UT,

after which the maximum Kp value of 6 is
attained.

This storm may be a member of a possible se-

quence of storms, having a recurrence pattern
of about 27-28 days, which has existed since

early October 1959.
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The ? spot No. 14694, (CMPJanuary 27.4d)
which came around the east limb of the sun on
January 21, expires on the disk on January 29.
This complex spot is not associated with any
solar activity of sufficient magnitude to
warrant inclusion in this catalogue as a
major solar event.

This very large, bright and active region,
with its large and complex _ spot, does not
produce any solar events of sufficient magni-
tude to warrant their inclusion in this cata-
logue of major solar events. The f_F spot,
No. 14698, is a return of the _f spot No. 14641
in region 5512.

This weak interval of magnetic disturbance was
classified as a storm by only two stations --
Hermanus and Huancayo.

The Type II burst at February 3d 2022 UT is
associated with a flare in the active plage
region 5552, which is in its si t _ solar rota-
tion. The ep spot No. 14703 is probably a
return of the _p spot No. 14644, in region 5517.
This is a persistent spot, for it existed pre-
viously as ep spot No. 14596 in region 5484,
and as _p spot No. 14544 in region 5453. The
Type IV event at 2027 UT is of very short dura-
tion, and seems to be confined to the meter

and decimeter wavelengths.

The weak Type IV event at February 4d 1310 UT

was recorded at Michigan on their B and C bands,

at the higher frequencies. Ft. Davis was not
observing at this time. The Type IV emission
is associated with flare activity that occurred

in region 5551. This large, bright and very
active plage contains a complex ? spot,

No. 14701, which is a return of I_p spot
No. 14664 in region 5514.

The strong Type II burst at February 4d 2046 UT

is apparently associated with a sub-flare in

region 5551. Although Michigan was observing
at the time, they do not report the Type II,

which evidently was confined to the lower fre-

quencies. The weak noise storm is reported

only by Michigan.
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The strong Type IV burst at February 4d 2149 UT
is also associated with a sub-flare in region
5551 and perhaps events Nos. 16 and 17 should
actually be regarded as a single solar event.
Michigan continues the Type IV emission until
2216 UT. No SWFand no i0 cm. events are re-
ported at the time of the Type IV burst. How-
ever, there was an SEA of importance 2, 2147-
2217 UT.

The strong Type II burst at February 5d1351UT
is associated with flare activity in region
5552. Plage and spot data for this region are
given in event No. 14. The Type II burst was
observed by Michigan on their A and B bands,
and evidently was confined to the lower fre-
quencies.

Like _o. 19 above, the Type II burst at Febru-
ary 5u 1950 UT is also associated with flare
activity in region 5552, which is now situated
in the northwest quadrant of the sun, near the
west limb. No radio events are reported at
any of the single radio frequencies, in asso-
ciation with the Type II burst, except for
bursts of very short duration at 167 Mc.
These are probably related to the group of
Type III bursts at 1943 UT. The SWFwas re-
ported by only one station, and appears only
in the CRPLcheck-list of unconfirmed iono-
spheric events.

This small proton event of February 7d ap-
pears in Dr. Gregory's list of minor proton
events, and is not known to have been reported
elsewhere. No flare or other major solar
event is known to have caused this slight
proton increase. However, it should be
pointed out that this event occurs 27 days
after the small proton increase of January
11-12 (event No. 4, above).

Like No. 19 and No. 20, the Type II burst at
February 7d 1612 UT is associated with flare
activity in region 5552, which is now going
over the west limb of the sun. No radio
events are reported at any of the single radio
frequencies at the time of the Type II burst.

The 6 spot No. 14720, in plage region 5566,
is one of the largest spots of the year, with

5.Vlll-xi



No. 24

No. 25

No. 26

No. 27

No. 29

an area equal to 1050 millionths of the solar
hemisphere (Greenwich data). This plage,
with its very large spot, does not produce
any major solar events such as those included
in this catalogue.

The Type II burst at February 13d 2002 UT was
reported by Warwick on his very low frequency
dynamic spectrum sweep, in the dekameter
range. Ft. Davis reports a group of Type III
bursts, at 2002-2012 UT -- at the time of
Warwick's Type II. No known radio events
are reported at any of the single radio fre-
quencies, with the exception of the small
I0 cm. burst at 2003 UT.

The _ spot No. 14725, in plage region 5570,
is one of the largest spots of the year,
with an area equal to 1300 millionths of
the solar hemisphere (Greenwich data).
This plage, with its very large spot, does
not produce any solar events of sufficient
magnitude to warrant inclusion in this cata-
logue as major solar events.

It is difficult to find any good solar
event precedin_ this magnetic storm at
February 16d 0_h UT, with the exception of
the weak Type II event described above in
No. 24. It should be pointed out that this
gradual storm may also be regarded as a
member of the sequence mentioned in connec-
tion with event No. i0 -- it follows the
storm of January 20 by an interval of 27 days.

The major SWFat February 18d 0103 UT, with
its concomitant large i0 cm. burst and
Type II burst, is associated with minor
flare activity in a bright plage (region
5580) which is coming around the east limb
of the sun. Because of the strong radio
bursts at centimeter wavelengths, Mme. Pick-
Gutmann classifies this event as a "probable:'
Type IV.

The major SWFat February 20d 0218 UT
(like event No. 27) is associated with
flare activity in region 5580, which is
now on the disk and :_ear the southeast
limb of the s_H_. P1age and spot data for
this region were _ive_l in event No. 27.

5.Vlll-xii



No. 30
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Dynamic spectrum observations were not in
progress at the time of the large SWF. At
the single radio frequencies, no known radio
events are reported at meter or decimeter wave-
lengths, but the centimeter radiation is strong.

No known flare event was reported at the time
of the weak Type II burst at February 21d
2020 UT, therefore plage and spot data for
this event are not available. The only known
solar activity of any form which we can find
recorded at this time is an active dark
flocculus at N20 W41, which was reported by
Lockheed from 2000 to 2200 UT. No SWF, and
no radio events at any of the single radio
frequencies are reported in association with
the Type II burst, which was recorded on
Warwick's dynamic spectrum sweep in the deka-
meter range (33-24 Mc) and which apparently is
confined to the very low frequeucies.

The major flare at February 22d 1352 UT
occurred in plage region 5581, which contains
a complex 7 spot, No. 14732. This % spot is
a return of the large By spot No. 14698 in
region 5550 (described in event No. 12). The
flare was accompanied by a strong Type II
burst, and Type IV emission, in the dynamic
spectrum. The strong radio bursts which
occurred at centimeter wavelengths indicate
that some form of microwave Type IV emission
also probably was present. This almost
"classical" major solar event evidently was
not accompanied by the ejection of protons,
or of a plasma stream, since no proton event
(PCA) and no geomagnetic disturbance were
reported after the occurrence of the flare.

The Type II burst at February 29d 0153 UT is
associated with flare activity in plage region
5580, which is now located in the southwest
quadrant, near the west limb of the sun. Plage
andspot data for this region were given in
event No. 27. No known SWFis reported at the
time of the Type II burst, and no known radio
bursts occurred at any of the single radio
frequencies.

The event at February 29d 16h UT is one of
Dr. Gregory's small proton events, of very
long duration, which was detected on reco{'ds
at Scott Base, Antarctica.
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No. 35
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The event at March I0 d 18h UT is also one
of Dr. Gregory's small proton events, which
was found to be present in data from high-
latitude stations, and evidently is an event
which does not appear to have been reported
elsewhere.

The gradual geomagnetic storm of March ii d
has various starting times, ranging from
0400 UT to i000 UT. The start may also be
as early as I0 d 0700 UT, when the Kp's show
an initial brief increase to a storm-value
of 5.

It is difficult to find a major solar event
to serve as the origin of this gradual geo-
magnetic storm at March 15d 12h UT, which
perhaps may be a member of the sequence re-
ferred to in events No. 26 and No. i0.

This proton event at March 17d 18h UT is not
one of the "usual" PCAevents, but repre-
sents an observation of solar cosmic rays
recorded on instruments carried aboard the
satellite Explorer VII. Between March 18-20,
the counting rate increased by i0 to 20%
above the normal cosmic ray value -- an in-
crease which is regarded as "significant,"
by Dr. Van Allen. No obvious solar event
or activity appears to be related to the
cosmic ray increase. It should be noted
that the event occurs at the end of the
sequential magnetic storm described in
event No. 36. Dr. Gregory finds evidence
for the existence of a small proton event
at this same time, in the data from high-
latitude stations.

Th_s weak geomagnetic disturbance at March
28° 0600 UT was classified as a storm by
only two stations. The moderately disturbed
interval was preceded by three days of very
quiet geomagnetic conditions.

This event _t March 28d_ 2050 UT serves as
an introduction to one of the great regions
of the year, and in,feed, of the entire solar
cycle No. ]9. The large i0 cm. burst at
2048 UT, which was followed by strong
Type II and Type IV events in the dynamic
spectrum, is ,qssociated with flare activity



in region 5615 -- a large, very bright and
very active plage in which 70 flares of
importance _ 1 occurred during its transit
across the solar disk. The region contains
a complex y spot, No. 14778, which is one of
the largest spots of the year, with an area
equal to 1650 millionths of the solar hemi-
sphere (Greenwich data). The spot group has
reversed polarity, and also contains some
nuclei of opposite polarity -- which is said
to be a situation correlated with strong
flare activity. Activity in this remarkable
plage region is responsible for perhaps a
total of 14 major events in this catalogue
-- Nos. 39, 40, 41, 43, 44, 45, 46, 47, 48,
49, 50, 51, 53 and 54 -- which include 4 PCA
events and 4 geomagnetic storms, by associa-
tion. The Type II burst at 2057 UT apparently
was confined to the very low frequencies in
the dynamic spectrum, and was observed by
Warwick in the dekameter range down to a fre-
quency of 20 Mc. At Ft. Davis, the microwave
receiver was also in operation, and the strong
Type IV emission was observed over a very wide
range of frequencies, from 3000 - 50 Mc. At
even lower frequencies, Warwick observes the
Type IV emission as still being in progress
at 2505 UT. The second and weaker Type II at
2112 UT is observed only by Warwick at the
very low frequency range of 33-20 Mc. When
Sydney began observing at 2251UT, continuum
radiation and a noise storm was in progress
on their records. These continue until the
end of the Sydney observing period at 0612 on
the 29th. The strength and duration of the
single frequency radio bursts mostly parallel
the strong Type IV event in the dynamic spectrum.
The ]0 cm. event consists of a very large burst
(the maximumis indeterminate because the burst
is off-scale), which is followed by a long post-
burst increase in flux. At meter wavelengths
the radio event consists of a rise in base
level, and at dekameter wavelengths the
18 Mc record registers strong cosmic noise
absorption beginning at 2048 UT, and strong
bursts at 2100 UT (related to the Type II
burst), and very strong continuum beginning
at 2200 UT. It is a curious fact that the
major solar event described here was not
followed, after the usual number of hours, by
any known solar proton event on or in the
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vicinity of the earth. However, within a
few hours it was followed by another major
solar event (No. 40) which was accompanied
by polar cap absorption. This time relation-
ship strongly reminds us of a similar situa-
tion with respect to the great PCA region of
July 1959, when a major flare event late
on July 9 was closely followed by a great
flare event on July I0, after which PCA
occurred.

The major SWFat March 29d 0652 UT is asso-
ciated with an important flare in region
5615. Plage and spot data for this region
are given in event No. 39. No dynamic
spectrum observations exist at the time of
the large SWF, but the single radio fre-
quency events indicate that radio bursts
of long duration and extremely great inten-
sity occurred at all wavelengths. It seems
obvious that some form of Type IV continuum
emission exists over the entire frequency
range of the radio spectrum, starting first
at centimeter wavelengths at _ 0655 UT and
reaching the decimeter and meter wavelengths
at _0700 UT. Mme. Pick-Gutmann classifies
this event as a "probable" Type IV, because
of the strong centimeter radiation.

This PCAevent at March 29d 0800 UT is re-
ferred to by Bailey as a "rather curious"
event, because of its late peak and its
abrupt recovery before the beginning of
the next proton event on April I. The late
peak may perhaps be due to additional solar
protons which arrive as a consequence of
solar activity on March 30.

No known flare event is repo_ted at the time
of the major SWFat March 30u 0215 UT and
the accompanying Type II and Type IV bursts,
therefore plage and spot data for this
event are not available. The SWFis taken
from the CRPLcheck-list of unconfirmed
ionospheric disturbances. The Type II
burst at 0325 UT is described by Sydney as
a "possible" Type II. The strong emission
must obviously be confined to the very low
frequencies, since no radio bursts are re-
ported at any of the single radio frequen-
cies at meter or decimeter wavelengths, and
the bursts at centimeter wavelengths are
not great.
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This event at March 30d 1520 UT follows the
"classical" pattern of an important flare,
associated with a major SWF, great I0 cm.
burst, strong Type II and Type IV emission
in the dynamic spectrum, and subsequent PCA
and a geomagnetic disturbance. The solar
flare occurred near the center of the solar
disk, in region 5615. Plage and spot data
for this region are given in event No. 39.
At Ft. Davis, the microwave receiver was in
operation, and the strong Type IV continuum
emission was recorded over a very wide range
of frequencies, from 3900 - 25 Mc. After
2300 UT, the Type IV "changes gradually into
noise storm activity." At the very low fre-
quencies, Warwick observes the Type IV
emission in the dekameter range, at 33-16 Mc,
and still in progress at 0112 UT on March 31.
At centimeter wavelengths the radio event
consists of a very great burst, followed by
a long period of increased flux. At decimeter
and meter wavelengths the radio event consists
of a very large burst, preceded by an earlier
rise in base level which is coincident with
the start of the flare. Major 18 Mc cosmic
noise absorption occurs at 1522 UT and is
followed later by the onset of an 18 Mc noise
storm, with strong continuum, at 1653 - _ 0045 UT.

This PCAevent at March 31d 0300 UT was re-
ported as a separate event by Leinbach, but
Bailey includes it as a part of the event
reported by him on March 29 (event No. 41,
above). Regarded as an independent event,
it may help to explain the curious nature of
Bailey's observation.

This storm at March 3! d 09h UT is one of the
relatively few great storms for which the 3-hr.
K_'s reach a maximumvalue of 9. Dr. Bartels
h_s listed only such great storms in 37 in-
stances in an interval of 30 years (1932-1961).

Like event No. 43, this event at April i d
0843 UT also follows the "classical" pattern
of major flare, major SWF, great centimeter
radiation, with possible Type IV emission in
the dynamic spectrum, and subseq,ent PCAand
geomagnetic storm. Also like event No. 43,
the great flare occurred near the center of
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the solar disk, in the same plage, region
5615. Great radio bursts of high intensity
and long duration are reported throughout
the entire range of the radio spectrum at
the single radio frequencies. Although
dynamic spectrum observations do not exist
at the time of the major flare at 0843 UT,
it seems highly probable that some form of
Type IV continuum emission occurred, be-
cause of the strong radiation at all wave-
lengths -- especially at centimeter and
meter wavelengths.

Using his back-scatter technique, Bailey
reports the start of this PCAevent at
April 01d i000 UT. Leinbach reports the
onset of PCAon riometers at Thule at
0945 UT. From data recorded on the satel-
lite Explorer VII, Dr. Van Allen reports
that substantial increase of the intensity
of solar protons of E e30 Mev, in the
vicinity of the earth, occurred during the
period 0933 - 1019 UT (but not before
0933 UT), with maximumat about 1020 UT.
Dr. Van Allen comments that thi _ solar
proton event of April 1 "was the most in-
tense of the some ten events observed by
Explorer VII since October 13, 1959,"
but was of intermediate intensity when
compared with all such events. A 24%
Forbush decrease occurred just prior to
the cosmic ray event, during the early
morning hours of April i.

The major SWFat April 3d 0520 UT is
associated with an important flare that
occurred in region 5615. Plage and spot
data for this region are given in event
No. 39. No dynamic spectrum observations
exist at the time of the SWF. At the
single radio frequencies, no known radio
events are reported at meter and decimeter
wavelengths. At centimeter wavelengths,
rather strong bursts of short dtlration
(i: I0 minutes) occur almost simultaneously
and very soon after the start of the SWF,
and it is rather unlikely that any signifi-
cant Type IV emission is present.

This is another major event in the "classical"
pattern, like events Nos. 43 and 46. The
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major SWFat April 5d 0140 UT is accompanied
by a very great I0 cm. burst, followed by
strong Type II and Type IV bursts in the
dynamic spectrum, and is associated with an
important flare in plage 5615, which is now
situated in the northwest quadrant of the
solar disk, near the west limb. Very great
events are reported at all of the single
radio frequencies where a major burst of
great power seems to sweep rather slowly
through the radio spectrum, appearing first
at meter wavelengths at 0124 UT and reaching
the centimeter wavelengths about 28 minutes
later, at 0152 UT. At this time, the Type II
burst appears in the dynamic spectrum
(described as a "possible" Type II by the
Sydney observers). After 0300 UT, the
Type IV continuum emission degenerates into
weak noise storm activity. This major event
on ti_e sun, like events Nos. 43 and 46, is
also followed by PCAand a subsequent geo-
magnetic storm.

Bailey reports the onset of this PCAevent
at 0700 UT on April 5. Dr. Gregory starts
the PCAat 0400 UT (and continues the event
for an interval of 4 days). Dr. Van Allen
reports that Explorer VII measured the onset
of a "distinct solar proton event" in the
vicinity of the earth at about 0615 UT on
April 5th, which lasted about 1-1/2 days.
The peak intensity was not observed by the
satellite, due to lack of observations.

This gradual magnetic storm at April 5d 00h UT
is given an independent start by only two
stations. The other five stations include
this interval of stormin_ as a part of the
storm described in event No. 48. However,
the 3-hrly. Kp's clearly show an increase in
their values late on April 4, reaching a

o maximumvalue of 6 on the 5th.

The brief sudden commencementstorm at April 7d
1511 UT was classifieQ as a storm by only two
stations (Hermanus and Huancayo). However,
there is a real, though minor, change in the
3-hrly. Kp's during this interval.

There is no known major solar event related
to this sudden commencementstorm at April I0 d
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0127 UT. It may, however, be a member of
the sequence of storms referred to in events
Nos. 36, 26 and i0.

No SWFis reported in association with the
Type IV event at April i0 d 2323 UT. This
Type IV emission is of very short duration
(5 minutes) and is related only to minor
bursts, also of short duration, at decimeter
and meter wavelengths. The single radio
frequency events seem to indicate that a
modest radio event began first at the high
frequencies (2317 UT at centimeter wave-
lengths) and progressed toward the lower
frequencies (reaching the decimeter and
meter wavelengths at 2323 UT).

Only two stations give this gradual masnetic
storm an independent start on April ii °
21h UT. The other stations include this
interval of storminess as part of the storm
that began on April I0 (event No. 55).
However, it seems logical to actually end
the earlier storm on the llth, since the
3-hrly. Kp's decline, and then increase
to a maximumon the 12th, and again on the
13th.

This large, bright and active plage, region
5627, although it produces 31 flares of
importance _ 1 during its transit across
the solar disk, does not produce any solar
events of sufficient magnitude to warrant
their inclusion in this catalogue of major
solar events.

This proton event at April 15d i0 h UT is
one of Dr. Gregory's small proton events
which is present in data from high-latitude
stations, and does not appear to have been
reported elsewhere. It has no major event
in this catalogue as its antecedent, al-
though solar eve,:ts of lesser degree
occurred on April 15, prior to the onset
of the PCA.

The Type II ar,J Type IV bursts at April 24 d

2343 UT are reported only by Warwick in the

very low frequent v deI.:;_meter range of ti_e

dynamic spectrum. At the higher frequei_cie:'..

Ft. Davis r_:porLs o,l]y an increase iv, Type ;
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noise storm activity, with continuum, on an
already noisy record. The bursts are asso-
ciated with flare activity in region 5642.
This plage is a return of the active region
5615 (event No. 39), which was responsible
for the solar protons detected on March 29,
31, April 1 and 5. It has already been
pointed out that the unusual parent region
5615 was responsible for at least 14 major
events in this catalogue. The present region
-- its offspring, region 5642 -- is also
responsible for an unusually large number of
events. There are 8 major events attributed
to activity in plage 5642 -- Nos. 61, 62, 65,
66, 67, 68, 69 and 70 -- two of which are
PCAevents, followed by subsequent geomag-
netic storms. The complex ? spot No. 14814
in region 5642 is a return of the large
spot No. 14778 in region 5615. Except for
a group of small bursts reported at i000 Mc,
no other radio bursts are reported at any of
the single radio frequencies at the time of
the Type II and Type IV bursts. The radio
event therefore appears to be confined mainly
to the very low frequency range of the radio
spectrum. The SWFappears in the CRPLcheck-
list as an unconfirmed event, reported by
only one station.

This sudden commencementgeomagmetic storm
at April 27d 2001UT has two maxima, the first
of which is reached quickly, late on the 27th.
During the second half of the 28th, the Kp's
decline and then increase again on the 29th,
when a second maximumis reached. This latter
maximummay be the effect of the major flare
event on April 28th, described next in event
No. 63.

The major SWFat April 28d 0120 UT is asso-
ciated with a large I0 cm. event, and Type II
and Type IV bursts in the dynamic spectrum.
It is also related to a major flare which
occurred in a plage region which is not very
flare-productive (only 5 flares of Imp. _ 1
occurred in region 5645 as it transited the
solar disk). This is not the usual circumstsnce
for regions connected with solar eve_:ts of the
"classical" pattern and fol]owed by PCA.

The duration of this PCAevent of April 28,
as given by Bailey, is based on an extrapolation
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into the next event, which sL....
29th, before the end of the earlier event.
The satellite Explorer VII also detected
the arrival of solar protons in the vicinity
of the earth. According to Dr. Van Allen
the satellite data show a slight increase
at 0323 UT, and this starting time "almost
coincided with the onset of PCAof int.>l db
recorded at Thule, Greenland."

The Typejll and Type IV double events at
April 29u _ 0200 UT and _,0400 UT are asso-
ciated with an important flare in region
5642. Plage and spot data for this region
are given in event No. 61. The flare ob-
viously is a "double" event of long duration,
with two principal maxima of about the same
intensity occurring in about the same
position in the plage. The SWFand the
radio bursts at centimeter wavelengths
show this same "double" aspect. However,
the radio bursts at decimeter and meter
wavelengths are associated only with the
second phase of the flare.

This PCAevent at April 29d 0500 UT was
also reported by Dr. Gregory, who starts
the event at 02H, with a duration >5 days.
Solar cosmic ray particles were also mea-
sured by the satellite Explorer VII.
According to Dr. Van Allen, there was "a
marked increase in intensity during late
April 29 and early April 30." Scientists
from the USSRalso recorded the event, with
balloon equipment. Bailey comments that the
event is a curious one, with a late peak
which is followed by an abrupt recovery.
Obayashi suggests the following explanation:
"Solar protons ejected from the flare of
April 29 were stopped and trapped by the
magnetic plasma cloud --- which had been
produced by the flare of April 28. However,
some particles, presumably of higher energy,
leaked out through the magnetic plasma
cloud, and this leaking may account for a
slow rise in flux until the arrival of the
cloud, which is observed at the time of
the Sc storm of early April 30."

This sudden commencementstorm at April 30d
0132 UT is one of the relatively rare great
storms for which the 3-hr. Kp's reach a
maximumvalue of 9. Seven stations indi-
cate that a second sudden commencement
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occurred at April 30d 1214 UT -- which is
when the KD's reach their maximumvalue.
A Forbush-_ype decrease in galactic cosmic
ray intensity of about 13%was observed by
Explorer VII at around 2100 UT on April 30.
The neutron monitors at Deep River showed
a Forbush decrease of about 8%, observed
around 2200 UT on the 30th.

The major flare at May 4d i000 UT is a
great limb event, and has been thoroughly
described and discussed by Ellison. The
event is a spectacular one, not especially
for its intensity as for the unusual loop
activity that began at 1035 UT. The flare
occurred in region 5642, which was at the
west limb of the sun at the time. Plage and
spot data for this region are given in event
No. 61. The flare was accompanied by a
major SWF, and a great I0 cm. outburst.
Dynamic spectrum observations do not exist
at the time of the flare at i000 UT, but
the radio events at the single radio fre-
quencies indicate that major bursts
occurred at all wavelengths. The very
strong bursts at centimeter wavelengths
indicate that Type IV emission most probably
occurred.

This proton event at May 4d 1030 UT is
one of the rare events which are accompan-
ied by a cosmic-ray increase at ground
level. The first arrival of solar cosmic
rays was observed at 1029 UT by the ground
neutron monitors. Solar cosmic rays were
also measured by many other observers with
equipment aboard balloons and satellites.
Data from Explorer VII does not exist prior
to 1516 UT, after which time the cosmic-ray
intensity increased by a factor of 8 times
the normal cosmic-ray intensity.

Five of the 14.stations begin this gradual
storm of May 5d 20h UT about 20 hours later,
on the 6th. This may be due to the fact
that the 3-hr. KplS show an initial decline,
after which they increase again on the 6th
and reach their maximumvalue of 7 late
on that day.(Also, all of this may be mixed
up with the arrival of solar protons at
1800 UT on the 6th$ (cf. event 73, below _
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No known flare is reported at the time of
the Type II burst at 0312 UT (this may be
due to a lack of observations), therefore
plage and spot data for this event are not
available. No radio events are reported at
any of the single radio frequencies in
association with the Type II event. The
SWFappears in the CRPLcheck-list, and is
an unconfirmed ionospheric event.

The major flare at May 6d 1404 UT follows
the "classical" pattern, and is accompanied
by a major SWF,Type II and Type IV emis-
sion in the dynamic spectrum, and large
radio bursts of long duration at all wave-
lengths, followed subsequently by PCA and
a geomagnetic disturbance. The flare
occurred near the center of the solar disk,
in region 5653, which is a large and bright,
but relatively inactive plage (only 14 flares
of importancem I occurred in the region as
it transited the solar disk) and contains
only an _ spot. One wonders why such a
major solar flare as the above, followed
by PCA, should have occurred in such a
region. The strong type II burst is con-
fined to the low frequencies, and is preceded
by the onset, shortly after the start of the
flare, of strong Type IV emission which
covers the full range of the dynamic spec-
trum sweep. The Michigan observers report
only the strong Type I noise storm, and
Ft. Davis comments that the Type IV
"changes gradually into noise storm activity."
In the dekameter range at the very low fre-
quencies, Warwick reports the onset of con-
tinuum emission of very long duration. The
single radio frequency events indicate that
a similar situation prevails throughout the
entire range of the radio spectrum. At
centimeter wavelengths, the radio event
consists of a great burst, followed by a
very long-enduring interval of increased
flux. At decimeter wavelengths the event
consists of a major burst, followed by the
onset of a noise storm, and at meter wave-
lengths the event is a rise in base level
with the onset of a noise storm. The major
burst appears to progress rather slowly
through the radio spectrum, beginning first
at centimeter wavelengths at 1406 UT, and
reaching the meter wavelengths 8 minutes
later, at 1414 UT.
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No. 73

No. 75

No. 75a

No. 77

A burst of solar cosmic rays detected by

Explorer VII on May 6 was in c_ose coincidence
with the onset of PCA at May 6a 1800 UT.
The satellite data also show a second in-

crease, late on May 7, which apparently is

not associated with any major solar event.

No dynamic spectrum observations exist at

the time of the f_are of importance 3, in
progress at May 9 u 0704 UT. The radio

events at the single radio frequencies

indicate that a relatively minor burst
occurred at about 0645 UT and was followed

by a long interval of increased flux or

noise, of relatively modest intensity. It

does not seem likely that any significant

Type IV emission occurred with the major

flare. No 200 Mc radio events are reported

in association with the flare, but this
may be due to a lack of observations.

This minor proton event at May 9d 08 UT is

one of Dr. Gregory's small proton events,

which is present in data from high-latitude
stations.

The major SWF at May 12 d 1348 UT and the

subsequent Type IV burst at 1403 UT are

associated with flare activity in plage

region 5654, which is located at a high
solar latitude (N30°), near the west limb

of the sun on the 12th. Region 5654 is a

new plage -- active, with 38 flares of

imp._ 1 during its transit across the disk

-- and containing a complex y spot, No. 14825,

which is one of the largest spots of the year,
with an area equal to 1800 millionths of the

solar hemisphere (Greenwich data). The

Type IV emission must have been confined to

the very low frequencies, since it is re-

ported only by Warwick, in the dekameter

range of the dynamic spectrum, at 33-16 Mc.

The weak Type I noise storm is reported only

by Michigan, on their lowest frequency band.
At centimeter wavelengths, the radio event

consists of a rather large and complex burst

which is followed by a post-burst enhancement

of flux lasting all day. At decimeter wave-

lengths, the radio event consists of major

bursts superposed on a noise storm, and at

meter wavelengths the event is described as a
rise and fall in flux.

5.Vlll-xxv

1960



No. 78

No. 79

No. 80

_'_. 82

The major event at May 13 d '_ 0520 UT follows

the :'classical" pattern of a major flare

which is associated with a major SWF, great

i0 cm. burst, Type II and Type IV emission

in the dynamic spectrum, and great bursts

of long duration at all of the single radio

frequencies -- followed within a few hours

by polar cap absorption. The major flare
occurred near the west limb of the sun, at

high latitude, in region 5654. Plage and
spot data for this region are given in
event No. 77.

The PCA event of May 13 d has an onset at

0730 UT, according to Bailey. Using the
data from high-latitude stations, Dr.

Gregory starts the proton event at 0700 UT,

and using the riometer recordings at

College, Alaska, Leinbach begins the event
at 0620 UT. Explorer VII data show an in-

crease in intensity above the normal cosmic-

ray background of 15 counts/sec to 58 counts/sec

at 1330 UT on May 13. The counting rate was

back to normal by 1600 UT on May 15th.

The flare dat a associated with the major
SWF at May 15 u 0312 UT are rather poor.

Flare observations were not in progress at

the beginning of the SWF, and there is only
a doubtful association with flares of im-

portance 1 and i+ in progress during the
later stages of the SWF (which was of very

long duration). These flares were in pro-

gress in plage regions 5660 and 5663, near
the center of the disk, and near the south-

east limb. Region 5663 contains a large

6p spot, No. 14840, which is one of the
largest spots of the year, with an area equal

to 1575 millionths of the solar hemisphere

(Greenwich data). No dynamic spectrdm ob-

servations exist at the time of the major

SWF, and no known radio events are reported

at any of the single radio frequencies,
except for a minor burst at 9400 Mc.

No known flare event is reported at the

time of the Type II and Type IV events at
M._y 17 d 1743 tiT and l_Iter. However, it
should be noted theft L'oth Climax and

Sac. Peak report surge activity oll the disk,

in region 5663, from 1726 - 1743 UT. Plage
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No. 83

No. 84

No. 85

and spot data for this region are given in
event No. 81. No SWFis reported in associa-
tion with the dynamic spectrum events. At
the single radio frequencies, no radio events
are reported at centimeter wavelengths, and
at decimeter wavelengths the radio event con-
sists of a minor burst of short duration. At
meter wavelengths the radio event is a minor
burst which is followed by a rise and fall
in flux. This solar event apparently is con-
fined to the lower radio frequencies -- the
Type II burst at _ 150 Mc. and the Type IV
event at _ 60 Mc. In the dekameter range,
Warwick observes the Type IV emission until
1852 UT, at 31-16 Mc. The 18 Mc cosmic noise
recorder registers a major burst (at the time
of the Type II), followed by the onset of an
18 Mc noise storm (at the time of the Type IV)
which continues until 1900 UT.

The small proton event of May 18 was ob-
served by Explorer VII. Dr. Van Allen says,
"On May 18 after 1200 UT an increase of
about 40% above the normal cosmic-ray inten-
sity was observed." Dr. Gregory reports a
small proton event, present in data from high
latitude stations, beginning on the 17d at
15h UT, and lasting for about 2 days.

There is no known major solar event readily
available as the antecedent of this gradual
geomagnetic storm at May 23d 14h UT. How-
ever, it may be related to region 5663, which
is a very radio-noisy region and which has
been the source of Type IV emission and solar
protons. The storm occurs 3 days after the
central meridian passage of region 5663.

The great i0 cm burst at .....• gl_y 26 d nnan ,,_ -u_v_ u± 1S

associated with flare activity in region

5669, which is a return of the unusually
active solar-proton regions 5642 and 5615 of

April and March. Region 5669 contains a
y spot, No. 14849, which is a return of the

_p spot No. 14819 in region 5642. No dynamic
spectrum observations exist at the time of

the large I0 cm. event, but the great bursts

which are reported at all of the single radio

frequencies, and especially at centimeter

wavelengths, indicate that some form of

Type IV emission probably occurred.
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No. 86

No. 87

No. 89

The small proton event at May 26d i000 UT
was reported by Dr. Gregory, and appears
in data from high-latitude stations.
Dr. Van Allen reports that a small proton
event was recorded by instruments aboard
the satellite, Explorer VII_at 1200 UT,
when an increase of about 40% above the
normal cosmic-ray intensity was observed.

It is difficult to find any good and exact
flare association for the Type II burst at
May 27d 1502 UT and the Type IV at 1517 UT.
These events are reported only by Warwick,
in the dekameter range, at 33-20 Mc, and
are evidently confined to the very low fre-
quency range of the radio spectrum. It is
difficult to decide which of two flare
events (a or b) may be associated -- if at
all -- with the dynamic spectrum events.
Flare a is described as a bright point with
an active dark flocculas, in region 5678
near the east limb of the sun. Flare b is
described as several bright points with an
active dark flocculus, in region 5669 near
the center of the solar disk. Plage and
spot data for this region are given in event
No. 85. No SWFis reported at the time of
the Type II and IV events, or at the time
of flare a. However an SWFis reported in
association with flare b.

The major flare at June i d 0823 UT, one of
the great flares of the current solar cycle,
was accompanied by a major SWFand a great
i0 cm. outburst. The flare occurred near
the east limb of the sun, at high solar lati-
tude, in a very large, bright and active
plage, region 5680, which produced 34 flares
of importance 2_ 1 during its transit across
the solar disk. Region 5680 is a return of

the plage which was responsible for events
Nos. 77, 78 and 79 in this catalogue (region

3654), and contaihs a ,_"spot No. 14867, which

is a return of the ]arge _ spot No. 14825 in

region 5654. Although dynamic spectrum ob-
servations do not exist at the time of the

great flare at 0823 UT, great outbursts occur

at all of the single radi,._ frequencies-, and
indicate that Type IV emissio;_ probably ,..,,_Is

present throughout the entire freq._ency r;in_e
of the radio spectrum.
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No. 90

No. 91

No. 93

No. 94

This small proton event of June 1 was also
re_orted by Dr. Gregory, starting at June Id
14n, duration 6 days. No significant polar
cap absorption was reported by ground-based
riometers. Explorer VII data showed a slight
increase in intensity, above the normal value,
at 1021 UT, and Dr. Van Allen comments that
"solar protons therefore began arriving in the
vicinity of the earth sometime between 0839 UT
(the time of the previous pass of the satellite)
and 1021 UT." The peak intensity occurred
about 3.5 hours after the flare.

The Type II burst at June i d 2007 UT and
Type IV event at 2012 UT are associated with
activity in region 5669 at the west limb of
the sun. The event is described as a "bright
surge at the limb." Plage and spot data for
region 5669 are given in event No. 85. The
event was accompanied by a major SCNAat 18 Mc,
from 2007 - 2125 UT, with numerous bursts
superposed on the absorption record.

The small proton event of June 4 is reported
by Dr. Van Allen, who states that "an enhanced
solar proton intensity was observed on June 4
by Explorer VII." The event is small, and is
very similar to the events of May 18 and May 26.
Dr. Van Allen offers the suggestion that the
flare-associated solar plasma ejected from the
s_n during the great flare of June 1 (which
reached the earth on June 4 and caused the
Sc storm of event No. 92, and a Forbush de-
crease recorded by neutron monitors) also may
provide a mechanism for the increase in solar
protons observed by the satellite on June 4,
after the start of the geomagnetic disturbance.

The Type II _ at June J_d._99_......TTT_ a_so-
ciated with flare activity in region 5680.
Plage and spot data for this region are given
in event No. 89. The SWFappears in the CRPL
check-list and is an unconfirmed event, re-
ported by only 1 station. With the exception
of the relatively minor i0 cm. radio bursts,
no radio events are reported at any of the
single radio frequencies in association with
the Type II burst. In the dekameter range,
the Type II was a stronger event, and was ob-
served by Wam_ick at 33-18 Mc.
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No. 95

No. 96

No. 97

No. 98a

No. 99

The large i0 cm. burst at June I0 d 0508 UT
is associated with flare activity in region
5680, near the northwest limb. Plage and
spot data for this region are given in event
No. 89. In the dynamic spectrum, the group
of bursts at 0435 UT is described by the
Sydney observers as a "possible Type II,"
and is the only event reported during their
several hours of observation. It may have
no association with the later events at
0508 UT. No single radio frequency events
are reported at decimeter and meter wave-
lengths at the time of the strong i0 cm.
burst.

The major SWFat June 12d 0453 UT is asso-
ciated with an important flare that occurred
near the southeast limb of the sun, in region
5695. This region is a very large, bright
and active plage which contains an unusually
large number of spot groups. In addition
to the four spot groups listed in the cata-
logue, three other spots of an ephemeral
nature also were present in the plage. The
_p spot No. 14885 is a return of the large
_p spot No 14840, and _ spot No. 14889 is
a return of 6 spot No. i$848, both in region
5663. No dynamic spectrum observations
exist at the time of the large SWF, and no
known radio events are reported at any of
the single radio frequencies (this may be
due partly to a lack of observations).

The weak Type II burst at June 14d 0018 UT
was evidently observed only in the very low
frequency range, at 33-22 Mc. The event was
not reported by Sydney or Ft. Davis, at any
higher frequencies.

This minor _roton event of June 15 is one of
Dr. Gregory s small proton events, present
in data from high-latitude stations, which
does not appear to have been reported else-
where.

The Type II burst at .Tune 20 d 0132 UT is

associated with flare activity in region
5695, now situated near the southwest limb

of the s_in. Plage and spot data for this

region are given in event No. 95. The Sydney

observers conti_ue the Type II event until
0146 UT. Strong bursts of short duration

occur almost simultaneously at all of the
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No. i00

No. i01

No. 102

single radio frequencies, with the start of
the flare, and with the first group of strong
Type III bursts at 0127 UT.

The Type II burst at June 23d 0335 UT is asso-
ciated with minor flare activity in region
5706, which is another "descendent" of the
active "proton" regions of March and April.
Region 5706, in its fifth rotation, is a re-
turn of region 5669 (cf event No. 85), and
contains an _p spot, No. 14901, that is a
return of ? spot No. 14849 in region 5669.
The latter spot was a return of the _p spot
No. 14819 in region 5642. No SWFand-no
i0 cm. events are reported at the time of the
Type II event. With the exception of a minor
burst at 200 Mc, no other radio events are
reported at any of the other single radio
frequencies.

The large i0 cm. burst at June 25d 1026 UT,
and the Type II and Type IV events which
follow, are related to flare activity in an
unusual plage. Region 5713 is a new plage,
which is active (46 flares of importancem I)
and contains a complex ? spot, No. 14908, and
which may be responsible for 14 events in this
catalogue -- the solar activity described in
events Nos. i01, 102, 105, 106, 107, 108, iii,
112 and 113, and the possibly related proton
events and magnetic storms of events Nos. 103,
104, Ii0, l12a, and 115. A most unusual group
of rather remarkable flares occurs in plage
region 5713 on June 25, 26 and 27. The large
i0 cm. burst at 1026 UT on June 25 is of
short duration and is coincident with the start
of the flare and the SWF, and also with similar
bursts at other single radio frequencies, and
may be related to the weak Type IV emission,
of short duration, which occurs in the dynamic
spectrum. The strong Type II burst is confined
to the lower frequencies.

The major flare at June 25d 1136 UT occurred
near the center of the solar disk, in region
5713. Plage and spot data for the region are
given in event No. i01. Observations began at
Ft. Davis at 1215 UT, and Type IV emission was
in progress at that time. The start of the
Type IV event was recorded at Michigan. Large
radio bursts are reported at all of the sin_ I
radio frequencies, and these are followed _
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No. 103

No. 105

No. 106

No. 107

very long-enduring post-burst increases in
flux or noise.

This minor proton event on June 25 was re-
ported by Dr. Gregory and is based on data
from high-latitude stations. Dvoryashin
also reports the existence of weak absorp-
tion in the polar cap, following the major
flare at 1136 UT.

The Type IV event at June 25d 1717 UT is
associated with flare activity in region
5713 (like event No. 102, but a lesser flare).
The Type IV emission appears to be confined
to the decimeter and meter wavelength regions
of the radio spectrum. The i0 cm. event is
a relatively minor burst, compared to the
strong bursts of long duration which are
reported at the lower frequencies. In the
dekameter range of the dynamic spectrum,
Warwick reports weak continuum from 1600-
1809 UT at 33-22 Mc, and the 18 Mc SCNA
recorder registers the onset of a noise storm
at 1659 UT (which continues for>8 hours).

The large i0 cm. burst at June 25d 2037 UT,
followed by strong Type II and Type IV
events, is associated with an important
flare in region 5713 (like events Nos. 102
and 105). The i0 cm. event is a great burst,
described as a "period of irregular activity,"
which begins at 2037 UT, near the time of the
start of the flare and the SWF. At decimeter
wavelengths the major radio burst starts a
few minutes later, at 2040 UT, and at meter
wavelengths strong bursts of long duration
begin at 2045 UT, coincident with the onset
of the strong type IV emission in the dynamic
spectrum. Although Ft. Davis ends the Type IV
burst at 2153 UT, Michigan continues the event
until 2216 UT. In the dekameter range,
Warwick observes the Type II burst over a
frequency sweep of 33-20 Mc, and continues
the burst until 2110 UT. At these very low
frequencies, no Type IV emission is observed
-- instead, there is weak continuum at
33-21 Mc, from 2048 - 2120 UT.

This is another major flare in the active re-
gion 5713. Plage and spot data for this
region are given in event No. i01. No dynamic
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No. 109

No. iii

spectrum observations exist at the time of
the major flare at June 26d 0428 UT. The
radio events at the single radio frequencies
indicate that strong bursts occur at all
wavelengths in the radio spectrum. Since
these are of relatively short duration and
begin near the time of start of the flare and
SWF, it is not likely that any significant
Type IV bursts occurred.

The weak Type IV burst at June 26d 1401 UT
was reported only by Michigan, and was ob-
served on their C band$ in the decimeter
range of their frequency sweep. This unusual
Type IV event, of only 4 minutes duration, is
associated with an important flare in region
5713, and the entire event is very similar
to the preceding event No. 107. Very strong
radio bursts of relatively short duration
occur almost simultaneously at all of the
single radio frequencies at about 1359 UT,
and have their counterpart in the dynamic
spectrum as groups of strong Type III bursts.

The major flare at June 26d 2358 UT, occurred
in a large, bright plage which was rather inac-
tive as it transited the solar disk (only 3
flares of importance_l). This plage, region
5719, was in its 4th rotation, and contained
an _p spot, No. 14915, which was the return
of _p spot No. 14864 in region 5679 -- in
turn a return of _p spot No. 14823 in region
5653. The flare was accompanied by strong
Type II and Type IV bursts in the dynamic
spectrum. Both Ft. Davis and Sydney comment
on the fact that the Type IV emission has
"unusual structure, resembling Type III. _'
The strong emission seems to be confined to
the lower frequencies, for the radio bursts
at centimeter wavelengths are relatively
minor, but very strong bursts are reported
at meter wavelengths.

The large i0 cm. bursts at June 27d 0419 UT
and 0501 UT, and the Type II and Type IV
bursts, are associated with flare activity
in region 5713. Plage and spot data for this
region are given in event No. i01. The flare
has several maxima, and a nearby filament
suddenly becomes active. In the dynamic
spectrum, the stronger Type III bursts occur
in the midst of a Type III noise storm of
intensity i, already in progress. The
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No. 112

No. l12a

No. 113

No. 114

No. 116

Type IV emission gradually changes into Type I

noise storm activity after 0529 UT.

The major flare at June 27 d 2140 UT, which

occurred in region 5713, was accompanied

by strong Type II and Type IV bursts in the

dynamic spectrum. The Type II burst at

2157 UT, observed by Warwick at the very low
frequencies, was called an unclassified burst

by Ft. Davis and by Michigan, "resembling

Type II." Although Ft. Davis ends the Type IV

emission at 2255 UT, both Michigan and Warwick

continue the Type IV event until 2345 UT.

These minor proton events of June 27 and 28

are small events which are reported by

Dr. Gregory, and are present in data from

high-latitude stations. They do not appear
to have been reported elsewhere. The second

event, on June 28, begins before the first
event has ended.

The large i0 cm. burst at June 29 d 0141 UT,

and the Type II and Type IV burs _ , are asso-

ciated with flare activity in t_ active

plage 5713, which is now in the northwest
quadrant, near the west limb of the sun.

Plage and spot data for this region are given
in event No. i01.

The weak Type II burst at June 29 d 1047 UT is

associated with flare activity in a large,

bright and active plage, region 5724, which

is the return of the active region 5680 --
described in event No. 89. No SWF is reported

at the time of the Type II burst. At the

single radio frequencies, relatively minor

bursts occur simultaneously with the start of

the flare at centimeter wavelengths, but no

radio events are reported at decimeter or at
meter wavelengths.

Th_s minor geomagnetic disturbance at July 3d

15" UT was classified as a separate storm by

only two stations -- Fredericksburg and Tucson.

The Kp's reach a maximum only of 4, which is

below real storm level. Perhaps this interval

of storminess should more properly be regarded
as a continuation of the more severe disturbance

that began on June 29th.
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No. 118

No. 119

No. 121

No. 124

The _? spot No. 14921, in region 5726, is
one of the largest spots of the year, with
an area equal to 1900 millionths of the
solar hemisphere (Greenwich data). This
large, bright and active region (24 flares
of importance _ i during its transit across
the solar disk), with its huge and complex
_? spot, does not contribute any major solar
events for inclusion in this catalogue.

No SWFand no i0 cm. bursts are reported in
association with the Type II burst at July 8d
2337 UT. Except for a minor burst at 545 Mc,
no radio events are reported at any of the
sinEle radio frequencies at the time of the
Typellbu_t, which apparently is confined to
the very low frequencies.

It is difficult to find any major solar event
to be the antecedent of the s_rong sudden
commencementstorm at July 14a 1702 UT.

The strong Type Ii burst at July 19d 1821 b_
is associated with modest flare activity in
region 5749. This large, bright and active
region, in its first rotation, contains a
large and complex _ spot, No. 14939, which
is one of the largest spots of the year, with
an area equal to 1400 millionths of the solar
hemisphere (Greenwich data). At the single
radio frequencies, moderately strong bursts
of short duration occur simultaneously with
the start of the flare, at all wavelengths.
The microwave receiver was in operation at
Ft. Davis, and Type IV emission was briefly
recorded at centimeter wavelengths.

The Type II burst at August 3d 1624 UT is
associated with minor flare activity in
region 5775, near the northwest limb of the
sun. This very large, very bright and active
plage is a return of the region described in
event No. 117, and contains a complex ? spot,
No. 14967, which is a return of the huge
_ spot No. 14921 in region 5726. No i0 cm.
events are reported at the time of the Type
II burst, and the only radio events which are
reported at other radio frequencies are minor
bursts at meter wavelengths, coincident with
the start of the flare and with the group of
Type III bursts in the dynamic spectrum. The
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No. 125

No, 126

SWFappears in the CRPLcheck-list, and is
an unconfirmed ionospheric event which is
reported by only one station.

No known flare is reported at the time of
the Type II burst at August 4d 1623 UT, there-
fore plage and spot data for this event are
not available. However, the sun was not
without some form of activity at this time.
An active dark flocculus was reported from
1631 - 1710 UT, at N27 W70 (near region 5775).
Also, frequent bright surges at the east limb
(N22 E90), where region 5794 is coming around,
were reported at 1545 - 1600 UT and 1720 -
>2400 UT. The event appears to be confined
to the lower radio frequencies, for no radio
events are reported at any of the single radio
frequencies except for very minor bursts at
meter wavelengths, which are coincident with
the group of Type III bursts in the dynamic
spectrum. The weak Type II event is recorded
in the dekameter range only, at 39 - 22 Mc.
The SWFappears in the CRPLcheck-list, and
is an unconfirme(1 event which is reported by
only one station.

The only flare activity which is reported at
any time reasonably close to the time of the
major SWFat August 5d 1043 UT, is a flare
in progress in region 5794 at the east limb
of the sun. This very great plage - very
large, very bright, very active (70-flares of
importance_l) -- is a return of the active
region 5749 (which was described in event
No. 121), and contains a complex fly spot,
No. 14981, which is one of the largest spots
of the year, with an area equal to ii00
millionths of the solar hemisphere (Greenwich
data). Nine e_e_ts in this catalogue may be
attributed, either directly or indirectly,
to activity in region 5794 -- events Nos. 125,
126, 127, 130, 131 and 140 and the proton
event No. 133 and subsequent storms Nos. 128
and 136. No dynamic spectrum observations
exist at the time of the SWFat 1043 UT, and no
i0 cm. bursts are reported at this time, al-
though minor bursts are reported at other
centimeter wavelengths. No known radio events
are reported at ._nv other single radio fre-
quencies.
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No. 127

Nos. 130, 131

No. 132

No. 133

The Type II burst at August 6d 1627 UT is
associated with flare activity in region
5794, near the east limb of the sun. Plage
and spot data for this region are given in
event No. 126. Moderate bursts of short
duration occur almost simultaneously at all
of the single radio freqdencies, coincident
with the start of the flare at 1618 UT, and
with the onset of the Type IV burst reported
by Warwick in the very low frequency deka-
meter range of the dynamic spectrum. The
Type II burst is also confined to the lower
frequencies, and continues until 1649 UT on
the dekameter spectrum sweep.

The large i0 cm. burst at August ii d 0235 UT,
which is followed by Type II and Type IV
bursts, is associated with flare activity
in the active plage region 5794. Similarly,
the large i0 cm. burst later in the day, at
August ii d 1923 UT, which is also accompanied
by Type II and Type IV bursts in the dynamic
spectrum, is also associated with major flare
activity in the same plage region.

No SWFis reported at the time of the Type IV
burst at August li d 2248 UT, which appears to
be associated with a minor flare in region
5788, near the southwest limb of the sun.
However, there is also an active prominence
region at the southeast limb at 2241 UT
(where plage region 5800 is coming around the
limb), and the association is therefore not
definite. No SWFis reported at the time of
the Type IV burst, and no radio events are
reported at any of the single radio frequencies
with the exception of an 18 Mc burst which is
coincident with the start of the flare, and
with the group of Type III bursts in the dy-
namic spectrum. Instead of classifying the
event as Type IV, Sydney reports continuum
emission of int. 2, < 2241 - 2315 UT.

This minor proton event of August 12 was re-
ported by Dr. Gregory, based on data from high-
latitude stations. Dr. Van Allen reports that
at 1240 UT on August 12, Explorer VII measured
solar protons in the neighborhood of the earth,
with a "significant increase in the counting
rate above the norma] value."
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No. 134

No. 135

No. 136

No. 137

The major SWF and great i0 cm. burst at

August 14 d 0515 UT is associated with an

important flare that occurred near the

center of the solar disk, in the active

plage region 5794. Plage and spot data

for this region are given in event No. 126.

No dynamic spectrum observations exist at

the time of the major SWF. The single

radio frequency events indicate that strong

bursts occur at all wavelengths within a
minute or two of the start of the SWF at

0515 UT. All of the large bursts at centi-

meter wavelengths (9400 to i000 Mc) are

followed by a long interval of decreased
flux, or absorption, which is a rather rare

happening. At decimeter wavelengths the

radio event consists of a major burst,

followed by the onset of a long-enduring
noise storm.

The large I0 cm. burst at August 14 d

1307 UT is associated with flare activity

in plage region 5799, which is a very
large, very bright and active plage in its

first rotation. The _o spot No. 14985 is
one of the largest spots of the year,with
an area of 1225 millionths of the solar

hemisphere (Greenwich data). At centimeter

wavelengths, the strong radio bursts occur

simultaneously with the start of the flare
and SWF, but only minor bursts of very short

duration are reported at decimeter wave-

lengths, and no radio events are reported

at meter wavelengths.

This m_nor geomagnetic disturbance at Aug-
ust 14 u 1510 UT was classified as a storm

by only two stations -- Binza and Wilkes.
The sudden commencement is "almost coincident

with the onset of a Forbush decrease at

Deep River," according to Dr. Van Allen.

Dr. Van Allen states that on August 15 at

about 1130 UT, the solar proton intensity as

measured by Explorer VII was slightly higher

than it was on August 14, and continued to
increase slightly for a number of hours. He

suggests that this may be an event similar
to that of June 4, 1960 -- and that the

magnetic storm and Forbush decrease on Aug-

ust 14 may provide the mechanism for the

temporary small increase in the solar proton
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No. 139

No. 140

No. 142

No. 142a

No. 143

No. 145

intensity on the 15th, when the counting
rate was about 20% above normal.

The large bright plage, region 5800, with
its complex _? spot No. 14984, is not a
very active region (only 2 flares of im-
portance _ i as it transits the solar disk)
and does not contribute any major solar
events for this catalogue.

The Type II burst at August 19d 1239 UT is
associated with flare activity in the ac-
tive plage region 5794, which is now going
over the west limb of the sun. Plage and
spot data for this region are given in
event No. 126.

The major SWFat August 21d 1538 UT is
associated with flare activity near the
center of the solar disk, in region 5806,
which is a new and not very active plage.
The i0 cm. event consists of a modest rise
and fall in flux. The only other events
reported at the single radio frequencies
are onsets of noise storms at meter and
dekameter wavelengths. In the dynamic
spectro_n, the Type II was observed only
on the very low frequencies, in the deka-
meter range.

This minor proton event of August 26 is
one of Dr. Gregory's small proton events,
present in data from high-latitude stations.

The Type II burst at August 26d 1404 UT is
associated with minor flare activity near
the center of the solar disk, in region 5814.
This rather uninteresting and inactive plage
is in its 4th rotation and is th_ return of
part of active region 5775, described in
event No. 124. This event is evidently con-
fined to the very low frequency range of the
radio spectrum, since no radio bursts are
reported at centimeter, decimeter or meter
wavelengths.

Although region 5822 is a large, bright and
active plage, containing a complex _? spot,
it does not produce any solar events of suf-
ficient magnitude to warrant inclusion in
this catalogue.
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No. 146

No. 147

No. 148

No. 150

No. 151

No I0 cm. events are reported at the time of
the Type II burst at September i d 2042 UT.
0nly relatively minor bursts of short dura-
tion occur at other wavelengths, with the
onset of a noise storm at the very low fre-
quencies.

The Type II burst at September 2d 0244 UT
is associated with flare activity in region
5825, situated in the southwest quadrant near
the west limb. Plage and spot data for this
region are given in event No. 146.

The Type II burst at September 2d 0545 UT
is associated with flare activity near the
northwest limb of the sun, in plage region
5816. This region is partly a new plage,
and partly a return of a portion of the
large and active plage 5775, described in
event No. 124. The _p spot No. 15001 in
region 5816 is a return of the y spot
No. 14967 in region 5775 -- which was a
return of _p spot No. 14916 in region 5724.

This major event at September 3d 0037 UT
follows the "classical" pattern of an im-
portant flare, with major SWF, large I0 cm.
burst, and Type II and Type IV bursts in
the dynamic spectrum, followed within a few
hours by PCA. The flare occurred near the
east limb of the sun, in region 5837. This
very large, bright and active plage is a
return of the active "proton" region 5794,
described in event No. 126, and contains a
complex y spot, No. 15015, which is a return
of the large 6y spot No. 14981 in region 5794.
The radio event consists of a great outburst,
since very great bursts of long duration
occur at all wavelengths. In the dynamic
spectrum, the Type II burst is confined to
the very low frequencies, and is reported
only by Warwick in the dekameter range of
the spectrum, at 39-22 Mc.

This proton event at September 3d 0500 UT
is most unusual, especially because of the
rather long delay in the arrival of the
particles. In addition to the polar cap
absorption, there was also a small ground
level effect, and solar cosmic rays were
detected during a rocket flight. A large
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No. 152

No. 153

No. 154

No. 156

No. 157

increase in the solar proton intensity was
also detected by Explorer VII, which measured
solar protons in the vicinity of the earth
for more than 5 days.

The major SWFat September 4d 0003 UT, and
the Type II and Type IV bursts which follow,
are associated with minor flare activity in
region 5816, at the west limb of the sun.
Plage and spot data for this region are
given in event No. 148.

This major sudden commencementstorm at
September 4d 0230 UT occurs while the PCA
event (No. 151) is still in progress.
Dr. Van Allen suggests that the plasma cloud
which is responsible for this storm (and
which may have left the sun on September 2,
due to flare activity on that day), would
have been between the sun and the earth at
the time of the September 3 proton flare,
and might therefore be responsible for the
observed long delay time in the arrival of
the solar protons from the latter flare.

The Type II burst at September 5d 1942 UT
is associated with flare activity near the
northeast limb of the sun. No SWFis re-
ported with this event.

The Type II burst at September 8d 1820 UT
is associated with sub-flare activity at the
northeast limb, where region 5848 is coming
around the limb. This large bright plage is
in its 4th rotation, and its _D spot No. 15024
is a return of the _D spot No._14989 in
region 5802. No SWFLis reported with this
event.

The major SWFat September 14d 1620 UT is
associated with sub-flare activity in region
5858, at the southeast limb of the sun.
Although the flare as such is only a minor
event, and is late with respect to the start
of the SWF, the complete limb event includes
the appearance of bright loops and the
development of loop activity at the limb.
Region 5858 is a large, very bright and
active plage that contains a complex _ spot,
No. 15043. Except for a minor burst at
centimeter wavelengths at 1703-1704 UT, and
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No. 158

No. 160

No. 161

No. 162

No. 165

a minor group of bursts in the dynamic
spectrum at 1758 UT, there are no radio
events reported at the radio frequencies
at the time of the SWF.

The major SWFat September 16d 1709 UT,
and the great i0 cm. burst at 1702 UT,
followed by Type II and Type IV bursts,
are associated with a flare of importance 1
that occurred in region 5858 in the southeast
quadrant of the sun, near the east limb.
Plage and spot data for this region are
given in event No. 157. Strong bursts of
long duration are reported at all radio
wavelengths. With their microwave receiver
in operation, Ft. Davis detected strong
Type IV emission over the entire spectrum
range, from 3500 to 25 Mc.

Although region 5863 is a very large, bright
and active plage, with 33 flares of impor-
tance _ 1 during its transit across the disk,
it did not produce any solar events of suf-
ficient magnitude to warrant inc)sion in
this catalogue.

The major SWFat September 26d 0520 UT, with
the accompanying great i0 cm. event and
Type II and Type IV bursts, is associated
with flare activity in region 5858, which is
now in the southwest quadrant of the sun,
near the west limb. P]age and spot data
for this region are given in event No. I)7.

The small proton event of September 26
appears in the NASAProton Manual, and was
also reported by Dr. Gregory. Fichtel has
described the detection of solar cosmic rays
during a rocket flight on the 26th, snd
Dr. Gregory's report is based on data from
high-latitude stations.

It is difficult to find any zsolated solar
event as the antecedent of this brief storm
at October 4d 1400 UT. It should be poir,tco
out that the storm occurs 27 days after the
storm of September 7 (event No. 155_ A]soo
it should be noted that Dr. Gregory reports
a small proton eve_t on October 3 at 1600 UT

(and lasting for i0 days). No major solar

event can be found to Frecede t_is i,rctcu
event of the ]rd.
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No. 166

No. 167

No. 168

No. 169

No. 171

No. 172

This great geomagnetic storm of October
5-6 is one of the rare storms for which the
3-hr. Kp's reach a maximumvalue of 9.
There is no known major solar event that
will serve adequately as the antecedent of
the storm, which has a gradual beginning
on the 5th, followed by a sudden commence-
ment about 7 hours later, on the 6th.

The large I0 cm. burst at October i0 d
0708 UT is associated with flare activity
in region 5880. The ep spot No. 15068 is
a return of Cp spot No. 15018 in region 5839.
No dynamic spectrum observations exist at
the time of the large burst. Because of
the strong bursts at centimeter wavelengths,
it is possible that :iome form of Type IV
emission may have occurred. No SWFis
reported with this event.

The major SWFat 0525 UT, with the accom-
panying great I0 cm. event and Type II and
Type IV bursts, is associated with flare
activity in region 5880 _i_• ridge and spot
data for this region are given in event
No. 167.

This small proton event of October ii is
reported by Dr. Gregory. The previous event,
which started on October 3, had not entirely
ceased when a small new effect was noted at
October ii d 0000 UT. Between 0500 - 0600 UT
a larger effect was detected. Perhaps the
latter effect is related to emission from
the flare described above, in event No. 168.

The Type II burst at October 13d 1905 UT is
associated with flare activity in the south-
e_t quadrant, near the east limb. In addi-
tion to this Type II burst, which was ob-
served by Ft. Davis at their lower frequencies,
Warwick reports three more Type II bursts,
between 1920 and 1954 UT, at the very low
frequencies in the dekameter range. No
200 Mc radio events are reported in associa-
tion with the Type II bursts at 0905 UT and
later.

The Type II burst at October 14d 0154 UT is
associated with minor flare activity in
region 5884. Plage and spot data for this
region are given in event No. 170. No SWF
is reported with the event.



No. 174

Nos. 175, 176

No. 177

No. 178

No. 180

The major SWFat October 15d ii00 UT is
associated with flare activity in region
5884, which is now approaching the west
limb of the sun. Plage and spot data for
this region are given in event No. 170.
No dynamic spectrum observations exist at
the time of the large SWF.

No known flares are reported exactly at
the times of the two large SWF's, at
October 15d 1715 UT and October 17d
1428 UT. The CRPLF-Series Bulletin
states that "these events are strange,
and may be due to MUFfailure or changes
of mode, and not solar flare effects."
However, on October 15 region 5884, which
is near the west limb, has many small
flares of imp. i- between 1635 - 7 2300 UT,
and on October 17, when the region is
exactly at the west limb, there are fre-
quent i- flares reported between 1450 - 1645
UT, and "frequent small bright surges at
the limb"L1625 UT. No i0 cm. events are
reported with either of these two SWF's.
Radio bursts occur in the dynamic spectrum
at times that suggest a suitable associa-tion with the SWFs.

Although region 5901 is a very large, very
bright and active plage, with a large and
complex y spot, No. 15090, which is one
of the largest spots of the year (area
equal to 1225 millionths of the solar
hemisphere), it does not produce any solar
events of sufficient magnitude to warrant
their inclusion in this catalogue.

The Type II and Type IV bursts at October
23d 2116 UT and 2120 UT are associated with
flare activity at the northeast limb of the
sun (region 5909). These events were re-
ported only by Warwick in the very low fre-
quency range of the dynamic spectrum.

The major flare at October 29d 1026 UT,
and the major SWFand great i0 cm. burst,
are associated with region 5909. Plage
and spot data for this region are given in
event No. 178. Although dynamic spectrum
observations do not exist at the time of
these events, it seems likely that Type IV
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No. 181

No. 182

No. 183

No. 184

No. 185

radio emission probably occurred throughout
the entire frequency range, because of the
great bursts which occurred at all of the
single radio frequencies.

The minor proton event of October 29 is one
of Dr. Gregory's small events, present in
data from high-latitude stations.

It is difficult to find any special solar
event to serve as the antecedent of this
storm. However, the storm occurs about
28 days after the great storm of October 6.

The major flare at November 6d 1752 UT occurs
near the center of the solar disk, in region
5921, which is a return of the active plage
region 5884 (event No. 170). Two Type II
bursts occur in the dynamic spectrum, near
the time of flare maximum, at the very low
frequency range of the spectrum.

This major solar flare at November i0 d
1009 UT is the first in an unusual series
of similar great proton-flares which are
associated with one of the greatest regions
of solar cycle No. 19. The very large and
very bright plage, region 5925, is the most
active region of the year. A total of 98
flares of importance _ i occurred in the
region as it transited the solar disk, many
of these being major flares and at least
three being major proton-flares. There are
some 20 events in this catalogue which may
be attributed, either directly or indirectly,
to activity in this remarkable region --
Nos. 184, 185, 186, 187, 188, 189, 190, 191,
192, 193, 194, 195, 196, 197, 198, 199, 200,
201, 202 and 203. The re_ion contains a

complex _? spot, No. 15114, which is one of

the largest spots of the year, with an area

equal to 1775 millionths of the solar hemi-

sphere (Greenwich data). Although dynamic

spectrum observations do not exist at the
time of the great flare at 1009 UT, it seems

most likely that Type IV emission occurred

throughout the entire spectrum range, because
of the very great radio bursts that occurred

at all wavelengths.

The proton event at November i0 d 18 h UT is

one of Dr. Gregory's small proton events
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No. 187

No. 188

No. 189

No. 190

which he describes as "probable," and which

does not seem to have been reported else-

where. The event does not have an ending,

since it is still in progress when the next

proton event begins.

The major SWF at November Ii d 0311 UT, and

the great i0 cm. burst at 0315 UT, with

Type II and Type IV events in the dynamic

spectrum, are associated with an important
flare which occurred near the center of the

solar disk in region 5925. Plage and spot
data for this region are given in event

No. 184. The strong radio bursts of long

duration, that occurred at all of the single

radio frequencies indicate that the Type IV
emission was not confined to the dynamic

spectrum, but was present throughout the

entire range of the radio spectrum. In

addition to the Type II burst at 0349 UT,

the Sydney observers report a possible

Type II of intensity i, 0330 - 0345 UT.

A minor proton event at November ii d 04 h UT,

reported by Dr. Gregory, and present in data

from high-latitude stations.

This major event at November 12 d 1315 UT

follows the truly "classical" pattern of

a great flare with great SWF, very great
i0 cm. burst, and strong Type IV emission

in the dynamic spectrum, followed within a

relatively few hours by the onset of polar
cap absorption. The great flare occurred
near the center of the solar disk, in the

active plage 5925. Very great radio bursts,
with durations of the order of hours,

occurred at all of the single radio frequen-
cies. Since observations did not begin at

Ft. Davis until 1345 UT, we do not know

whether or not a Type II burst occurred prior

to this time. Strong Type IV emission was

in progress and continued for more than 4
hours. The Type IV continuum has Type III

structure, and degenerates into noise storm

activity at 1700 UT.

The great sudden commencement magnetic storm
at November 12 d 1348 UT is one of the rela-

tively rare storms for which the 3-hr. Kp
values reach a maximum of 9. This "saturated"

maximum is maintained for 5 consecutive 3-hrly.

intervals, which is most unusual. This

severe storm began just about 30 minutes

after the start of the great flare described
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No. 191

No. 193

No. 194

No. 195

No. 196

above in event No. 189, and for which
there was a magnetic crochet at 1324 UT.

This major solar proton event of November
12 was recorded by instruments aboard
rockets and on Explorer VII, as well as
by ground-based riometers. Neutron monitors
also recorded an increase in cosmic ray
counts at ground level. The peak intensity
observed by Explorer VII occurred around
2330 UT. At Deep River, the ground neutron
monitors show an increase, starting slowly,
between 1335 and 1345 UT. Shortly after,
and while the intensity of the solar cosmic
rays was still high, a strong Forbush de-
crease occurred (at 1930 UT) -- due to the
arrival at the earth of the plasma cloud
that was ejected from the flare of November
II, according to the interpretation of
Dr. Carmichael and his co-workers.

This is another "classical" event, consisting
of major flare, major SWF, great i0 cm. burst,
and strong Type IV emission, at about 0300 UT
on November 14. The major flare occurs in
the active plage 5925. The Type IV burst
which lasts for about two hours, degenerates
into weak noise storm activity after 0500 UT.
Great radio bursts are reported at all of
the single radio frequencies.

The small proton event at November 14d 22h UT
is reported by Dr. Gregory, and is attributed
by him to a flare that occurred in region
5925 at 2114 UT.

Again we have a great flare, at November 15d
0207 UT, with a major SWFand very great
!0 cm. burst, followed by Type II and Type IV
bursts in the dynamic spectrum, in the
"classical" pattern, associated with the
active plage 5925. Very great bursts of
long duration occur at all of the single
radio frequencies.

This is a great PCAevent at November 15d
0430 UT, also recorded on riometers and by
instruments carried aboard balloons and
rockets. A major increase in solar proton
intensity was also measured by Explorer VII,
and cosmic rays were recorded at ground-lev_!
on neutron monitors which recorded a rap_<!
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No. 198

Nos. 199, 200

No. 201

No. 204

No. 206

increase in the cosmic-ray counts at
0236 UT. This ground level increase
reached maximumamplitude within 5
minutes (in contrast to the November 12th
ground level event, which took over an hour.)

The minor proton event of November 19 is
one of Dr. Gregory's small events, which
he attributes to a flare in our active
region 5925, at the west limb.

These events are very similar and consist
primarily of Type II and Type IV bursts in
the dynamic spectrum, which are associated
with major limb activity in region 5925 as
it goes over the west limb on November 19
and 20.

The proton event of November 21 has an onset
time of 0200 UT, according to Bailey.
Dr. Gregory starts the event at 00h on the
21st, using data from high-latitude stations.
Explorer VII registered an enhancement in
solar proton intensity late on November 20th,
at about 2200 UT. Ground level neutron
monitors registered a small but sudden in-
crease in cosmic rays at ground level at
2055 UT. The neutron monitors aboard the
satellite do not fully recover, in their
counting rate, from the series of events
starting with November 12th, until Novem-
ber 28th.

No known flares are reported at the time of
the Type II and Type IV bursts at 1509 and
1523 UT, but this may be due to a lack of
observations. There were bright surges at
the southeast limb. No radio events are
reported at any of the single radio fre-
quencies at the time of the Type II and
Type IV events. The SWFappears in the
CRPLcheck-list and is an unconfirmed event.

The major flare at December 5d 1825 UT was
accompanied by a major SWFand Type II and
Type IV bursts, and occurred in plage region
5959, which is a return of the unusually
active PCA region of November. The _, spot
No. 15151 is a return of the large _W spot
No. 15114 in region 5925.
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No. 207

No. 2I0

The minor proton event of December 6 is
one of Dr. Gregory's small proton events,
present in data from high-latitude sta-
tions, and does not appear to have been
reported elsewhere.

No SWF, and no i0 cm. events or 200 Mc.
events are reported at the _ime of the
Type II burst at December 8u 1604 UT.
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TABLE VIII. NOTES AND COMMENTS ABOUT

SOME SOLAR-TERRESTRIAL EVENTS - 1961

This section contains selected information and perti-

nent data concerning some of the events listed in the Chrono-

logical Catalogue of Solar Events for 1961. The numbers refer

to the number of the event in the catalogue. Not every event

will necessarily be accompanied by remarks in this section.

No. i Region 5983 is a new plage, very large and bright,
and contains a ? spot, No. 15179, which is one of

the largest spots of the year, with an area equal
to 1475 millionths of the hemisphere (Greenwich data).

Although 45 flares occurred in this active region,
with its complex spot, during its passage across

the solar disk, there were no solar events of suf-

ficient magnitude to warrant inclusion in this

catalogue of major solar events.

No. 2 No SWF and no i0 cm. bursts are reported at the time

of the Type II burst January 3d 0211 UT. Radio

bursts at other centimeter wavelengths indicate that
the radio event at these frequencies is a moderate

burst of short duration. The flare data is fragmen-

tary, and the flare association may be questionable.

No. 3

No. 5

Nos . 6

& 7

Although nine of the i0 stations agree that the geo-
magnetic storm of January 7-8 is a sudden commencement
storm, 2 of these stations start the Sc at 7d 2047 UT,
and 7 start the Sc at 8d 1618 UT. This interval of

disturbance is preceded by about 5 days of extremely

quiet geomagnetic conditions. It is difficult to
find a solar event as the antecedent of this storm

other than flares of importance i and I+ on January

4, 5 and 6.

The Type II burst at January 30 d 1426 UT. apparently

was observed only in the decimeter and meter ranges

of the dynamic spectrum, since no such event was
reported by Warwick in the dekameter range. However,

Warwick observes the Type III bursts at these very

low frequencies, and is the observer of the continuum

emission that begins at 1505 UT.

Th_ Type II bursts at January 30 d 2006 UT and January
31 1517 UT are associated with relatively minor

flare activity in region 6013, which is located near
the center of the solar disk on these days. Plage

and spot data for this region are given in event

No. 5. The SWF appears in the CRPL checklist, and

is an unconfirmed report.
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Nos. 8-14 The remarkable series of geomagnetic storms be-
tween February 3 and February 22, 1961 has no
major solar activity as an antecedent (with the
possible exception of the storm of February 3).
Extremely quiet geomagnetic conditions prevail
during the intervals between the storms, when the
3-hrly. K_'s, for the most part, = 0, 1 or 2.
The storm-of February 3 occurs 27 days after the
storm of January 7 (event No. 3).

No. 15 The several Type II bursts on February 21 are
apparently associated with flare activity in
plage 6042, which is located in the southeast
quadrant of the solar disk, near the east limb.
The SWFappears in the CRPLchecklist of iono-
spheric disturbances, and is an unconfirmed ob-
servation which was reported by only one station.
No radio events are reported at any of the single
radio frequencies in association with the Type II
bursts at 2317 UT and 2327 UT, which apparently
are confined to the lower frequency ranges.
Warwick observes the Type II bursts at 41-28 Mc,
and also reports weak Type IV emission at these
low frequencies.

Nos. 16,
17, 18,
and 20.

The series of geomagnetic storms between March 5
and March 20 has no major solar event for an
antecedent. The storm of March 5, however, occurs
27 days after the storm of February 6 (event No. i0).

No. 19 There are no known flares reported at the time of
the Type II burst at March 14d 2145 UT, and the
Type IV burst at 2220 UT. These dynamic spectrum
events were reported by Warwick at the very low
frequencies in the dekameter range. A bright surge
at the limb is reported by Lockheed, 2200-2245 UT,

east limb. The SWF appears in the CRPL checklist,
and is an unconfirmed event. No radio events are

reported at any of the single radio frequencies

at the time of the dynamic spectrum events.

No. 21 No SWF is reported at the time of the Type II burst
at March 18 u 1627 UT, which is associated with

minor flare activity in region 6057, near the
center of the solar disk. No radio events are

reported at a_lly of the single radio frequencies
in association with the Type II event, which was

reported by Warwick at the very low frequencies

in the dekameter range of the dynamic spectrum.
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No. 22

No. 23

No. 24

Nos. 26
& 27

No. 28

The Type II bursts at March 18d 1749 UT and
1757 UT are associated with minor flare activity
in region 6059, near the center of the solar
disk. Plage and spot data for this region are
given in event No. 19. The first Type II burst
at 1749 UT covers a frequency range of 115 - 70 Mc,
and does not extend into the dekameter range
which is covered by Warwick's frequency sweep.
The second Type II at 1757 is observed at lower
frequencies, and appears in Warwick's records
down to a frequency of 25 Mc. Except for the
minor bursts at 2800 Mc and 200 Mc, no known
radio events are reported at any other single
radio frequencies at the time of the Type II
bursts. The SWFappears in the CRPLchecklist
and is an unconfirmed event.

There are no known flares or any other form of
solar activity at the time of the Type II and
Type IV bursts at March 21d 2222 UT and 2237 UT,
therefore plage and spot data for these events
are not available. No SWF,and no radio bursts
at any of the single radio frequencies, are re-
ported in association with the dynamic spectrum
events, which were reported by Warwick at the
very low frequency range of 41 - 28 Mc.

No dynamic spectrum observations exist at the
time of the major flare and SWFat March 26d
1012 UT. However, the strong bursts which
occurred at all of the single radio frequencies
indicate that Type IV emission probably occurred
at all wavelengths.

This interval of magnetic disturbance between
March 31 and April 3 was classified as "storm"
by only three stations -- Tucson, Honolulu, and
Fredericksburg.

The Type IV burst at April 4d 2235 UT is asso-
ciated with flare activity in region 6077, near the
center of the sol_tr disk. Warwick observes the
Type IV emission in the dekameter range of the
dynamic spectrum, at 41 - 27 Mc, and OwensValley
reports bursts of continuum emission, at 975 - 540 Mc,
from 2234- 2241UT. In addition to the Type IV,
Ft. Davis also reports an unclassified burst,
2239.8 - 2245 UT. The SWFappears in the CRPL
checklist, and is an unconfirmed observation, re-
ported by only one station.
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No. 29

No. 30

No. 31a

No. 32

No. 33

No. 36

The brief but strong burst of Type IV emission
at April 5d 2057 UT, like event No. 28, is
associated with flare activity in region 6077.
Plage and spot data for this region are given
in event No. 28. At Ft. Davis, the microwave
receiver was in operation, and the Type IV burst
was observed over a wide range of frequencies
covering centimeter, decimeter and meter wave-
lengths. In the dekameter range at 41-22 Mc,
Warwick reports a series of Type III bursts
between 2056 - 2100 UT followed by continuum
emission from 2102 - 2110 UT. Ft. Davis also
reports an unclassified burst, 2059.7 - 2108 UT,
at 150 - 25 Mc.

The Type II and Type IV bursts at April 6d
0013 UT and 0015 UT are associated with a sub-
flare in region 6077 (like events No. 28 and
No. 29). The SWFis an unconfirmed observation
taken from the CRPLchecklist.

There are no major solar events, such as those
_- okinu_uae_ in this catalogue, _h_ appear to be

related to this worldwide sudden commencement

storm of April 13d 1450 UT. However, it should

be pointed out that flares of Imp. i+ and 2

occurred on April 10 and 13 in the active region
6077 as it approached the west limb of the sun.

The major flare at April 26 d 1646 UT occurred

in a very large, bright and active plage, region
6098, located in the southeast quadrant of the

solar disk, near the east limb. The region con-

tains a complex I_y spot, No. 15280. No dynamic

spectrum events are reported on any of the fre-

quency sweeps made by the various observers --

Ft. Davis, Michigan, Boulder and Owens Valley
all report "no event" at the time of the major

flare and major SWF.

Although region 6097 is a bright and active
region, containing a complex I_,y spot, it does

not produce any solar events of sufficient

magnitude to be inc]uded in this catalogue.

The major flare at May 4d 2145 UT occurred in

region 6098, which is now in the southwest

quadrant of the sun, near the west limb. Plage

and spot data for this region are given in
event No. 32. The Type II burst at 2209 UT and

the weak Type IV emission that begins at 2249 UT

are reported only by Warwick in the dekameter

range at the very low frequencies. Ft. Davis
reports only a brief burst of Type IV emission,
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from 2207-2210 UT, on their microwave receiver.

No. 37 There are no known flares or subflares or other

solar activity reported at the time of the weak

Type II burst that is reported by Warwick at
May 7d 1452 UT at the very low frequencies of

40-31 Mc. Plage and :,pot data for this event

therefore are not available. However, it should

be noted tl_at regions 6097 and 6098 are going
over the west limb of the sun at this time. No

SWF, and no radio events at any of the single

radio frequencies, are reported at the time of

the Type II burst.

No. 39 Although this long interval of geomagnetic dis-
turbance, beginning at May i0 d 21h UT, is classi-

fied as a storm by only one station (Fredet_icksburg),

it represents a period during which the Kp's reach
a value of 5, i.e. storm level. It shoul_ be

noted that this period of storminess occurs 27 days
after the storm of April 13 (event No. 31a).

Nos.40-46 The several geomagnetic storms that occur between

May 16 and June 7 are not preceded by any major
so]ar events such as those listed in this cata-

logue. The storms of June 1 and 2 (events Nos. 44

and 45) may be sequentially related to the storm

of May 4 (event No. 35), and the storm of June 6

(event No. 46) follows the storm of May i0 (event
No. 39) by an interval of 27 days.

No. 47 The Type II and Type IV bursts at June 9d 2138 UT
and 2153 UT are associated with minor flare acti-

vity in a region located in the southwest quadrant
of the sun, near the west limb. No SWF and no

i0 cm. bursts are reported at the time of the

dynamic spectrum events, which are reported by

Warwick in the dekameter range at very low frequen-
cies. Ft. Davis rep_r!_ _n unc]assified burst

from 2136-2144 UT at 240-25 Mc, and states that

it "resembles a Type II."

No. 48 The Type II burst at June iid 1508 UT and the

i_ UT are related to an impor-Type IV burst at _<

tant fl_ire and SWF, and to rather strong radio

bursts of relatively short duration at all of the

single radio frequencies. With their microwave
receiver ir_ operation, Ft. Davis recorded the

Type IV burst at 1505 UT up to the centimeter

wavelengths (3000 Mc), and Warwick observed this
emission down to 23 Mc. Wa_vick recorded the

Type II bu_-st at 1505 UT down to frequencies as
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Noo 49

No. 50

No. 51

No. 52

No. 53

low as 12 Mc, and also reported a second and
even stronger Type II event at 1516 UT at these
very low frequencies.

The Type II burst at June 13d 0445 UT is asso-
ciated with a flare of importance 1 that occurred
in a large, very bright and active region in the
northeast quadrant of the solar disk. No SWFis
reported at the time of the Type II burst. The
single radio events indicate that a relatively
small burst occurred almost simultaneously at
all frequencies at 0439 UT, concurrently with the
start of the flare and the strong groups of Type
III bursts in the dynamic spectrum.

The weak Type II burst at June 14d 1634 UT is
associated with flare activity in region 6140,
now located at the center of the solar disk.

Plage and spot data for this region are given in

event No. 49. Ft. Davis is the only observer to

report the Type II event. Warwick reports the

continuum emission at 1628-1635 UT, over a range
of 41-7 Mc. Bursts of short duration, reported

at the various single radio frequencies, are re-

lated to the groups of Type III bursts in the
dynamic spectrum.

The weak sudden commencement storm at June 14 d

2332 UT is pJ,,eded by about 5 days of extremely
quiet geomag_l_,Lic conditions.

The two Type II bursts at June 15 d 1646 UT and

1723 UT are related to the two phases of an im-

portant flare that occurred in region 6]40. Plage
and spot data for this region are given in event

No. 49. This double aspect, which represents a
spreading or a second outbreak about 45 minutes

after the first outbreak of the flare, is seen

also in the SWF and in the various single radio

frequency events, as we]] as !,, the dynamic

spectrum. The weak Type IV e:::i:{sion at 1717 UT

was reported only by Warwick at low frequencies
in the dekameter range, at 41-25 Mc.

Region 6151 is a large, bright and active plage,

containing a large !_p spot, No. 15333, which is
one of the largest spots of the year with an area
equal to 1050 millionths of the solar hemisphere
(Greenwich data). This region does not produce

any solar events of sufficJ¢_z_t magnitude to

warrant inclusion in this cac_ilogue of major
solar events.
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No. 54

No. 55

No. 56

No. 58

It is difficult to find any major solar event
or activity to adequately serve as the ante-
cedent of this storm. Flares of importance i
and I- occurred on June 17, 18, 19 and 20th.
Four of the 17 stations start the storm with
a sudden commencementat 1618 UT, instead of
gradually. It should be noted that the storm
occurs about 27-1/2 days after the storm of
May 25th (event No. 42).

This storm of June 29 follows the storm of
June 2 by an interval of 27 days.

The Type II burst at June 29d 1956 UT is asso-
ciated with a subflare in region 6155. This
large, bright and active region contains a
large _p spot which is one of the largest spots
of the year, with an area equal to 1250 mil-
lionths of the solar hemisphere (Greenwich data).
No SWFis reported at the time of the Type II
event, which was not observed at Ft. Davis and
evidently was confined to the very low frequency
range. No radio events are reported at any of
the single radio frequencies, except for a
temporary noise storm at 18 Mc which is concur-
rent with the Type II.

This major solar event of July ii follows the
"classical" pattern of a great solar flare,
major SWF, and great i0 cm. burst, and strong
Type II and Type IV bursts in the dynamic spectrum
followed within a few hours by PCA. These events
are associated with region 6171, which is one of
the great plage regions of solar cycle No. 19,
and the most active region of the year. This
very large and very bright plage produced 78
flares of importance _ i during its transit
across the solar disk, and contains a large and
complex _ spot, No. 15353, which is one of the
largest spots of the year, with an area equal to
1400 millionths of the solar hemisphere (Greenwich
data). This unusual plage may possibly be asso-
ciated with 13 of the major events appearing in
this catalogue -- events Nos. 58, 59, 60, 61, 62,
64, 65, 66, 67, 68, 69, 70 and 71 -- five of
which are proton events. The complex _? spot
formed on the disk near the east limb on July 8th
and developed very rapidly. On July ii, at
1615 UT there occurred the first in a remarkable
series of great flares of importance 3 which
were accompanied by polar cap absorption. The
single frequency radio events were great bursts
of long duration at all wavelengths. The st
Type IV emission was observed by Ft. Davis •
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No. 59

No. 60

No. 61

No. 62

Nos. 63
& 64

a broad spectrum band from 3900 - 25 Mc,
since their microwave receiver was in operation.
Warwick extended the range of the Type IV down
to 9 Mc, and at these very low frequencies of
41 - 9 Mc the Type IV emission continued until
2300 UT.

The start of this PCAevent at July 12d 0000 UT
is based on a report of Leinbach's, from riometer
observations. The event appears in the NASA
Solar Proton Manual. Bailey begins the event
later on the 12th (event No. 61, below).

Another great flare in region 6171, on July 12,
is accompanied by a major SWF, a very great I0 cm.
burst and Type IV radio emission, followed by
strong PCAand a subsequent geomagnetic storm.
No dynamic spectrum observations exist at the
time of the great flare and burst at July 12d
I000 UT. However, the very great bursts which
occur at all of the single radio frequencies
indicate that Type IV emission must have occurred,
probably at all wavelengths. Warwick reports
weak Type IV in progress at 1400 UT at the very
low frequencies.

Bailey reports the onset of PCAon July 12 at
1300 UT, three hours after the flare. From
riometer data, Leinbach reports the event as in
progress at _ 0700 UT on July 13 and continuing
for 2.5 days. Solar cosmic rays were also measured
by instruments aboard a balloon which was flown
on July 13th.

This great magnetic storm of July 13 has several
maxima. The 3-hr. K '
8 very soon after th$ s reach a maximumvalue ofSc at July 13d 1113 UT, and
again late on the 14th a circumstance which may
perhaps reflect the influence of _^ twoL_= great
flares (with PCA) in region 6171 on July ii and 12.

These two major flares on July 15, although they
occurred in two different regions on the sun,
seem to be intimately related to each other. The
first flare, which started at 1433 UT and in-
creased very slowly in brightness, was of very
long duration and occurred in a large and bright
plage, region 6172, which has been relatively
inactive, and which is the return of region 6151
of the previous rotation (event No. 53). The
_p spot No. 15355 is a return of the large f_p spot
No. 15333 of region 6151. No SWFis reported as
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No. 65

starting at or near the beginning of this major
flare, but there is an SEA of imp. I, 1435-1448 UT,
an SPA, 1434-1517 UT, and the start of an 18 Mc
noise storm at 1435 UT. An outstanding feature
of this flare is the activity which is generated
in a nearby filament. In the dynamic spectrum
all observers report a strong group of Type III
bursts which occurs with the start of the flare,
at 1433 UT. The continuum emission is reported
only at the very low frequencies in the dekameter
range, at 41-7 Mc. At the single radio frequencies,
the radio event consists of relatively weak bursts,
which begin at centimeter wavelengths near the
start of the flare, at about 1430 UT, and appear
to move rather rapidly through the radio spectrum,
reaching the very low frequencies in the deka-
meter range 5 minutes later, at 1435 UT. At
centimeter wavelengths the start of the flare is
also marked by the start of a modest but very
long-enduring rise and fall in flux (duration > 7
hours), which has as its counterpart in the deka-
meter range the onset of an 18 Mc noise storm
(duration >6 hours). About 30 minutes later, and

while this unusual flare is still in progress,

another major flare begins, at 1508 UT, in plage
region 6171 (the region in which the proton flares

of July ii and 12 have previously occurred, as

described in events Nos. 58 and 60). A major SWF

accompanies this aspect of the flare phenomenon,

with strong Type IV emission in the dynamic spec-
trum. Ft. Davis begins the Type IV event at

1533 UT, over a broad spectrum band covering all

frequencies from 3000 - i00 Mc and states that the

Type IV "changes gradually into noise storm acti-

vity." In the dekameter range, Warwick observes
the Type IV at 41 - 9 Mc, begins the emission at

1522 UT, and has a more long-enduring event, which
deteriorates into weak continuum. It is difficult

to say, in all honesty, whether the Type IV emis-

sion is the result of the flare activity in the
earlier flare (in region 6172) or of the flare

activity in the subsequent flare (in region 6171).
We are inclined toward the view that these two

flares, taken together, constitute the "whole event"

which took place on the sun during the hours in
question.

The PCA event that begins at July 15 d 1545 UT does

not appear in Bailey's list of principal PCA events,
but appears in the NASA Solar Proton Manual. It is

an observation made by Leinbach, and is based on
riome ter records.
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No. 67

No. 70

No. 71

No. 72

No. 73

No. 74

Still active, the remarkable plage, region 6171,
produces another great flare at July 18a 0920 UT
which is accompanied by a major SWF, a great
i0 cm. burst, and great bursts at all of the
single radio frequencies. Although no dynamic
spectrum observations exist at the time of the
major flare, the great radio bursts at all of the
single frequencies indicate that Type IV emission
must have occurred, probably at all wavelengths.
With this flare, solar cosmic rays were measured
by instruments carried aboard a balloon, and
were also recorded at ground level at =_0950 UT
by neutron monitors.

As it departs over the west limb of the sun,
region 6171 climaxes its transit across the solar
disk with a final flare of importance 3 on July 20.
As with many such great limb flares, the event
has two phases, the most spectacular aspect being
the major loop activity which occurs during the
later stages of the flare. The flare is accom-
panied by a major SWF, great i0 cm. bursts, and
strong Type II and Type IV bursts, all of which
occur near the start of the flare at 1553 UT. A
small groun level cosmic ray effect was recorded
by neutron monitors at 1620 UT on the 20th.

The PCAevent of July 21 appears in the NASA
Proton Manual and is an observation made by
Leinbach, based on riometer records.

No known flare or any other form of solar acti-
vity is reported at the time of the weak Type IV
event at July 22d 2315 UT, observed by Warwick
in the dekameter range of the dynamic spectrum,
at 41-20 Mc. No SWFand no I0 cm. events are
reported in association with the Type IV event,
which appears to be confined to the very low
frequencies. Except for a minor 200 Mc burst,
no radio events are reported at any of the single
radio frequencies, and at 300-100 Mc Ft. Davis
reports a noise storm in progress, < 2400-2545 UT,
which may be related to Warwick's Type IV emission
at lower frequencies.

No SWFand no i0 cm. events are reported at the
time of the Type IV burst at July 23d 2347 UT.

The Type II burst at July 24d 0454 UT and the
Type IV at 0507 UT are associated with major flare
activity in region 6178, near the center of the
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No. 76

No. 77

No. 79

No. 80

No. 81

solar disk. This plage, in its second rotation,
is the return of region 6155 (described in event
No. 56) and the _p spot No. 15363 is a return of
the large _p spot-No. 15341 in region 6155. The
flare, which begins at 0410 UT, is one of those
rather uncommonflare events that spreads, or has
a second outbreak, in another part of the plage.
The dynamic spectrum events occur during the
second phase of the flare. The two aspects of
the flare event have their counter part in the
SWF's and in the I0 cm. bursts. The two SWF's
appear in the CRPLchecklist, and are unconfirmed
events which are reported by only one station.

The large i0 cm. burst at July 28d 0230 UT, and
the Type II and Type IV bursts at 0233 UT and
0303 UT, are associated with an important flare
in region 6178. Plage and spot data for this
region are given in event No. 74.

No known flares are reported at the time of the
Type II and Type IV bursts at July 30d 1926 UT and
later, therefore plage and spot data for this event
are not available. No SWFand no radio events at
any of the single radio frequencies are reported
in association with the dynamic spectrum events,
which appear to be confined to the lower fre-
quencies.

The Type II burst at August I0 d 2325 UT is asso-
ciated with flare activity in region 6199, which
is located in the northeast quadrant of the solar
disk, very close to the east limb. No SWFis
reported, but there is an SEAat 2321 - 2346 UT.
The radio events at the single radio frequencies
consist of bursts of very short duration at
about 2316 UT, apparently related to the strong
group of Type III bursts in the dynamic spectrum
near that time.

The Type II burst at August Ii d 0412 UT is asso-
ciated with a subflare in region 6199. No SWFand
no I0 cm. bursts are reported at the time of the
Type II event.

The Type II burst at August 12d 1618 UT is asso-
ciated with flare activity in region 6197. No SWF
is reported, but there is an SEA of importance i+
at 1615-1645 UT. Although Ft. Davis ends the
Type II event at 1631 UT, at the very low fre-
quencies Wai-wick continues the burst until 1638 UT
and observes it over the frequency range of &l-7 Mc.
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No. 82

No. 83

No. 84

No. 85

No. 86

No. 87

The Type IV event at August 17d 2130 UT is
associated with flare activity in region 6199.
Plage and spot data for this region are given
in event No. 79. The Type IV is reported only
by Warwick, at the very low frequencies, and
the emission soon degenerates into weak contin-
uum which lasts for several hours. Ft. Davis
reports no events at this time, other than a
weak noise storm in progress.

The Type II burst and Type IV burst at August
18d 2046 UT and 2135 UT are related to flare
activity in region 6199. Ft. Davis starts the
Type II burst at 2046 UT. At the lower frequen-
cies, Warwick begins the burst at 2051 UT, and
continues it until 2146 UT. The weak Type IV
emission appears only in the dekameter range,
at 41-22 Mc.

It is difficult to find any major solar events
that would serve adequately as the antecedent
of this storm of August 29. It should be noted
that it follows the storm of August 1-2 (event
No. 78) by an interval of about 27.5 days.

The Type II burst at September 3d 2049 UT is
associated with flare activity in region 6212,
near the center of the solar disk. This very
large, very bright, and very active plage is a
return of region 6197 (described in event No. 81).
The _p spot No. 15411 is one of the largest spots
of the year, with an area equal to 1350 millionths
of the solar hemisphere (Greenwich data).
Warwick continues the Type II burst until 2113 UT,
at 41-30 Mc.

This strong continuum emission at September 6d
1738 UT (duration>5 hours) was recorded by
Warwick at the low frequencies in the dekameter
range of the dynamic spectrum. Warwick says that
"during the early phase of the event, structures
that are perhaps faint Type II bursts were super-
posed on the continuum." Because the event was not
triggered by a major outburst, but rather had a
gradual onset, the continuum was not described
as Type IV emission. From interferometer measures,
Warwick assigns the origin of the emission to
plage 6212 (described in event No. 85).

The small proton event, in progress at 1200 UT
on September 7, was recorded by instruments
aboard the satellite Explorer XII. No major
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No. 89

No. 90

No. 92

solar flare immediately precedes the event.
The NASAobservers report "an anomalously slow
intensity decay," and suggest that the flare
responsible for the solar proton event "occurred
on the remote side of the sun." On the other
hand, Warwick (and others) attribute the small
proton increase to the strong continuum emission
reported above, in event No. 86.

The large i0 cm. burst at September I0 d 1930 UT,
and the major SWFand Type II and Type IV events,
are associated with flare activity in region 6212,
which is now situated at the northwest limb.
Plage and spot data for this region are to be found
in event No. 85. This limb-flare is bright, and
is followed by the development of loop-type promi-
nence activity during later stages of the flare,
but the entire event is not equivalent to the
spectacular nature of such great limb events as
May 4, 1960, for example, or July 20, 1961 (event
No. 70). The Type IV emission at 1937 UT, re-
corded at Ft. Davis on their microwave receiver,
is concurrent with the large I0 cm. event. At
the very low frequencies, Warwick reports Type IV
emission in the dekameter range, from 41-21 Mc,
starting at 2013 UT. The Type II burst is observed
by Warwick over the entire range of his frequency
sweep, 41-7.6 Mc, from 1935-2038 UT. The 18 Mc
cosmic noise recorders show a major absorption
event from 1943-2115 UT, with the onset of a
temporary 18 Mc noise storm at 1951 UT.

The intensity of the PCAevent at September I0 d
2100 UT, as reported by Bailey, is based on riometer
data. The proton event was also recorded by
Explorer XII, and the NASAobservers comment that
"the event was dominated by intensity changes
occurring simultaneously at all energies." The

..... _ _ maximum_-lower energy compoL_entsL_u, LLL_ _..
crease early on September 12, "probably due to

the arrival of enhanced solar plasma that produced

a small cosmic-ray decrease at about that time,"

and probably associated with the geomagnetic
storm which began on the following day.

The Type II burst at September 15d 0043 UT is

associated with flare activity in region 6223,
near the center of the solar disk. Plage and

spot data for this region are given in event No. 88.
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No. 93

No. 94

No. 97

No. 98

No. 99

The large i0 cm. burst at September 16d II01 UT
is associated with major flare activity in re-
gion 6227, near the northeast limb of the sun.
No dynamic spectrum observations exist at the
time of the event. The single radio frequency
events indicate that strong radio bursts occurred
at all frequencies, near the start of the flare
and the SWF. These bursts are most intense, but
are of short duration, at meter and decimeter
wavelengths. Strong bursts of relatively long dura-
tion occur at centimeter wavelengths, and indicate
that Type IV emission probably may have occurred
in the microwave region of the spectrum.

A small increase in the proton intensity of >3 Mev
solar protons, recorded by Explorer XII on Septem-
ber 18, was apparently not associated with any
major flare or other solar activity immediately
prlor to the event. The NASAobservers regard
it as possible evidence for the existence of a

long-lived solar stream in interplanetary space.

The weak Type II burst at September 27 d 1617 UT

is associated with a subflare in region 6237, in
the northeast quadrant of the sun, near the east

limb. No i0 cm. event is reported at the time of

the Type II burst, which apparently is confined

to the low frequencies, since it is reported only

by Warwick, in the dekameter range of the dynamic

spectrum, at 41-26 Mc. At higher frequencies,
Ft. Davis observes only the group of Type III

bursts. The SWF appears in the CRPL checklist and

is an unconfirmed event, reported by only i station.

The strong Type II burst at September 27 d 1956 UT

is associated with flare activity in region 6237.

Plage and spot data for this region are given in
event Noo 97.

The major flare at September 28 d 2202 UT occurred

in region 6235, which is a return of the active

region 6212 of the previous rotation (associated
with protons on September 6 and i0), described in

event No. 85 and responsible for events Nos. 85,

86, 87, 88 and 90. The _p spot No. 15433 is a

return of _p spot No. 15411 in region 6212. The
flare was accompanied by a great I0 cm. burst and

strong Type II and Type IV bursts in the dynamic
spectrum. Ft. Davis reports that the Type IV

emission is present over a broad spectrum band,

from 3900 - 25 Mc, has Type III structure, and
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No. I00

No. 102

Nos. 103
& 104

No. 105

continues at reduced intensity until about
2340 UT. Warwick observes the Type IV emission
in the dekameter range, at 41-14 Mc, and contin-
ues the event until 2358 UT. Strong bursts of
long duration are reported at all of the single
radio frequencies, and an 18 Mc noise storm of
importance 3 begins at 2214 UT. A brief X-ray
burst was observed by Winckler and Anderson
from 2216 - 2217 UT, and is attributed by them
to Bremstrahlung of non-relativistic electrons.

The PCAevent at September 28d 2330 UT is one
of Bailey's lesser events, observed on riometer
records by Leinbach, and also recorded by Ex-
plorer XII. The NASAobservers comment that
"the time taken to reach maximumintensity in-
creases with decreasing energy. There is a
departure from smooth decay at about 48 hours
after the start, when an increase took place in
the intensity of low-energy particles, asso-
ciated with the arrival of a solar plasma stream
that produced an Sc geomagnetic storm and a
Forbush decrease. The increase starts at about
1930 UT, just before the Sc at 2108 UT (on
September 30th)."

No SWF, and no radio events at any of the single
radio frequencies, are reported at the time of
the Type II burst at October 9d 1415 UT. The
Type II event, which was reported only at the
very low frequencies in the dekameter range, is
associated with minor flare activity at the
center of the solar disk, in region 6249. There
is an active filament in this plage region.

These minor geomagnetic disturbances of October
ii and October 19 were each classified as a
storm by only one station. In each case the
disturbed interval was preceded by 2-3 days of
extremely quiet geomagnetic conditions, during
which the 3-hr. Kp's equal 0 or i.

Between October 26-27, Explorer XII recorded an
increase in solar protons of low energy (_ 3 Mev).
The NASAobservers say that it "is unlike the
usual solar proton event. It is not immediately
preceded by a solar disturbance, and the time
constants of rise and decay are only a few
hours. --- We suggest that the active region of
the sun responsible for the 28 September flare
was the orlgln of a long-lived plasma stream
encountered on October 27, a full rotation of
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No. 106

No. 107

No. 108

No. ii0

the sun after September 30, and when the plage
region responsible for the flare of September 28
was again close to the central meridian." The
burst of low energy solar protons was a much
smaller increase than that of September 30.
This recurrent proton event apparently also was
associated with a recurrent geomagnetic storm
and a recurrent Forbush decrease, and is used
by the NASAobservers as "new evidence for the
existence of long-lived solar streams."

It is difficult to find any major solar activity
to serve satisfactorily as the antecedent of the
sudden commencementstorm of October 26d 1940 UT.
No flares of importancee 1 are reported between
October 20 and October 27.

The sudden commencementstorm at October 28d
0810 UT is one of the rare storms for which the
maximum3-hr. Kp attains a value of 9. There
is no known _najbr flare associated with the
origin of the storm. Hc',Tever, the severe storm
follows the great storm of September 30 by an
interval of about 27.5 days.

The major SWFat November5d 1339 UT is apparently
associated with flare activity in region 6264a.
This plage is a new region which appeared on the
disk near the central meridian on November 4,
when a _p spot also developed. Since it formed
very clo_e to the position of an old plage,
region 6264, the newly formed plage originally
was regarded as a part of the older region. In
retrospect, however, it seems better to classify
the newly developed region as a separate plage,
to which we have assigned the plage number 6264a.
No dynamic spectrum events, and no radio events
at any of the single radio frequencies, are re-
ported at the time of the large SWF.

The Type II bursts at November i0 d 1433 UT and
1439 UT, and the Type IV at 1440 UT are related
to a limb-flare which occurred in region 6264a
at the west limb of the sun. The flare was
accompanied by the later development of loop-type
prominence activity within several hours of the
original flare-brightening. Plage and spot data
for region 6264a are given in event No. 108.
The Type IV emission is reported only by Warwick,
at the very low frequencies in the dekameter
range, at 41-21 Mc. A temporary 18 Mc noise
storm, with onset at 1445 UT, is concurrent with
the Type IV emission.
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No. III

No. l12

No. 113

No. 114

No. 116

No. 117

The PCAevent of November i0 d 1600 UT is one
of Bailey's lesser proton events, and was also
observed by Explorer XII. The NASAobservers
report that a change in proton intensity first
occurred at 1536 UT, and that the unusual record
consisted of marked fluctuations in intensity.

No SWFand no i0 cm. events are reported at the
time of the Type II burst at November ii d
1349 UT, which was reported by Warwick at low
frequencies in the dekameter range of the radio
spectrum.

The gradual geomagnetic storm at November 17d
14h UT occurs after 3 days of extremely quiet
geomagnetic conditions. No major solar activity
occurred prior to the storm, that might serve as
a suitable antecedent. The storm follows that
of September 24 (event No. 95) after an interval
of about 54 days.

The small proton event of December i was detected
by Explorer Xil. The increase in low-energy
(_ 3 Mev) solar protons was not due to any known
solar flare activity, but occurred at the begin-
ning of a magnetic storm (and Forbush decrease).
The NASAobservers point out that these events
occurred near the time of central meridian pass-
age of region 6280, which is the return of region
6624a of the previous rotation (events No. 108,
109, ii0, iii). The latter region was responsible
for the flare and proton event of November I0
when the region was at the west limb. It is
suggested that the small event of December I
indicates the arrival at the earth of a solar
plasma stream emanating from an active region,
and which came into existence during the previous
rotation of the region. The NASAobservers be-
lieve this to be new evidence for the existence
of long-lived solar streams.

No known flare is reported at the time of the
major SWFat December i d 1324 UT, therefore plage
and spot data for this event are not available.
Strong cosmic noise absorption, continuing for
about two hours, starts at 1325 UT. Dynamic
spectrum observations do not exist at the time
of the SWF,and no radio events were reported at
any of the single radio frequencies.

The Type II bursts at December 3d 1441 UT and
1507 UT are associated with flare activity in
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No. 119

No. 120

region 6280. This plage is the return of
region 6264a, which was the active plage
associated with the proton-flare of November
i0. The two Type II events evidently are
confined to the very low frequencies, for
they are not observed by Ft. Davis at higher
frequencies in the meter and decimeter range
of the dynamic spectrum. Ft. Davis reports
only the group of Type III bursts at 1448 UT,
and the weak noise storm in progress. The
SWFappears in the CRPLchecklist, and is an
unconfirmed event reported by only one station.

The Type IV event at December 23d 2022 UT
appears to be associated with activity related
to the east-limb appearance of region 6304. In
addition to the flares listed, Hawaii reports
continuous bright surges at the east limb be-
tween 1950 - 2230 UT. No SWFand no radio events
at centimeter wavelengths are reported at the
time of the Type IV emission, which is observed
only at the very low frequencies. At higher
frequencies, Ft. Davis reports a Type I noise
storm, and a strong group of Type III bursts.
Region 6304 does not contain any sunspots.

This minor geomagnetic disturbance at December
28d 09h UT follows the storm of December i by
an interval of 27 days. Two stations start the
storm one day earlier, at December 27d 00h UT,
when the Kp's first begin to increase after
two days o_ extremely quiet geomagnetic condi-
tions during which the 3-hr. Kp values never
exceed 0 or I.
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TABLE VIII. NOTES AND COMMENTS ABOUT
SOME SOlAR-TERRESTRIAL EVENTS - 1962

This section contains selected information and perti-

nent data concerning some of the events listed in the Chrono-

logical Catalogue of Solar Events for 1962. The numbers

refer to the number of the event in the catalogue. Not every

event will necessarily be accompanied by remarks in this
section.

No. I

No. 2

There is no known flare or solar event which can

satisfactorily serve as the antecedent of this

sudden commencement geomagnetic storm at 1962
January i0 d 0213 UT. The storm occurs 54 days

after the storm of November 17, 1961 -- which in

turn occurred 54 days after the storm of Septem-

ber 24, 1961.

The weak sudden commencement storm of January 19 d

0113 UT has no known major solar flare as its
antecedent. However, flares of importance I

occurred on January 17 and 18.

No. 3 No known flare is reported at the time of the

Type II burst at January 23 d 1500 UT (but this
may be due to a lack of observations), therefore

plage and spot data for this event are not avail-
able. No i0 cm. events are reported in associa-

tion with the Type II burst, which is confined
to the lower frequencies. The SWF appears in

the CRPL checklist of ionospheric disturbances,
and is an unconfirmed report from only i station.

NO: 4 Although region 6324 contains a very large spot,

it does not produce any major solar events for

this catalogue. The _p spot No. 15505 is one of
the largest spots of the year, with an area equal
to 1250 millionths of the solar hemisphere

(Greenwich data).

No. 5 This large, bright and active plage, region 6326,

contains a complex _ spot, No. 15507. Although
48 flares of importance _ i occurred in the region

during its transit across the disk, none was of

sufficient magnitude to warrant inclusion in this

catalogue as a major solar event.
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No. 6

No. 7

No. 8

No. i0

No. 12

No. 14

Alth gh this Sc geomagnetic storm at February
4d 0930 UT does not have any major solar event
as its antecedent, flares of importance I, i+
and 2 occurred in region 6326 on February I, 2
and 3.

This minor geomagnetic disturbance at February 6d
1800 UT may have its origin in a flare of impor-
tance 2+, which occurred on February 4 when
region 6326 was near the west limb of the sun.
The storm also follows the storm of January I0 d
(event No. i) by an interval of 27d.

There is no known flare or solar event associated
with the Type II and Type IV bursts at February
6d 2203 UT and 2113 UT. However, it should be
noted that active region 6326 (of Note No. 5,
above) is going over the west limb on February 6.
No radio events are reported at centimeter wave-
lengths at the time of the dynamic spectrum
events. Ft. Davis reports that the Type IV
emission has "pulsating structure." The Type II
burst at 2203 UT is reported only by Warwick at
the very low frequencies in the dekameter range.

There are no solar flares which can satisfactorily
serve as the antecedent of this geomagnetic storm
at February 15d 16h UT -- no flares of importance

I were reported on February 12, 13, 14 or 15th.

of January 19 (event No. 2).

The Type IV emission at February 23d 2201 UT is
associated with a sub-flare in region 6352, which
is a return of the active plage region 6326 of
the previous rotation (event No. 5). The _ spot
No. 15521 is a return of the _ spot No. 15507 in
region 6326. No radio events are reported at any
of the single radio frequencies at the time of
the Type IV burst. Ft. Davis comments that the
Type IV emission is "possibly the high frequency
component of the noise storm," which occured at
200-25 Me. At the very low frequencies, Warwick
reports only continuum emission in the dekameter
range, at 41-22 Mc. The SWF's are unconfirmed
ionospheric observations which appear in the CRPL
checklist.

The strong Type II and Type IV bursts at March i d
1641 UT and 1753 UT are associated with an impor-
tant flare which occurred in region 6351, in the
southwest quadrant of the sun near the west [ _.
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No. 15

No. 16

No. 17

No. 18

Region 6351 is a very large, bright and very
active plage in its second rotation, and con-
tains a complex _y spot, No. 15520, which is
one of the largest spots of the year with an
area equal to 1475 millionths of the solar
hemisphere (Greenwich data). Although Ft. Davis
observes the Type IV emission in the meter wave-
length range of the dynamic spectrum, beginning
at 1753 UT, in the dekameter range Warwick
starts the Type IV event at 1700 UT, and con-
tinues it for more than an hour longer.

The geomagnetic storm at March 5d 08h UT
occurs almost 4 days after the solar event
on March I, which is described in event No. 14.
There is no other solar activity, except for
flares of importance I and I- on March 3 and 4
in region 6351 as it goes over the west limb.
It should also be noted that this storm follows
the weak storm of February 6 (event No. 7) by
an interval of 27 days.

The major SWFat March 13d 1448 UT is associated
with a major flare of importance 2+ which occurred
in region 6366, in the northeast quadrant of
the sun, near the east limb. Region 6366 is
a new plage, containing a complex _y spot,
No. 15528, which expires on the disk on March
21. Relatively large bursts of long duration
occur at centimeter wavelengths, with the start
of the SWFand indicate that Type IV microwave
emission probably may have occurred. The radio
bursts at decimeter and meter wavelengths are
concurrent with the group of strong Type III
bursts at 1450 UT, which is the only event re-
ported in the dynamic spectrum, except for an
unclassified burst from 1456-1500 UT at
150-50 Mc. At the very low frequencies, Warwick
reports weak continuum emission from 191_-IJLLn IT_Ul

at 41-22 Mc.

No SWF, and no radio events, at any of the single

radio frequencies, are reported in association

with the Type II burst at March 22 d 0231 UT,

which is related to flare activity in region

6370 near the center of the solar disk. Region
6370 is a return of part of region 6352 (described

in event No. 12).

This major flare on March 22 was observed by

Sacramento Peak Observatory in progress at
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Nos. 19
& 20

No. 21

No. 22

No. 23

2220 UT in region 6373, which is a large, very
bright and active plage in its third solar rota-
tion. Region 6373 is a return of a part of
region 6352 (described in event No. 12), and
had its origin in region 6326 (described in
event No. 5). The Sf spot No. 15532 is one of
the largest spots of the year, with an area
equal to 1550 millionths of the solar hemisphere
(Greenwich data), and may possibly be a return
of _ spot No. 15521 in region 6352. Only rela-
tively minor bursts are reported at the single
radio frequencies and in the dynamic spectrum
in association with the flare. The SWFappears
in the CRPLchecklist and is an unconfirmed
observation.

It is very difficult to find a solar event prior
to these geomagnetic storms of April 6 and April
I0. Between April 1-6, no flares of importance

i were observed. The storm of April I0 follows
the storm of February 15 (event No. i0) by an
interval of 54 days.

No SWFis reported in association with the Type II
bursts at April 12d 1648 UT and 1658 UT, and the
Type IV burst at 1710 UT. Flare observations
are meager and any flare association is an ambigu-
ous one. A flare of Imp. i- (a small bright point)
is in progress on the disk in region 6386 at
1740 UT On ..... _^- _-_ _'-_ _ bright
surges at the limb between 1440 -1800 UT, where
region 6393 is coming around the east limb. The
dynamic spectrum events occur at the very low
frequencies, in the dekameter range of the radio
spectrum. Ft. Davis reports an unclassified
burst from ].647-1651 UT at 80-50 Mc, "resembling
Type II ."

The Type II and Type IV bursts at April 12d
2154 UT and 2202 UT are associated with minor
flare activity in regio_ 386, near the center
of the solar disk. Region 638_ is the return of
plage regio;1 6366 (described in event No. 16) and
contains a complex i_,,/spot that formed on the disk
on April i!. The Type II burst is not reported
by the Ft. Davis observers, who report only the
groups of stroug Type III bursts at 500-25 Mc, and
a short burst of Type IV emission from 2201-2213
UT, at 580-i00 Mc.

The major flare at April 18 d 1734 UT, with major

SWF, and Type II and Type IV bursts at 1844 UT

5.Vlll-]xxi - 1962



No. 24

No. 25

No. 26

No. 27

No. 28

and 1839 UT, are associated with the large,
bright and active plage, region 6393, which is
a return of region 6370 (event No. 17). The
i0 cm. event consists of a small burst, super-
posed on a gradual but small rise in flux which
starts with the flare at 1734 UT and continues
for many hours. Except for the onset of noise
(or continuum) at meter wavelengths, no radio
events are reported at any other single radio
frequencies at the time of the flare.

The Type II burst at April 20d 2004 UT is
associated with flare activity in region 6393.
Plage and spot data for this region are given
in event No. 23.

Four stations start this geomagnetic storm
gradually on April 21, about 16 hours after
the Sc on the 20th. The storm actually does
have a "second start" at this time, and a
second maximum.

The Type !I burst at April 21d 2022 UT is asso-
ciated with minor flare activity in region 6393.
Plage and spot data for this region are given in
event No. 23. No SWFis reported at the time of
the Type II burst, but there is an SEA of impor-
tance I+, 1920-2045 UT. The I0 cm. radio event
consists of a small but gradual rise and fall
in flux.

The major SWFat April 22d 1446 UT and the
Type II and Type IV bursts at 1554 UT and 1612 UT
are associated with major flare activity in
region 6393. Plage and spot data for this
region are given in event No. 23. The Type IV
emission occurs only at the very low frequencies
in the dekameter range.

The Type II and Type IV bursts at April 27d
1414 UT and 1420 UT are related to flare activity
in region 6403, in the northeast quadrant of
the solar disk, near the limb. Region 6403 con-
tains a complex I_'_,spot, No. 15549, that developed
on the disk on April 26, and an _p spot, No. 15548
that is the return of [_p spot No.-15539 in region
6385. The Type IV event is reported only by
Warwick at the very low frequencies in the dekameter
range -- although at higher frequencies Ft. Davis
reports the onset of a weak noise storm at this
time. A strong radio burst occurs almost simultan-
eously at all of the single radio frequencies at
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No. 29

No. 31

No. 32

No. 33

No. 34

No. 37

1412 UT, coincident with the SWFand the strong
group of Type III bursts which were observed in
the dynamic spectrum.

The Type II and Type IV bursts at May i d 1920 UT
are associated with flare activity in region 6411,
near the northeast limb of the sun. The i0 cm.
event is described as a "period of irregular
activity," that begins with the flare and runs
concurrently with the Type IV event. At Ft. Davis,
the microwave receiver was in operation, and the
Type IV emission was observed over a wide spectrum
band, from 3000-180 Mc. At the very low frequen-
cies, Warwick continues the Type IV burst until
2130 UT.

The Type II burst at May 18d 1533 UT is asso-
ciated with flare activity in region 6416, in
the southwest quadrant near the west limb of the
sun. The SWFappears in the CRPLchecklist and
is an unconfirmed observation, reported by only
one station.

There was no flare patrol in operation on May 23
at the time of the Type II burst at 0245 UT,
therefore plage and spot data related to this
event are not available. The SWFis an uncon-
firmed report from the CRPLchecklist of iono-
spheric observations. No radio events are
..... _ at anv of the single radio frequencies
at the time of the Type II Durst.

This weak Sc geomagnetic storm of May 27 was
classified as a storm by only two stations --
Honolulu and Tucson. The disturbance occurred
after an unusually long period of extremely quiet
geomagnetic conditions -- an interval of 6 days
during which the 3-hour Kp's remained = 0 for
60% of the time.

No SWFis reported with the weak Type IV emission
at May 27d 1530 UT, associated with minor flare
activity in region 6432 at the center of the solar
disk. The Type IV event is observed only at the
very low frequencies, in the dekameter range. At
the higher frequencies, Ft. Davis reports the weak
Type I noise storm in progress, and the group of
Type III bursts.

The Type II burst at June Id 2005 UT is associated
with an important flare in region 6426, near the
southwest limb of the sun. The SWFappears in the
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No. 39

Nos. 39-
44

Nos. 45
& 46

No. 47

No. 48

No. 49

No. 50

CRPLchecklist, and is an unconfirmed report.
The i0 cm. event consists of a small rise and fall
in flux. No other radio events are reported at
any other single radio frequencies, except for
the group of bursts at 18 Mc.

This very weak geomagnetic disturbance of June 27
follows the storm of May 31 (event No. 36) by an
interval of 27 days.

It is difficult to find any solar events to serve
adequately as the origin of these geomagnetic
storms between June 27 and August 6. The very
weak disturbance of June 27 (event No. 39)
follows the storm of May 31 (event No. 36) by
an interval of 27 days, and there is a similar
time interval between the storms of June 27 and
July 24 (events Nos. 39 and 41) and July 4 and
July 31 (events Nos. 40 and 43). The storm of
August 6 (event No. 44) may very likely be the
first memberof the long series of disturbances
that comprises the great sequence of magnetic
storms which dominates the declining phase of
solar cycle 19.

The Type II bursts at August 13d 2042 UT and
August 14d 0248 UT are associated with minor
flare activity on these two days in region 6514
near the center of the solar disk. Region 6514
is a new plage, in which a complex py spot

No. 15613 developed on the disk on August ii.

This long interval of storminess, beginning at
August 14d 17h UT, has its ups and downs.

Three stations start the geomagnetic storm on
the next day, at August 15 d 04 UT, and 4 stations
start it even later, at 16 d 18h UT. There are

several maxima, on successive A_.,_

No i0 cm. event is reported at the time of the

Type II burst at August 19 d 1653 UT.

The gradual geomagnetic storm of August 21 d 22 h

UT follows the storm of July 25 (event No. 42)

by an interval of 27 days.

No known flare is reported at the time of the

Type II burst at August 28 d 1519 UT, therefore

plage and spot data are not available for this
event. (But a bright surge at the west limb was

reported by one observer, between 1523 - 1548 UT.)

5.Vlll-lxxiv- 1962



No SWF, and no radio events at any of the
single radio frequencies, were reported at
the time of the Type II burst, which was ob-
served only at the very low frequencies in
the dekameter range of the dynamic spectrum.

No. 52 The gradual geomagnetic storm of September
i d 06h UT has two maxima -- on September 2
and again on September 3. The second phase
of the storm occurs 27 days after the storm
of August 6 (event No. 44).

No. 54 The Type II burst at September 7d 1514 UT
and the Type IV burst at 1517 UT are asso-
ciated with an important flare that occurred
in region 6548, in the southeast quadrant of
the solar disk. Ft. Davis does not report the
Type II burst, but reports an unclassified
burst from 1514 - 1520 UT at 75 - 25 Mc
"resembling a Type II." The Type IV emission
registers strongly at decimeter and meter
wavelengths on the Ft. Davis spectrum sweep,
and is also observed by Warwick at the very
low frequencies. In the dekameter range, at
41 - 20 Mc, the Type IV emission continues
until 1740 UT. Large bursts of long duration
are reported at all of the single radio fre-
quencies. One surmises that weak Type IV
emission perhaps may also have occurred at
centimpt_r wavelengths.

No. 55 The geomagnetic storm at September lld 19h UT
occurred 4 days after the solar event described
in event No. 54. Six of the 16 stations begin
the storm on the following day, at August 12d
05h UT, and two stations start it with a sudden
commencementat 12d 0121 UT (Wilkes and College,
Alaska). It should be noted that the storm
follows the disturbance of August 14-15 " L_eveiiL

No. 47) by an interval of about 27 days.

No_56-61, There are no good solar events to serve as

63,64 antecedents for any of the geomagnetic storms
that occurred between September 18 and October 19.

Many of these storms, however, fit into a sequen-
tial pattern, apparently related to an interval

of 26 to 28 days. The storm of September 18
(event No. 56) follows the storm of August 21

(event No. 49) by an i_!_rval of 28 days.
The storms of September 29 and October i

(events Nos. 58 and 59) may perhaps be regarded

as covering a single prolonged interval of
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No. 62

No. 65

No. 66

No. 67

storminess that occurs about 27 days after
the storm of September 1-2 (event No. 52).
The Sc storm of October 7 (event No. 60)
occurs 26 days after the storm of September
11-12 (event No. 55). The brief storm of
October 16 (event No. 63) follows the storm
of September 18 (event No. 56) by an interval
of about 27.5 days.

The bright and active plage, region 6579,
containing a complex _? spot, does not pro-
duce any solar events of sufficient magnitude
to warrant their inclusion in this catalogue
as major events.

The Type IV burst at October 19d 2033 UT and
the Type II burst at 2100 UT are associated
with flare activity in region 6591 at the
northeast limb of the sun. No dynamic spectrum
events were reported at this time by Ft. Davis
on their spectrum sweep of 580-25 Mc. The
I0 cm. event consists of a small rise and fall
in flux which occurs concurrently with the
weak type IV emission at the very low frequen-
cies. The SWFappears in the CRPLchecklist
and is an unconfirmed observation, reported
by only one station.

The geomagnetic storm of October 22d 02h UT
occurs about 2 days after the solar event
described in No. 65, above. However, this
period of storminess also occurs 27 days after
the storm of September 25 (No. 57).

The Type II bursts and Type IV burst at Octo-
ber 23d 1648 UT and 1656 UT are associated
with an important flare that occurred in
region 6581, very uear the ...._tU_LL_w=oL.....L _,,._I_"__

the sun. No SWF is reported at the time of

the event. Although the Type II and Type IV

bursts are reported only at the very low fre-

quencies in the dekameter range, Ft. Davis
says that an event of importance 2 at 1656-

1706 UT "has similarities to Types II and IV"

in their frequency sweep, at higher frequencies.

At centimeter and meter wavelengths, the
single radio events consist of a gradual rise

and fall in flux, of modest proportions but

of considerable duration, beginning with the
start of the flare.
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No. 68 The small proton event of October 23 was
recorded on instruments carried aboard the
satellite Explorer XIV. The NASAobservers
comment that it is "probably the lowest-
intensity primary solar-proton event studied
to date." The event was also detected by
cosmic-ray equipment on Mariner II (the Venus
probe). Like the September 28, 1961 event,
the higher energy particles arrive earlier.

No. 69 This rather lengthy geomagnetic storm of
October 24 has three maxima, on the 24th,
25th, and 26th. Although the maximum3-hour
Kp only reaches a value of 5, seven of the
nlne stations agree that the storm is
"moderately severe." The onset of the storm
occurs about 18 hours after the major solar
event on the 23rd. The storminess on Octo-
ber 26 and 27 follows the storm of September
29 (event No. 58) by an interval of about
27 days, so that a sequential effect may be
contributing to the duration of the storm.

Nos.70-73 There are no major solar events to serve as
antecedents for any of the geomagnetic storms
between November 6 and November 30. The storm
of November 15(event No. 71) occurs 27 days
after the storm of October 19 (event No. 64),
and the storm of November 21 (event No. 71)
follows the storm of October 24-25 (event
No. 69) by an interval of 27-28 days.

No. 74 No known flare is reported in association with
the Type II burst at November 30d 0322 UT,
therefore plage and spot data for this event
are not available. No SWF,and no radio events
at decimeter or at meter wavelengths, are
reported at the time of the Type II.

No. 75 This sudden commencementgeomagnetic storm at
December 4d 0334 UT occurred 4 days after the
solar event described in event No. 74.

Nos.76-78 No major solar events occurred prior to these
geomagnetic storms of December ii, 17 and 26.
The storm of December 17 (event No. 77) occurs
about 26.5 days after the storm of November 21
(event No. 72), and the storm of December 26
follows the storm of November 30 by a similar
interval of time.
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TABLE VIII. NOTES AND COMMENTS ABOUT

SOME SOLAR-TERRESTRIAL EVENTS - 1963

This section contains selected information and perti-

nent data concerning some of the events listed in the Chrono-

logical Catalogue of Solar Events for 1963. The numbers

refer to the number of the event in the catalogue. Not every

event will necessarily be accompanied by remarks in this
section.

Nos. 1-3

No. 4

These geomagnetic storms of January 12, Janu-
ary 29 and February 9, 1963 are not preceded

by any major solar events that might serve satis-

factorily as their origin. The storm of January

12 (event No. i) occurs approximately 27 days
after the storm of December 17, 1962 and is a

member of the sequence of storms that has been

in progress apparently since August, 1962. The
storm of February 9 (event No. 3) follows the

storm of January 12 by an interval of about 27.8

days, and also is probably a member of the sequence.

A flare of importance 2 on February 6 at 2219 UT,

in region 6689 at the center of the solar disk,
may be contributing factor to the intensity and
duration o£ the storm.

This small proton event of February I0 describes
the detection of solar protons in the 3 to 20 - Mev

range, made by instruments carried aboard the

satellite Explorer XIV. These very low-energy
protons are not associated with any isolated

solar events, according to the NASA observers,

but are contained in streams which sweep past
the earth in a recurrent pattern associated with

consecutive rotations of the sun. During the
lifetime of Explorer XIV (2 October 1962 to

6 August 1963) at least six (and perhaps as many
as 8) such recurrences of the same proton stream

are reported by the NASA observers. "Each

recurrence event is immediately preceded by a

period of complex magnetic activity .... in each

case the counting rate increases rapidy after
the sudden commencement, and displays a strong

assymetry with the initial increase and partial

decay followed by a long plateau." The continued
presence of these low-energy protons is taken
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No. 5

No. 6

No. 7

No. 8

No. 9

No. ii

No. 12

as evidence that they are being continually
accelerated by the sun. In fact, this particular
solar stream is believed to be the same as that
detected in deep space by equipment on Mariner II
from September - December, 1962, when a marked
enhancement of the plasma velocity was measured
in association with the passage of the stream.

The Type II bursts at February 15d 2019 UT and
2048 UT are associated with minor flare activity
near the northeast limb of the sun. No SWFand
no radio events at any of the single radio fre-
quencies, are reported at the time of the Type II
bursts, which apparently are observed only at
the very low frequencies.

The very small increase of proton intensity in the
3 to 20 - Mev range on February 16, as measured
by Explorer XIV, may be associated with the
solar event on February 15 (event No. 5). It is
apparently not related to any geomagnetic activity.

No known flare or other form of solar activity
is reported at the time of the Type II burst
at March 3d 2350 UT, therefore plage and spot
data for this event are not available. No SWF,
and no radio events at any of the single radio
frequencies, are reported at the time of the
Type II burst.

The geomagnetic storm at March 7d 18h UT is
probably a memberof the great sequence of storms
referred to in the notes accompanying events
Nos. I and 3.

Like event No. 4, this event of March 9 is
another of the low-energy proton events reported
by ..... _^_^ _ ........ _ nn data from Ex-
plorer XIV, and associated with the recurrence
of a solar plasma stream sweeping past the earth
at approximately 27-day intervals.

This sudden commencementgeomagnetic disturbance
at April 4d 0545 UT is not preceded by any major
solar activity, but is another memberof the
great sequence of storms to which events Nos. i,
3 and 8 also belong.

Like events Nos. 4 and 9, this event on April 5
is another in the series of recurrent proton
events detected by Explorer XIV.
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No. 14

No. 15

No. 16

No. 17

No. 18

No. 19

No. 20

This low-energy solar proton event of April 15
occurred while a weak geomagnetic disturbance
was in progress. However, the event may be
flare-associated, since a flare of importance 2
occurred at 1034 UT on April 15, in region 6766
(SII W06) and was accompanied by a rather
strong i0 cm. burst (indicating the possibility
of Type IV microwave emission).

The major SWFat April 15d 1615 UT is asso-
ciated with an important flare in region 6766,
at the center of the solar disk. No dynamic
spectrum events are reported at the time of
the SWF. Ft. Davis reports a weak Type I noise
storm in progress all day, and Warwick reports
weak continuum emission in progress. Except
for a weak rise and fall in flux at 2800 Mc, no
radio events are reported at any of the other
single radio frequencies.

The Type IV burst at April 16d 1703 UT is
associated with minor flare activity in region
6766. No SWFis reported at the time of the
Type IV burst.

No known flare is reported at the time of the
Type II and Type IV bursts at April 24d 2005 UT
and 2030 UT, therefore plage and spot data for
this event are not available. No SWF, and no
radio events at arty of _L_._sing1_ _n....... Fre-
quencies, are reported at the time of the dynamic
spectrum events, which evidently are confined
to the very low-frequencies. Ft. Davis reports
nothing at their higher frequency sweep.

The very small solar proton event of April 25,
detected by Explorer XIV, is probably associated
with _^_,_so1_ ........_7_y described in event No. 17,

according to the NASA observers.

No known flare is reported at the time of the
Type II burst at April 26 d 0352 UT, therefore

plage and spot data for this event are not
available. The SWF appears in the CRPL check-

list, and is an unconfirmed event, reported by

only one station.

The geomagnetic storm of April 30 is probably
another member of the sequence of storms which
includes events Nos. I, 3, 8 and II.
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No. 21

No. 22

No. 24

The small proton event of May i is another
in the series of recurrent proton events
detected by Explorer XIV.

The large i0 cm. burst at May i d 0526 UT
and the Type Ii burst at 0536 UT are asso-
ciated with an important flare in the north-
east quadrant of the sun, near the east
limb. Major bursts of long duration occur
at all of the single radio frequencies, and
the especially strong bursts at centimeter
wavelengths, with long post-burst increases
in flux, seem to indicate that Type IV micro-
wave emission probably occurred.

The Type IV emission at May 20d 2313 UT is
associated with a minor flare in region 6805,
at the center of the solar disk. No SWFis
reported at the time of the Type IV burst,
which is apparently confined to the very low
frequencies in the dekameter range. At their
higher frequency sweep, Ft. Davis reports only
a weak noise storm in progress, and the groups
of Type III bursts. The single radio events
indicate only a very weak increase in flux at
centimeter wavelengths and the onset of a
noise storm at meter _avelengths.

Nos.25&26 The Type II and Type IV dynamic spectrum
events of May 23 are associated with minor
flare activity in region 6814, in the northwest
quadrant of the sun, near the west limb. Minor
flares occurred almost continuously in this
plage region between 1230 - 1600 UT. The SWF
at 1516 UT appears in the CRPLchecklist, and
is an unconfirmed observation.

Nos.27-29 The Type II dynamic spectrum events of May 24
and 25 are associated with minor flare activity
in region 6805, near the northwest limb of the
sun. Plage and spot data for this region are
given in event No. 24. No SWFand no I0 cm.
events are reported at the time of the Type II
burst early on May 25, at 0133 UT. The event
later on May 25, at 1623 UT, is accompanied by
strong radio bursts at meter wavelengths,
followed by a rise in base level and the onset
of a noise storm -- events which may suggest
the weak Type IV emission reported by Warwick
in his dynamic spectrum sweep at the very low
frequencies.
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No. 30

No. 31

No. 32

No. 33

No. 35

No. 36

No. 37

No. 38

No. 39

This event of May 27 is a miniscule solar
proton event and, according to the NASAob-
servers, is one of the recurrent events --
like Nos. 4, 9, 12 and 21 -- all of which
belong to the sameplasma stream (from
Explorer XIV data).

The geomagnetic storm of May 27 is a member
of the great sequence of storms which includes
events Nos. i, 3, 8, II and 20. It may also
be influenced by the solar events of May 23,
24, and 25.

There are no solar events which rightly fit
this geomagnetic storm of June 6 as an ante-
cedent. On June 2, 3 and 4, only flares of
importance I- were reported (in addition to
bright surges at the east limb). It should
be noted, however, that the storm appears to
be in sequence with storms which occur later
in July and August.

No SWFis reported at the time of the II burst
at June 7d _440__ UT.

The small proton event of June 14, detected
by Explorer XIV, is not a recurrent event
but is flare-associated, probably related to
solar event No. 34 (a Type II burst).

The geomagnetic stor_n of June _°,Joccurs 4 days
after the solar event No. 34 with small proton
increase, on June ]4. There were flares of
importance i+ and 2 which also could be the
antecedent of this storm.

The geomagnetic storm of June 25 is another
member of the great sequence of storms

The small proton event of June 25, detected
by Explorer XIV, is another in the series
of recurrent solar proton events (events
Nos. 4, 9, 12, 21 and 30) reported by the
NASAobservers.

The Type II burst at June 26d 0306 UT is
associated with flare activity in region 6847,
in the northwest quadrant of the solar disk,
near the _Jest lim.b. Alehough Mr. Wilson does
not report a sunspot in this new plage, a
[_-type spot was seen to develop in the re.
on June 23rd, and appears on the McMath-_ _rt
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No. 40

No. 41

Nos. 42
& 43

No. 44

No. 45

Observatory sunspot maps from June 23-26.
The SWFappears in the CRPLchecklist of
ionospheric disturbances, and is an uncon-
firmed event.

The geomagnetic storm of July 4 is not
preceded by any major solar activity, and
may be related sequentially to the storm of
June 6-7 (event No. 32) which it follows
by an interval of 28 days.

No known flare was reported at the time of
the Type II burst at July 9d 0222 UT, there-
fore plage and spot data for this event are
not available. No SWFand no radio events
at any of the single radio frequencies were
reported in association with the Type II.

These geomagnetic storms of July 21 and
July 30 were not preceded by any major solar
activity and apparently are membersof
sequences. The storm of July 21 occurs 27
days after the storm of June 25 (event No. 37),
and belongs to the great sequence which now
includes events Nos. i, 3, 8, ii, 20, 21 and
37. The storm of July 30 has two maxima, and
a second start at July 31d 23h UT. The latter
interval of storminess occurs 27 days after
the storm of July 4 (event No. 40) and there-
_ co_]d be related to a sequence which may
include events Nos. 32 and 40.

The Type IV burst at August 9d 2237 UT is
related to flare activity in region 6908 at
the northwest limb of the sun. Rather large
bursts occur at the centimeter wavelengths,
near the start of the flare and the Type IV
event, which is reported only by Warwick in
the dekameter range of the dynamic spectrum.
At higher frequencies, Ft. Davis reports only
a weak Type I noise storm in progress throughout
the period of their observing hours.

The Type II and Type IV bursts at August li d
1905 UT were reported only at the very low
frequencies (41-18 Mc) and are associated
with solar activity at the northwest limb,
where region 6909 is going over the limb.
During the first phase of the activity, an
eruptive prominence was observed out to a
distance of .3 of a solar radius beyond the
limb and with high negative radial velocity.
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Nos. 46
& 47

No. 48

Nos. 49
& 5O

No. 51

No. 52

No. 53

During the second phase, the prominence shows
a resurgence of activity. The radio events
at the single radio frequencies consist only
of minor bursts which occur during the second
phase of the activity at the limb. The SWF
appears in the CRPLchecklist, and is an
unconfirmed event.

The Type II burst at August 12d 0000 UT is
associated with minor flare activity in region
6909 at the west limb of the §un, and the Types
II and IV bursts at August 12u 2057 UT and
2102 UT are associated with bright surge acti-
vity at the west limb (< 2020-2048 UT), where
region 6909 is going over the limb. Plage and
spot data for this region are given in event
No. 45. No SWF,and no radio events at any of
the single radio frequencies, are reported at
the time of any of the dynamic spectrum events
on August 12.

The Type II burst at August 17d 1611 UT is
associated with flare activity in region 6924,
at the center of the solar disk. Rather strong
radio bursts occur at centimeter and meter
wavelengths, starting at the time of the SWF
and the group of strong Type III bursts in the
dynamic spectrum.

The two geomagnetic storms of August 18 and
in =___ A_+,,_o_ ,.,_rh m_v be a DartAugust _ _uL,,, a .................... .

of the great sequence of storms (Nos.J1, 3, 8,
11, 20, 31, 37 and 42). The solar event of
August 17 (event No. 48) may, however, also be
a contributing factor to the occurrence of the
storms.

The geomagnetic storm of August 27 occurs 27 days
after the storm of July 30-31, and may be a mem-

ber of a sequence of storms which includes events

Nos. 32, 40 and 43.

The Type IV burst at September 8d 1938 UT is

associated with minor flare activity in region

6961, at the east limb of the sun. The weak

Type IV emission is reported only at the very

low frequencies in the dekameter range.

The major SWF at September 13 d 0409 UT is

associated with flare activity in region 6961,
in the southeast quadrant of the sun. Plage

and spot data for this region are given in event
No. 52. No dynamic spectrum events are reported
at the time of the SWF.
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No. 54

No. 55

No. 56

No. 57

The geomagnetic storm of September 13 is
apparently a memberof the great sequence
of storms (Nos. I, 3, 8, ii, 20, 31, 37, 42
and 49-50).

No SWFis reported at the time of the large
i0 cm. burst at September 14d 2143 UT, asso-
ciated with a flare of importance 1 in region
6924, near the northeast limb of the sun.
This large and very bright plage is very
active (with 87 flares of importance _ 1 during
its transit across the solar disk), and contains
a large and complex _? spot, No. 15768, which
is the only spot during 1963 with an area >i000
millionths of the solar hemisphere (the area
of the spotequals 1400 millionths, based on
Greenwich data). Region 6924 is responsible for
12 events in this catalogue -- Noso 55, 56, 57,
58, 59, 60, 61, 62, 63, 64, 65 and 66 -- two
of which are PCAevents. The complete I0 cm.
event consists of unusual burst activity between
2106 and 2240 UT, superposed on a gradual rise
and fall in flux which began earlier and lasts
for many hours. The only other known single
radio event is a rise and fall in flux that is
reported at meter wavelengths at 108 Mc. In
the dynamic spectrum, the event consists of
the onset of a noise storm at the higher fre-
quencies in the meter range, and the onset of
continuum emission at the lower frequencies in
the dekamete_ _ange.

The major SWFand great i0 cm. burst at Septem-
ber 15d 0015 UT, and the Type II burst at
0027 UT, are related to an important flare
that occurred in region 6924 near the northeast
limb of the sun. Plage and spot data for this
region are given in event No. 55. The radio
event at all of the _ingle frequencies consists
of a very great burst which is followed by a
long period of increased flux. The radio burst
apparently moves rather slowly through the radio
spectrum, starting at centimeter wavelengths at
0015 UT at the start of the flare, and reaching
the meter wavelengths i0 minutes later, at
0025 UT. The Type II burst at 0027 UT is confined
to the dekameter wavelengths, at 41-12 Mc.

Although observations were in progress at Sydney,
no dynamic spectrum events were reporte d at the
time of the large flare at September 16u 0325 UT,
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No. 58

No. 60

No. 62

No. 63

in region 6924, in the northeast quadrant,
near the east limb of the sun. Except for
minor bursts at centimeter wavelengths, no
radio events are reported at the single radio
frequencies at the time of the flare. The SWF
appears in the CRPLchecklist and is an un-
confirmed event.

The large I0 cm. burst at September 16d
1436 UT, and major SWF, are associated with
an important flare in region 6924. Plage and
spot data for this region are given in event
No. 55. The radio event at the single radio
frequencies consists of a strong burst, fol-
lowed by a long period of increased flux. The
radio event occurs first at meter wavelengths
at about 1434 UT, reaches the 3 centimeter
region at about 1440 UT, and therefore apparently
moves rather rapidly from lower to higher fre-
quencies at this time, shortly after the start
of the flare. No Type II or Type IV events
are reported in the dynamic spectrum, except
for the onset of a noise storm at 1400 UT, and
a group of strong Type III bursts.

The strong T_pe II and Type IV bursts at
September 21 0000 UT and 0010 UT, with major
SWFand large i0 cm. bursts, are associated
with an important flare that occurred late on
September 20, in region 6924 at the center of
L[I_ _o a_ u_. _L_=_v cm. event .... _ _
a remarkable group of great bursts that occurred
between September 20d 2350 UT and September 21d
0100 UT, accompanied by a long period of in-
creased flux. A very great burst of long duration
also occurred at meter wavelengths. In the
dynamic spectrum, the Type IV emission is re-
ported only at the very low frequencies, in the
dekameter range. This maior solar event was
accompanied by solar protons that began arriving
at September 21d 0000 UT.

The severe Sc geomagnetic storm at September 21d
1413 UT began about 15 hours after the proton-
flare of September 20-21.

The geomagnetic storm of September 24 occurs
28 days after the storm of August 27 (event
No. 51), and may be a member of a sequence.
Since the proton-flare of September 20-21, no
flares of importance > i have occurred, althou_
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No. 64

No. 67

No. 68

Nos. 69
& 70

No. 71

numerous flares of Imp. _ 1 have occurred in
region 6924. The storm of the 24th, on the
other hand, may be a consequence of the
proton-flare of September 20-21.

The solar event at about September 26d 0705 UT
is a major event in all categories -- great
flare, great SWF,great I0 cm. event, and
strong radio bursts at all of the single radio
frequencies. The major flare occurred in
region 6924, near the northwest limb of the
sun. Plage and spot data for this region are
given in event No. 55. No dynamic spectrum
observations exist at the time of the great
flare, but the strong bursts at the single
radio frequencies, especially at centimeter
wavelengths, indicate that Type IV emission
probably occurred. This major solar event
was accompanied by solar protons that began
arriving at September 26d 0730 UT.

The geomagnetic storm of October ii apparently
is a member of the great sequence (events Nos.
i, 3, 8, ii, 20, 31, 37, 42, 49 - 50 and 54).

The Type II and Type IV bursts at October 18d
1600 UT and 1613 UT are associated with a flare
at the northeast limb of the sun, in region
7003. The Type IV emission is reported only by
Warwick at the very low frequencies in the
dekameter range, while the Type II burst is
reported only by Ft. Davis, at meter wave-
lengths. Region 7003 is a large, very bright
and active plage, which contains a complex
_'y spot and is responsible for 7 events in
this catalogue - Nos. 68, 69, 70, 71, 72, 73
and 74.

The dynamic spectrum events at October 18d
2046 UT and October 19d 1702 UT are associated
with important limb-flares that occurred in
region 7003 at the northeast limb of the sun.
Plage and spot data for this region are given
in event No. 68. The Type IV emission at

October 19d 1702 UT is reported only by Warwick
at the very low frequencies.

The major SWFat October 22d 1338 UT, and the
Type II burst at 1356 UT and Type IV burst at
1418 UT are associated with a major flare that
occurred in region 7003 in the northeast quadrant
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of the sun. Plage and spot data for this
region are given in event No. 68. The Type IV
emission is reported only by Warwick at the
very low frequencies.

No. 73 No dynamic spectrum observations exist at the
time of the major flare and SWFon October 28.
The flare at 0135 UT occurred in region 7003.
Strong bursts of long duration occur at all
wavelengths, and suggest the possibility that
Type IV emission may have occurred.

No. 75 The geomagnetic storm of November 7 occurs
27 days after the storm of October ii, and is
a member of the great sequence, which now in-
cludes events Nos. i, 3, 8, ii, 20, 31, 37,
42, 49-50, 54 and 67.

No. 76 No major solar event occurred prior to the
geomagnetic storm of November 17. It should
be noted that the storm follows the storm of
September 24 by an interval of 54 days, and
therefore may be related to the sequence that
includes events Nos. 32, 40, 43, 51 and 63.

Nos.77-81 There are no major solar events prior to these
geomagnetic storms that occurred between Novem-
ber 24 and December 29. The storm of December
2 (event No. 79) is of long duration, and may,
in part, be associated with the return of the
.... _ _,i_ (_1_n_ Nn. 75_. The weak
disturbance of December 29 occurs 27 days
after the Sc storm of December 2.
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FLARE DATA

Event Date Beg. End Max.
No.

No. of

(UT) (UT) (UT) Imp. Position Obs.

1960

Jan.

l O5

2 i0

3 ii * 2040 2355 2126 3 N22 E02 2/2

4 12

5 12

6 13

7 15

1646 1710 1650 1 S 10 W37 I/l

7a 16

8 16

9 17

I0 20

ll 27

12 29

Feb.

15 02

14 03

15 04

16 04

17 04

18 05

19 05

20 05

20a 07

21 07

22 11

23 13

24 13

1334 1455 2 S 20 W68 5/i

2239 2335 2250 I+ NI2 E 76 2/2

2015 2155 2025 2 NI4 W30 2/2

1306 1423 1316 2 S15 W49 22

2032 2100 2040 1-

2136 2220 2142 I-

S14 W56 2/2

S14 W54 1/1

1350 1400 1 Nll W50 1.1

1943 2007 1949 1 N10 W56 2/2

1604 1636 1610 I- NI2 W87 I I

2002 2050 2010 1 NIl E45 3!3

SHORT-WAVE RADIO FADEOUTS

Wide

Type Imp Beg. bur. Spread No. of

{UT) (Min.) Index Obs.

SL 2- 2100 24 5 6

G 1- 1640 1706 2

SL i* 1340 45 4 I*

SL 2- 2245 34 5 7

SL 2- 2020 40 5 8

SL 1 1309 31 5 3

S 1. 2038 15 5 6

SL 2- 1349 23 5 8

SL 1- 1924 31 1

S 1- 1607 16 4 4

SL 1 2000 35 5 7



I0CMEVENTS PLAGEDATA
McM Mean Avg.

Beg. Dur. Max. Peak PlageCMPLong- Avg.Max.No.of Agein
Type (UT) (Min) (UT) Flux Obs. No. Gr. Day itude Lat. Int. Area Flares Rotation Identification

2 2056 >35 2108 220 Ot

6 1647.3 9 1649 80 Ot

"6 1334 106 1357 700
Ot

4 1520 150 25

3 2019 50 7

6 2024 13 2026 25 Ot

2 1312.5 2.5 1313 65
Ot

2 1316 5 1317.3 16

2 2037 9 2040 125
Ot

4 2046 30 5

2 1348.2 4.8 1349 HHI

2 2003 6 2004.5 13 Ot

Jan.

5527 11.5 104 ° NI9 2.5 3500 6 2 5491

5525 I0 124 ° S16 3 6000 15 1 New

5525

5541 22.5 319 _ N13 3 3000 7 2 Part of 55N5_

5549 27.5 253 ° N09 3 2000 4 1 New

*5550 29.5 227: N12 3 I0000 39 3 5511, 5512,

5513, 5519

Feb.

5552 01.5 187 N09 2.5 2000 29 6 5517

"5551 01 194 _ $18 3 5000 40 4 5514

5551

5551

5552

5552

5552

5566 ii.5 55 ° N24 3 3200 5 1 New

5574 17.5 337 ° NIl 2.5 3000 5 3 5540



TABLE VIII CHRONOLOGICAL CATALOGUE

SPOT DATA

Mr. Wilson CMP When Mt. Wilson

Type Gr. Day Lat. H Seen Area No.

Jan.

/_p_ 11.6 NI9 <25) 5-17
/

14660

*_/_ 10.3 S17 (26) 3-16 I150 14657

See Spot Data Event 5

_cL 22.3 NIl (7) 21-21

_/_/p cL 22.8 N07 (3) 20-21

14691

689

*_Y_ 27.4 N09 12 21-29 14694

._ po_ 28.1 N09 19 23-31 14696

*_/J_-_ 29.3 N07 22 23- 4 1800 698

_j:_ 30.3 N13 (15) 28- 2 705
_,D._ 30.7 N09 21 24- 5 700

Feb.

_t_ ,P_ 01.7 N09 16 27- 7 14703

Jan.

*_>'_ 31.8 S15 19 24- 6 14701

See Spot Data Event 15

See Spot Data Event 15

See Spot Data Event 14

See Spot Data Event 14

See Spot Data Event 14

Feb.

*_Z_ 11.9 N23 (20) 5-18 1050 14720
/

_- _ 17.5 N09 (3) 12-17 14729



MAJOR SOLAR EVENTS 1960-1962

1

2

3

16

17

20

20:

21

22

23

24

DYNAMIC SPECTRUM DATA

Type I
and Cont. Type III Type I _- Type IV

Time, Int. Time/Int. Time_ Int. Timej Int. Obs.

I s (weak)in *2103-
progress all day 2118/3

2105- * 2105-

s 24002 > 2355/3

I s (weak) in G 1647- =1651-
progress all day 1649/3 1654/2

HI 1653- "1653-

s2045 (weak) 1704 2

I s (weak) in
progress all day

Is (weak) in IIIG2244- *2244-

progress all day 2251/2 2254/3

I s (weak) in *2022-
progress all day 2027/3

* 2027-

2032/2

g1312.5- = 1310- M

1318/m 1400/w

I 2046- G2036/3 *2046-

s 2245/w 2042/3 2059/3

G2144- * 2149-

2147/2 2200/3

C 1347- g1347- *1351-

135O's 1450/s 1355/s

g1351-

1353/w

I in progress G 1943- "1950-

s all day 1950/3 1954/2

I in progress "1612-

s all day 1619J2

I s (weak) in *2002-
progress all day 2009/1



TABLE Vlll

When Mt. Wilson
Mt. Wilson CMP Lat. H Area
Type Gr. Day Seen No.

*-//J_ 15.1 N12 125) 8-21 1300 14725

_/_pJ_. 24.9 $21 21 18-25 14731

See Spot Data Event 27

*,_yJ_ 25.8 N08 11 19-25 14732

See Spot Data Event 27

d_/_ _:_ ( 29,3 N18 (I0) 25-25 14737 _

_Mar. Jd/_ ol.2 N26 (15) 25- 5 736

o_/_/o J_ 10.0 N22 (15) 5-16 14751

*_Y,2_ 31.6 N12 29 25- 6 1650 14778

See Spot Data Event 39

See Spot Data Event 39

See Spot Data Event 39

@



200 MC DATA OTHER RADIO DATA

Freq. Beg. Dur. Max. Peak Freq. Beg. Dur. Max. Peak

Range (mc) Type (UT) (Min.} (UT) Flux Obs. (mc) Type (UT) (Min,) (UT) Flux Obs.

150-

25

450-

50

150-

60

320-

200

450-

i00

300-

7O

450-

180

175-

30

450-

200

250-

120

175-

90

22-

33

HBL 2100 N(H)

C 1648 1.5 400 N

545 RF 2058 40 50 N(H)

167 C+ 2056 ,167 _I000 NBS

18 c 2055 9 NBS

545 C 1648 7 20 N

C_ 1347 25 450 N

C 2246 5 >30000 N

C 2022 2 >500 N(P)

C 1312.5 5 > 450 N

C 2037 3 > 450 N(P)

S 2142 0.2 > 500 N(P)

167 C 1648.9 12 1651.2 >I000 NBS

9000 C+ 1335 87.2 1356.8 206 HH!

1500 C÷ 1335 85 1410 440 HHI

808 C+ 1334 101 1347.5 (120) Pra

600 C+ 1334.8 93 220 Uc

545 C+ 1344 85 250 N

234 C+ 1346 550 Aop

167 C 2247 6 2250 >I000 NBS

545 C 2025 4 90 N(P)

167 C 2023.8 2.2 2024.1 >1000 NBS

91oo{t
808 C

000 Is

645 i!

545 c

167 C

545 c

167(:
167

1312.5 1.5 1312.9 95

1316 5 1316.8 130 J N

1312.5 11 1312.5 (25) Pra

1312,8 2.8 42 113!6.8 3 91 Uc

1312.5 _) 15)1316 150 N

2038 2.5 25 N(P)
2037.6 3,9 2038,1 >1000 NBS

2144 15 65 N(P)

2141.6 0.3} NBS2146.3 0.3

2232 >i00 NBS

167 s

s
1943.5 0.2 > I000

1945 2 > 1000J NBS
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10 CM EVENTS

Beg. Dur. Max. Peak

Type (UT) (Min.) (UT) Flux Obs.

*C 0058

S 0220

15 0102.8 819 Tk

19 0227.6 342 Tk

3 1335 115 1430 20 Ot
6 1353.5 28 1359 340

2 1919

2 1717

7 1921 140 Ot

7 1718.5 335 Ot

•6 2047.7 70 885 Ot
4 2157.7 60 30

*C+ 0655 52 0733.5 8250 Nag

S 0301 14 0310.7 296 'rk

*6 1518 220 1556 1760

4 1858 100 20 Ot

*C+ 0848 250 I000 HHI

PLAGE DATA

MeM Mean
Avg.

Plage CMP Long- Lat. _t.
No. Gr. Day i_de

Avg.
Max. No. of Age in

Area Flares Rotation Identification

5570 15 10 ° N15 3 3800 16 2 5538

5580 25 238 ° $21 3.5 1300 11 1 New

5580

5581 26 225 _ N08 3 5500 9 4 5550

5580

Mar.

5588 01.5 166 _ N25 2.5 2500 11 2 and 5 5555, 5556

5592 II 40 _ N24 3 4000 11 2 5566

• 5615 31.5 130 _ NIl 3.5 3000 70 2 5594

5615

5615

5615

5.VIII-2L



I POLAR CAP ABSORPTION GEOMAG,_,ETL STORMSOnset Time Rise

Date Hr. Time Dur. Int.

(UT) To Peak (Hrs.) (db) Obs.

Jan.

12 0300 36 16 B,G,VA

16 0300 24 G

Feb

07 07-- _96 G

Start

Date Hr.

(UT) Dur. Type Int.

Jan.

05 0201 l.ld sc m

10 0719 1.5d sc ms

13 1859 2 d sc m

17 12-- 1.2d g ms

20 03-- 2.4d g ms

Feb.

02 08-- 0.6d g

05 06-- 1.5d g m 4 5

13 19-- 1.2d g m 2 5

No. of Max.

Stations 3-Hr. Event

Reporting Kp No.

4 5 1

16 6 2

17 6 7

8 6 ]0

i0 6 II

2 4 13

18

23



FLAREDATA SHORT-WAVE RADIO FADEOUTS

Event Beg. End Max. No. of

No. Date (UT) (UT) (UT) Imp. Position Obs.

1960

Feb.

25 15

26 16

27 18 0122 0327 0125 1- $21E90 I/I

28 19

29 20 0235 0331 0238 2 S 20 E 63 2/1

30 21

31 22 * 1352 1520 1400 3

32 29

32a 29

Mar.

33 01

34 10

34a 10

35 11

26 15

37 18

38 28

39 28

N08 E 41 4/3

0140 0200 2 S 32 W56 I/I

1915 2050 It N22 WI4 2/2

1718 1810 1720 I N24 E 07 2/2

2042 2150 2056 2 NI4 E 3q 2/2

40 29 0650 1220 0710 2* NI2 E 30 8/3

41 29

42 30

Beg. Dur. Wide

Type Imp. (UT) (Mln.) Spread No. of
Index Obs.

43 30 _1455 .... 2 NI2 E II 9/5
\_ 2o34 154o

44 31

45 31

Apr.
46 01 * 0843 1320 0859 3 N12 W11 10/3

*S 3+ 0103 111 5 3

*S 3+ 0218 110 5 3

S 3- 1358 42 5 11

S 2 1918 28 5 9

S 2- 1719 21 5 9

S 2+ 2050 50 5 9

*S 3+ 0652 121 5 9

*SL 3+ 0215 255 I

*SL 3 1520 160 5 II

*S 3 0850 57 5 5



1960-1962 (CONTINUED)

Event

No.

25

26

2?

28

29

44

45

46

DYNAMIC SPECTRUM DATA

Type I
and Cont. Type Ill Type II Type IV

Time/Int. Time/Int. Time/Int. Time/Int.

C0059- G0059- "0107-

9107,'3 0107/3 0118/I

"2020-

2029/1-

C1354.5/m g1354.5/m *1358-

g1358/w 1411/3

C1921

I s in progress
all day

"0153,5-

0156/1

*<1356-

1416/2

g1921- "1923-

1921,5/s 1933/3

glg24/w

G1717- "1720-

1719/3 1726/3

g2048/w *2057-

2112/3

g2052-

2104/w

"2112o

2126/I

* 2050-

2447/3

III in progress *0325-

s all day 0337/2

g1553-

1557/3

"1529-

1540/3

* 0325-

> 0740/3

* 1526-

2300/3

H,M

H,M

S

H,M,W



TABLE Vlll

SPOT DATA

Mr. Wilson CMP When Mr. Wilson

Type Gr. Day Lat. H Seen Area No.

See Spot Data Event 39

See Spot Data Event 39

Apr.

* _Z/_ Y_ 05.1 N18 (17) 1-10 14787

.,_j_J/o c_ 06.3 NI0 (15) 31-10 785

_gJnJ 10.9 so9 (20) 4-16 14795

_/Jl_l 14.2 N04 (20) 7-19
14796

*/_f--_ 27.6 N10 22 21- 2 14814

e _/o_ 30.4 S06 16 24- 5
14815

See Spot Data Event 61



Freq.

Range (mc)

240-

25

580-

100

450-

60

400-

60

150-

< 25

>3000-

<50

33-

20

> 3900-

_25

160-

25

200 MC DATA OTHER RADIO DATA

Beg. Dur. Max. Peak

Type (UT) (Min.) (UT) Flux Oh6.

C 0055 16 0101 110 N(H)

C 1358.5 15 280 N

C 1922 5 > 600 N(P)

C 1718 5 > 600 N(P)

RBL 2054 >25 >400 N(P)

C+ 0700 140 38000 N

RBL 1525 28 900 N

C+ 1553 120 6000

C+ 0848 120 4500 N

Freq. Beg. Dur. Max. Peak

(mc) Type (UT) (Min.) (UT) Flux

9500 C 0058 16 0101.5 2712 Tk

3750 C 0053 17 0101.3 765 Nag

I000 c 0053 15 0059.6 35 Nag

545 c 0055 8 25 N(H)

9500 S 0224.6 13 0229.5 651 Tk

3750 s 0214 23 0227.4 190 Nag

2000 c 0214 50 0227.5 88 Nag

1000 E 0215 63 0201.6 195 Nag

9400 C 1353.8 60 1355.8 568_
1358.6 683J HHI

1500 C 1351.4 50 1355.4 465_
1358.0 306 ] HHI

545 C 1354.5 19 350 N

545 c 1920 6 > 180 N(P)

167 _ 1921 0.5 1921.2 >I000_
L1925 1.0 >1000j NBS

545 s 1718 5 60 N(P)

167 C 1717.5 9 1718.2 >1000 NBS

545 C+ 2052 300 >> 400 N(P)

167 C+ 2051 >250 2130 >I000 NBS

19 2046 2 HoL 2100 I0 Bo

C+ 2200 105 Ha

9500 C_ 0656.5 61.5 0733.5 7480 Tk

2000 C¢ 0655 120 0733.4 49000 Nag

I000 C+ 0656 120 0812.8 250000 Nag

600 C+ [0657 13 >1300

L0710 115 >1300 J uc
545 c+ 0700 270 I00000 N

2000 s 0302 15 0310.5 23 Nag

I000 f _0301 20 0312 20 }_0336 32 0351.9 57 Nag

9100 S 1521 12 1527 1900 1
S 1553 30 1556 7300 _ N

1623 60 )+

1500 C 1520 • 90 1555 > 810 HHI

545 RBL 1523 24 55

C+ 1547 > 150 > 200

167 C+ 1529 240 1550 > I000 NBS

18 1653 > 470 NBS

9100 C+ I 0846.5 80 0858 8000}0919 N

1500 C+ -0816 224 0828 >950 HHI

808 C+ 0845 140 > 150 Pra

600 C+ 0846 189 860 Uc

Obs.



I0CM EVENTS PLAGE DATA

McM Mean Avg.

Dur. Max. peak Plage Crop. Long- Avg. Max. No. of Age in

(Min.) (UT) Flux Obs. No. Day itude Lat. Int. Area Flares Rotation Identification

I0 0524 395 Nag

64 0202.7 2400 Tk

14 2324.6 32 Nag

15 0130 512 Tk

0139 9 0140 I15_

0201 70 0207.3 37 1 Nag
0356 55 0359.7 365

0526 24 0532 115

5615

5615

Apr.
5619 05.5 64: N14 3 3200 10 1 New

5625 10.5 357; $10 3.5 2000 16 I New

*5627 13.5 319 _ N08 3 5000 31 1 New

5642 27.5 134" NI2 2.5 4500 25 3 5615

5645 30.5 94" S 08 3 4500 5 2 5618

5642



Event
No,

47

48

49

5O

51

52

52

54

55

56

57

58

58a

59

50

62

63

64

65

66

67

Date

FLARE DATA

Beg. End Max. No. of

(UT) (UT) (UT) Imp. Position Obs.

0542 0700 0546 2

0215 0530 0245 2

Nll W36 4/2

NI2 W63 4/2

2312 2416 2321 i S08 W03 4/4

2332 2430 2345 I NI5 E 35 1/1

* 0130 0145 0137 3 S 05 E 34 I_ I

0107 0908 ( 0210 _ 2+ N14 W21 14/8

0400j

SHORT-WAVE RADIO FADEOUTS

Wide

Beg. Dur. Spread No. of

Type Imp. (UT) (Min.) Index Obs.

*S 3 0520 60 5 4

*SL 3* 0140 187 5 7

G It 2328 43 I

*SL 3+ 0120 100 5 6

SL 2+ 0205

0355 175 5 5



POLAR CAP ABSORPTION GEOMAGNETIC SToRMs

Onset Time Rise Start Hr. No. of Max.
Date Hr. Time Dur. Int. Stations 3-Hr.

(UT) To Peak (Hrs.) (db) Obs. t Date (UT) Dur. Type Int. Reporting Kp

29 16-- 190 G

60 G

Mar.

I0 18--

17 18-- 72 G,VA

29 0800 50h 73 21 B,G

31 0300 24 7 L,K

Feb.

16 09-- 2.1d g m 9 6

19 1600 0.6d g m 4 5

Mar.

II 04-- 0.8d

15 12-- 1.5d

g m 7 6

g ms 8 7

28 0600 1.2d g m 2 4

31 09-- 2.5d g s 19 9

Event

No.

26

28

35

36

38

45



1960-1962 (CONTINUED)

I Event

No.

47

48

49

51

52

53

54

55

56

57

58

58a

59

60

61

62

63

64

65

66

67

DYNAMIC SPECTRUM DATA

Type I

and Cont. Type Ill Type II Type IV

Time/Int. Time/Int. Time/Int. Time/Int. Obs.

I 0243- III 0137- "0152- * 0207- S

s 0416/1 s0221/3 0207/3 0300/3

g0246/1

g0247.5/1

III 0404-

s0527/2

I 2400-

s2530/2

(with cont.)

G2321.5-

2320/2

b2336.5/1

g2338/1

G2359.5-

2400/2

* 2323- H,S

2328/2

"2343- * 2343- W

2400/1 2545/I+

H,M

G0119-

0119/1
"0120- " 0145- H,S

0146/3 0230/1

G0140-

0148/2

Ill 0357-

s0423/3

*0214- * 0200-

0225/2 0305/2

"0417- * 0350-

0425/2 > 0645/3



TABLE Vlll

SPOT DATA

, Wilson CMP When Mt. Wilson

pe Gr. Day Lat H Seen Area No.

Spot Data Event 61

May
_o_t 00.9 so8 21 3o-12

/

14823

_ 12.1 S 08 (10) 7-1513.6 S 00 (15) 7-19

14830

831

_/_fi 06.9 N30 (10) 8-12 14832

_y_ 08.1 N29 (25) 2-14 1800 825

ee Spot Data Event 77

c_/_ 16.3 N15 (I0) 15-22 14841

L/_/I 17.1 N18 (15) 10-20 838

_D_ 19.9 S 12 32 13-25 1575 14840

_//_!_ 20.6 s13 (I_) 19-z6 84a



200 MC DATA OTHER RADIO DATA

Freq. Beg. Dur. Max. Peak Freq. Beg. Dur. Max. Peak

Range (mc) Type (UT) (Min.) (UT) Flux Obs. (mc) Type (UT) (Min.) (UT) Flux Obs.

590-

160

33-

21

150-

35

C+ 0124 60 (140) HIR

C+ 0346 140 220 HIR

9500 C 0523.2 7 0527 679 Tk

2000 C 0523 10 0524 95 Nag

I000 s 0523 3 0524.1 38 Nag

9500 C 0151.5 25 0200.8 9210 Tk

2000 C+ 0140 125 0206.1 1230 Nag

I000 C+ 0136 135 0302.8 18000 Nag

i000 F 2319.5 II 2326.4 205 Nag

545 c 2323 4.5 50 N(H)
167 c 2323 9 2326.5 >I00 NBS

I000 f 2348 12 2351.7 17 Nag

9500 C 0124.5 15 0130 573 Tk

3750 C 0116 40 0129.5 260 Nag

2000 C 0115 30 0129.7 285 Nag

I000 C 0117 25 0139.2 265 Nag

545 c 0135 5 170 N(H)

9400 "s

C

C+

,s

2000 _c

C

E

C+

,C

I000 'E

C+

,C

545 _cC+

0140 4 0140.8 55

0203 65 0247 23

0357 53 0414.7 195 Nag

0527 24 0532 43 J

0139 9 0140 -_

J0200 20 0207.1 75

0232 30 0249 185 Nag

0356 50 0427.4 370

0525 23 0538.1 990

0139 82 0207.3 30000
I Nag

0348 75 0442.2 340

0525 23 0536 3350 )

0358 65 250
0525 6 >450 ) N(H)

5.VIII-3R



10 CM EVENTS

Beg. Dur. Max. Peak

(UT) (Min.) (UT) Flux Obs.

1015 62 1039 2650
N

1118 30 1124 140

1339 27.5 '/

1406.5 90 1434.5 695 } Ot

1536.5 360 ,/0J

0,/10 60 > 40 Nag

1250 50 87 I1340 80 1426 250 Ot

1500 375 38)

0519 I01 0531.6 2065 Tk

PLAGE DATA

McM Mean Avg

Plage CMP Long- Avg. Max. No. of Age in

No. Gr. Day itude Lat. Int. Area Flares Rotation Identification

5642

May
5653 0'/ 8 ° SO'/ 3 4000 14 2 5625

565'/ 13 289 ° SI0 3 4000 7 3 5630

*5654 0'/ 8 _ N29 3 2000 38 I New

5654

a5660 16.5 242" N09 3 5400 13 2 5633

b5663 20 196 _ S16 3,5 '/500 16 3 5635

5.VIII-4L



POLAR CAP ABSORPTION

Onset Time Rise

Date Hr. Time Dur. Int. Obs.

(UT) To Peak (Hrs.) (db)

Apr.

01 1000 6 73 29 B,L,K,G,VA

05 0700 16h 55 25 B,L,K,G,VA

15 I0-- 96 G

28 0230 12h 30 20 B,L,K,G,VA

29 0500 27h 36 90 B,L,G,VA

GEOMAGNETIC STORMS

No. of Max.
Start Hr

Date (UT) Dur. Type Int. Stations 3-Hr.

Reporting Kp

Apr.

02 2313 3d sc ms 15 7

05 00-- ld g m 7 6

07 1511 0.7d sc m 2 5

10 0127 1.1d sc ms 6 7

11 21-- 1.Sd g m 7 6

16 12-- 2d g m 5 6

23 21-- 2.2d g ms 10 7

27 2001 2.1d sc ms 16 7

30 0132 1.6d sc s 14 9

Event

No.

@



FLARE DATA

Event Beg. End Max. No. of

No. Date (UT) (UT) (UT) Imp. Position Obs.

1960

May
68 04 • 1000 1200 1016 3

69 04

70 05

71 06

72 06 * 1404 2020 1440 3+

73 06

74 08

75 09 • 0704 1021 0734 3

75a 09

76 11

77 12 1342 1546 1400 1.

78 13 * 0519 0733 0532 3

79 13

80 15 a 0529 0605 1

b 0532 0719 1+

81 16

82 17

SHORT-WAVE RADIO FADEOUTS

Wide
Beg. Dur. No. of

Type Imp. (UT) (Min.) SpreadIndex Obs.

NI3 W90 3/1

S 08 E 07 10/6

S 11 E 52 7/1

N30 W59 12/3

N30 W67 6/2

N15 E27 2/1

S12 E66 1

*S 3 1015 35 5 4

G 1+ 0305 38 1

*SL 3 1427 151 5 8

SL 2 0700 98 1 1

*SL 3 1348 154 5 9

*S 3+ 0512 221 5 9

"S 3 0312 208 5 3



1960-1962 (CONTINUED)

DYNAMIC SPECTRUM DATA

Type I

Event and Cont. Type Ill Type II Type IV

No. Time/Int. Time/Int. Time�Int. Time/Int. Obs.

68

69

7O

71

72

73

74

75

75a

76

77

78

79

80

81

82

g0259/I "0312- S

b0303/I 0315/I

1 1430- "1438- H,M
s1942/s 1445/3

C1429- g1444-

2112/I_ _445/2

* 1414-

> 1610/3

I 1458- g1348- * 1403- W,M

s1556/vw 1348.5/I 1552/1

g1403-

1405/1-

b1407/l-

g1408-

1409/I

Is 1737-
1743/w

G0517- *0523- * 0530- S

0525/3 0528/3 >0609/1

g1749.5/m "1743- H,M

g1752- 1810/3

1753.5/m * 1755- H

g1754.5/m 1829/2

glS04-

1808/w ("1744- * 1800- W

) 1746/1- 1852/1

_*1800-
1809/I



TABLE VIII

sPOT DATA

rilson CMP When Mt. Wilson

Gr. Day Lat. H Seen Area No.

_p_ 25.1 NI8 13 25-30 14856

25.3 NI3 19 19-31 849

June

_ 01.8 NI2 12 26- 8 14860

_ 02.4 NO6 (15) 2- 9 870

ot Data Event 85

04.7 N28 (I0) 29- 7 1486605.2 N29 (20) 29-II 867

Spot Data Event 85

t_pot Data Event 89

Spot Data Event 89

_p_ 14.7 S12 (15) 8-16 14880
15.8 $12 (15) 10-21 888

& /_ 16.0 S 12 (20) 9-21 885

_t'_ c_ 16.3 $15 (15) I0-18 889

__ _ 11.7 Nll (I0) 9-16 14883

_c_ 12.3 NI2 (I0) 6-15 876/_ 13.0 N15 (I0) 5-15 877

_l_'p_ 13.9 NI6 (15) 9-18 14884
!_/_ 14.3 N21 (20) 8-20 879

_ 14.5 NI8 (15) 4-19 896

Spot Data Event 96

..,k

20.7 N22 {12) 14-21

21.4 NI2 15 15-27

14897

901



Freq.Range(me)

90-

<25

580-

50

33-

19

33-

16

150-

25

60-

25

31-

16

200 MC DATA

Beg. Dur. Max. Peak

Type (UT) (Min.) (UT) Flux Obs.

R-E 1414 N

RF 1345 45 140 N

C+ 0518 >II0 1310 1310 TK

C 1743 0.7 80 _ N(P)

RF 1745 15 40 J

OTHER RADIO DATA

Freq. Beg.

(me) Type (UT)

Dur. Max. Peak

(Min.) (UT) Flux Obs.

9400 C+

,1oo
1500 IC+

600

23 F

18 c

1013.4 139.2 1033 603 HHI

1015 63 }1118 20 78 N

1011.4 107.6 1042.4 504_
1125.4 292 J HRI

1012.5 47.5 225_
1116 118 23J Uc

I010 51 1046 127_
1115 20 1127 42] Pra

1018.6 16.4 1019.8 600 Aop

I029 5 Re

9400 C+ 1438.8 51.6 1509.4 273 HHI

9100 S 1428 20 N

1500 (C 1341 6 1344 143 1C+ 1408 213 1435.4 652 ) HHI

808 C+ 1408.5 82 1431 166 Pra

600 EC+ I1407.9 14.5 338_

[1422 128 405 J Uc

545 C-E 1414 260 250 N

167 C_ 1420 130 1553 > i000 NBS

23 F 1431.2 16.7 1444.6 500 Aop

18 C 1431 9 Bo

2000 S 0700 70 > 20 Nag

I000 c 0647 80 0759.8 15 Nag

600 c+ 0644 6 140

0650 20 380 J_ Ucl

536 C 0644 34 0657.5 106 Pra

9400 C* I1302.8 162 1352.6 365_1408.8 405_ HHI
1425 450J

9100 C+ 1340 60 334, N

1500 C+ I1345 114 14031357 249244)1410 2721 HHI
1426 244

808 C+ 1351 255 1410.5 150 Pra

600 C+ [1343.4 17 180 /
(1400 74 .._j_'°' Ue

545 C 1349 25 70 N

167 C+ 1330 135 1407.9 NBS

0500 C+ 0518.5 72 0531.6 10450 TK

3750 C+ 0517 105 0532 3750 NAG

2000 C* 0517 122 0557.8 1440 NAG

1000 C+ 0517.5 122 0556.8 2200 NAG

0518 18 360_ UC600 C+

0536 103 1080J
545 C* 0521 105 600 N

9400 C 0303 20 0314 50 NAG

600 C 1742 3 102 UC

545 C 1743 2 20 N(P)

167 C+ 1739 31 1751 NBS

18 C+ _1743 8 t MC M
[1757 63

5.VIII-4R



10 CM EVENTS

Beg. Dur. Max. Peak

Type (UT) (Min) (UT) Flux Obs.

*C+ 0909 27 0925 >1350 N

6 1416.2 54 1426.8 32 HHI

*C+ 0831 60 0848 3100 N

6 2003 16 2005.5 9 Ot

t! 22,87 22 ,, i}2241 16 2245 2 Ot

2257 55

*C 0508.2 6 0508.9 505 Tk

* 0050 539 Tk

c 0251 5 0252.5 300_
s 0302 3 0304 11] Nag

C 0128.2 1.5 0128.8 449 Tk

PLAGE DATA

McM Mean Avg.

Plage CMP Long- Avg. Max. No. of Age in Identification

No. Gr. Day ih,-' Lat. Int. Area Flares Rotation

5669 24.5 136 _ NI2 3 3600 27 4 5642

June

a5678 02

b5669

24 ° NI2 2.5 2500 23 2 5649, 5652

*5680 04.5 351 _ N28 3 7000 34 2 3654

5669

5680

5680

"5695 15.5 205 _ S13 3 7500 33 4 5663

5693 12 252 _ N13 2.5 5000 16 3 5660

5694 14 225 _ N20 3 3500 8 I New

5695

5706 21 133 ° NI7 3 4000 14 5 5669

5.VIII-5L



POLAR CAP ABSORPTION GEOMAGNECTIC STORMS

,t Time Rise Start No. of Max,

Hr. Time Dur. Int. Date Hr. Stations 3-Hr.

(UT) To Peak (Hrs.) (db) Obs. t (UT) Dur. Type Int. Reporting Kp

2h 8 27 B,L,K,G, VA

1800 34h 48 70 B,L,K, G,VA

72 G

0730 8h 36 29 B,K,L,G,VA

May

05 20-- 2.2d g ms 14 7

08 0422 l.Sd sc ms 14 8

II 0434 1.2d sc ms 9 7

16 I120 l.ld g ms 9 6

Event

No.

7O

74

76

81



FLARE DATA SHORT-WAVE RADIO FADEOUTS

Event Beg. End Max. No, of

No. Date (UT) (UT) (UT) Imp. Position Obs.

0850 1050 0928 2*

1960

May
83 18

84 23

85 26

86 26

87 27 a 1500 1555 1519 1

b 1414 1517 1430 I

88 28

June

89 01

NI4 W15 13/4

90 01

91 01

92 04

93 04

94 05

* 0823 1340 0900 3t

N13 E 69 7/4

N16 W26 9/4

N29 E46 19/8

95 10

2020 2150 i N18 W90 4/4

2217 2346 2224 1_ N26 W24 2 2

0506 0737 0518 2 N31 W62 7, 3

96 12 0436 0720 2 S 14 E 53 4,2

97 14 0001 0045 0012 1 N17 W36 4/4

98 15 0248 0349 0301 1 NI8 WI3 II

0126 0205 2 S 13 W59 1/1

98a 15

99 20

100 23 0329 0344 0332 1- NI2 W23 1/1

Wide
Beg. Dur, No. of

Type Imp. (UT) (Min) Spread Obs.
Index

S 2 0914 46 5 6

SL 1* 1415 30 5 6

*SL 3 0837 80 5 9

S 2 2007 63 5 9

G 1 2324 1

SL 1+ 0510 23 1 1

*G 3* 0453 169 I 2

S 1. 0007 36 5 5

S 1 0250 35 4 3

S 1÷ 0128 28 5 6



1960-1962 (CONTINUED)

DYNAMIC SPECTRUM DATA

Type I
Eve tt and Cont. Type III Type lI Type IV

No. Time/Int. Time/Int. Time/Int. Time/Int Ob$.

83

84

85

86

87 a. Continuum in

progress all day

b.

88

89

9O

91

92

93

94

95

_6

)I

)8 C0248-

0254[3

9

lq

IIl 1620-

s2100/2

G1420-

1427/3

"1502-

1506/1

* 1517-

1601/1

G2003-

2006/'2

"2007-

2016/2

* 2012-

2038/2

g2236.5/w "2258-

2301/I

*0435-

0438/1

G0005-

0011/2

"0018-

0037/I-

G0248-

0254/3

*0300-

0316/2

G0127-

0129,/3

G0130-

0134/2

G0135-

0138/2

b0326/1

G0331-

0333/3

"0132-

0138/3

*0335-

0339/1

s r -e



SPOT DATA

CMP When Mt. Wilson

Gr. Day Lat. H Seen Area NO.

TABLE Vlll

25.8 N20 23 19- 1 14908

Data Event 101

Data Event 101

Data Event 101

Data Event I01

: Data Event 101

'-_ 29.8 S08 27 23- 5 14915

pt)t Data Event 101

July2
D-/_ 02.0 N27 30 25- 8 14916



Freq.

Range (mc)

C+

33-

2O

C+

150- C

60 RF

580-

180

75-

25

33-

22

C

240- C

< I00

f

200 MC DATA OTHER RADIO DATA

Beg. Igur. Max.

Type (UT) (Min.) (UT)

0909 40

0838.5 75

2005 2

2014 30

0251 4

0128 1

0332 3

Peak

Flux Obs.

II00 N

3100 N

350_ N(P)
130J

110 N(H)

> 220 N(H)

> 300 N(H)

Freq. Beg, Dur. Max. Peak

(mc) Type (UT) (Min.) (UT) Flux Obs.

9100 C+ 0909 25 > 1150 N

1500 C+ 0847.5 117.5 0926 507 HHI

808 C+ 0906 48 0917 109 PEA

600 C+ 0906 44 526 UC

600 f 1507.5 14,8 80 UC

HHI9400 C 1414 50.2 1421 47

1500 RF 1413 40 1422.6 13 HHI

600 f 1415.9 16.5 43 UC

530 C 1419 8.5 1419 60 PEA

23 f 1418.7 15.7 1421.3 I000 AOP

18 C 1418 10 McM

9400 [C+ 0830.4 194 0847.4 >850_

0912 575_ HHI
0942.8 338J

9100 C+ 0834 63 >3400 N

1500 C+ I0822.4 300 0846.5 836_

0852 76 HHI

0912 582[

0945,6 288.]

600 C* _ 0834.2 52 935 _ UC

0930 15.5 95 ) UC
545 Ct 0835 45 1200 N

23 C+ 0841 23.8 0852.3 700 AOP

545 S 2036 5

167 C+ f2003.4 4.2 2004.3
_2014 30 2019.4 J

18 C+ ( 2004 3

) 2008 2

} 2017 1
[ 2027 13

9400 S 0507

3750 C 0500

2000 C 0508

I000 S 0508

9400 C

3750 C

1000 c

107 c

18 C+

lOO N(P)
NBS

9400 c

2000 s

I000 c

18

9400 F

3750 f

18

McM

5 0508.8 135 NAG

15 0509.7 300 NAG

9 0509.0 165 NAG

12 0511.3 40 NAG

0005 8 0009.9 320 NAG

0004.5 I0 0009.9 365 NAG

0005 7 0010 25 NAG

0008.5 5 0009.9 > 1000 NBS

ooo4 RA0016

0251 4 0252.4 400 NAG

0251 4 0252.5 120 NAG

0251 3 0252.5 125 NAG

0252 2 HA

0127.5 6 0128.4 1150 NAG

0127.5 8 0128.4 210 NAG

0126 2 0128.5_ NBS
0134.5 2 0135.9] NBS

0127 4 HA

£

r

5.VIII-5R



I0 CM EVENTS

Beg. Dur. Max. Peak

type (UT) (Min.) (UT) Flux Obs.

_2 1025 5 1026.9 _50 Ot

6 1148 88 1208.5 425
Ot

4 1315 224 20

2 1701 15 1705 160
Ot

4 1718 60 8

2037 40 2046 700 Ot

C 0430.8 8 0432.7 422 Tk

6 1358.8 14 1408 200 Ot

3 0002 > 28 13 Ot
2 0012 4 0012.8 30

_C 0419.3 iI 0420 780
Tk

C 0501 10 0511 539

2 2140

4 2218

38 2154 140
Ot

>120 30

'C 0141 15 0149 1214 Tk

1043.5 3.5 1.044.8 61 HHI

PLAGE DATA

McM Mean Avg.

Plage CMP Long- Avg. Max. No. of Age in

No. Gr. Day Rude Lat. Int. Area Flares Rotation Identification

• 5713 25.5 73 ° N20 3 2500 46 1 New

5713

5713

5713

5713

5713

5719 29.5 20 _ S 08 3 5400 3 4 5679

5713

5713

5713

July
5724 02.5 340 ° N28 3 6500 23 3 5680

5.VIII-6L



3et Time

POLAR CAP ABSORPTION

Rise Dur. Int.

Hr. Time (Hrs,) (db} Obs,
(UT) To Pear

> 1200 _24 G,VA

6 I000 72 G,VA

'une

I1 <_1021 N 45 G,VA

4 < 1.200 _ 20 VA

$ 10-- 48 G

GEOM _GNET!C STCRMS

Start Hr. No. ol Max.

Date (UT) Dur. Type Int. Stations 3-Hr.
Reporting Kp

May
23 14-- Id g m 4 6

28 2019 1.3d sc ms 13 8

June

04 0250 2.5d sc ms 14 6

Event

NO.

84

92



FLAREDATA

Event Beg. End Max. no. of

NO. Date (UT) (UT) (UT) Imp. Position Obs.

1960

June

101 25 1026 1046 1029 I÷ NI9 E 03 5/I

102 25 * i136 1530 1215 3 N21 E06 8/3

103 25

104 25

105 25 1659 1740 1707 1 NI9 W01 3/3

106 25 2039 2140 2046 2* NI8 W04 44

107 26 * 0428 0525 0436 3 N20 W08 2/2

108 26 1349 1445 1402 2+ N19 Wl3 5/3

109 26 * 2358 2600 2415 3 S08 E34 2/2

27

110 27

ill 27 0418 0615 0430 I+ N20 WI9 3/3

i12 27 * 2140 2345 2156 3 N22 W27 6/6

l12a 27

I13 29 0125 0247 0148 1 N20 W50 2/2

I14 29 1042 1102 1045 1 N29 E 39 5_ 3

SHORT-WAVE RADIO FADEOUTS

Beg. Dur. Wide
Type Imp. (UT) (Min.) Spread No. of

Index Obs.

S 2 1027 33 I 1

SL 2 1203 67 1 2

S I÷ 1705 25 5 7

S 2- 2040 30 5 I0

S I+ 0432 56 5 5

S 2- 1402 38 5 9

S 2- 0003 67 1 1

SL i+ 0417 36 5 5

SL 2+ 2140 138 4 5

S 2 0138 8 5 3



1960-1962 (CONTINUED)

Evenl

NO.

I01

102

103

104

105

106

107

108

I09

II0

III

112

l12a

113

114

DYNAMIC SPECTRUM DATA

Type I
and Cont. Type Ill Type II Type IV

Time/Int. Time/Int. Time/Int. Time/Int. Obs.

gi029.6, m *I030- * 1026- M

I036/s 1040/w

g1202- gi135.7- * I153- H,M

1205/w I136/m 1500/s

Is 1254- gll53/m
1452/w gl157-

1201/w

1724- GIT00- * 1717- H,M
Is 1840/2 1713/3 1923/2

Is 2048- G2030- *2048- H,M,W

2240/m 2033,/3 2105/3

G2035- * 2045-

2046/2 2153/3

I in progress

S all day
g1356- * 1401- M,H

1356.3/w 1405/w

g1358.9-

1359.7/s

g1359.7-

1401.8/5

III 1401-

s1408/w

IIIs in progress *0004- * 0013- H,M,S
all day 0009/3 0049/3

g2345/3

g2352

2353/3

I 0529- g0420-

s 0608/I 0421/2

g0443-

0443.5/2

G0150-

0452/3

G0500-

0503/3

g0508-

0509/2

Is 2149- g2144-
2440/vw 2145/m

g2153/w

*0422- * 0425- S

0443/3 0539/I

*0453-

0454.5/1

*0503-

0505/2

* 2150- H,M,W

2255/3

"2157- W

2212/3

Is (weak)in g0122.5/3

progress all day g0135-

0137/I

G0138-

0139.5/2

g0142-

0143/I

"0149.5- * 0140- H,S

0158/2 0230/3

glO45/w "1047.9- M

I048.5/w



TABLE VIII

SPOT DATA

Wilson CMP When Mt. Wilson

Gr. Day Lat. H Seen Area No.

1_t,_ 03.7 N08 26 27- 9 1900 14921

06.2 N02 (2) 30- 2 14925

'y_ 16,7 N21 (20) 10-23 1400 14939

:a_ 23.8 N08 (15) 18-26 14953

30.4 N07 16 24- 5 14967

Aug.

p_ 12.4 N20 (20) 14980

13.6 N20 (20) II00 981

Data Event 126

Data Event 126

Event 126

/flc_ 08.1 S 23 (5) 7-II 14982

)tData Event 126



200 MC DATA OTHER RADIO DATA

Freq. Beg. Dur. Max. Peak Obs, Freq. Beg. Dur. Max. Peak

Range (mc) Type (UT) (Min.) (UT) Flux (mc) Type (UT) (Min.) (UT) Flux Obs.

150-

<25

580-

100

> 580-

18

33-

15

f 1028.3 4.4 1030.3 490 AOP

C+ 1200 130 3000 N

RF 1700 I00 80 N

C+ 2045.5 75 >850 N(P)

C 0432 5 > 250 N(H)

C 1359 13 800 N

C 0002 50 > 240 N(H)

C < 0008 46 0013 1130 TK

C+ 0421.5 115 0502 200 OSL

C+ 2144 75 250 N(H)

C+ 1038 2 0138.9 1500 _ TK

0140 17 0153.6 820 J

9400 s

9100 s

1500 s

808 c

600 c

9400 C+

9100 C+

1500 tcC+

800 C+

80o[;
545 C+

167 fC C+

23 c

18

1025.5 13.4 1027.4 433 HHI

1026 5 344 N

1025.8 10.5 1027.1 322 HHI

1025.5 8.5 1027 92 PRA

1026.3 5.8 91 UC

1149 204 1208 435 HHI

I159 30 303 N

1137 2.5 1138.2 20) HHI
1148.5 241 1207 745 J
1152 188 1213.5 170 PRA

1136 3.5 100_

1152.5 58 900} UC

o)1251 169 45

I153 115 >200 N

1135.9 0.9 _ NBS

J1156 209 1237.6 > i000

1216 2.8 1217.4 800 AOP

1219 4 McM

1500 S

600 C+

545 C+

187 C+

18

545 C.

167 C+

9400 C

3750 C

2000 c

I000 C

600 C

545 C

9100 C

600 C

545 C

234 F

167 C+ /1350

(1406
23 F 1358.9

18 C 1358

9400 c 0005

3750 c 0005

1000 f 0005

!_7 C+ (nnns

1700 18 1705 300 HHI

1700.3 88 703 UC

1703 100 550 N

1700 37 1709.3 >1000 NBS

1659 >400 McM

2040 45 >300 N(P)

2045 II 2047 >I000
2050 51 2110.8 >1000 ( NBS

2146 29 2150 >100 2

0430 12 0432.1 525 NAG

0428 10 0432.2 225 NAG

0428 I0 0432.2 92 NAG

0428 I0 0436.5 360 NAG

0428 13 1021 UC

0432 7 >1200 N(H)

1359 13 1140 N

1358.4 12.8 730 UC

1359 12 400 N

1358.8 12.2 1359 1800 Aop

16 1400 >1000_ NBS

5 1407 > 100J

6.8 1359 800 Aop

3 Bo

40 0012.4 50 NAG

50 0012,5 50 NAG

44 0008 44 NAG

lo 0013.8 >I000 _ NBS

40 0019.5 >1000 J

950o
 oooli
600 C

545 C+

0419.4 d 0420.5 1432 _ TK

0500.3 2 0501 1542 J

0408.5 1 0408.8 50_

> 3 0421.2 1450_ NAG

0437 40 0437.5 90)

0445.4 32.7 206 UC

0423 60 1200 N(H)

9400 S > 45 2153.9 105 NAG

I000 F > 50 2209.6 2000 NAG

545 C+ 2144 83 600 N(H)

167 C+ 2146 74 2155.5 NBS

18 2142 218 2147 HA

9500 C

9400 F

3750 F

2000 F

1000 F

545 C+

9400 s

1500 s

0141.5 12 0157.8 1730 TK

0136.5 21 0147.4 1450 NAG

0135 21 0147.7 840 NAG

0137 17 0142.3 240 NAG

0136.5 15 0141.8 130 NAG

0138 17 > 250 N(H)

1043.6 8.8 1044.9 265 HHI

1043.8 3.2 1044.9 176 HHI



10CM EVENTS

Beg. Dur. Max. Peak

Type (UT) (Min) (UT) Flux Obs.

6 1817.5 15 1819 150 Ot

f 0328 14 0329 17 Nag

6 1619 6 1622.5 42

i 1626.4 1 1626.8 6 Ot

1 1633,5 2 1634.5 6

*C 0235.6 19 0252 562 Tk

3 1916 144 9
Ot

"2 1923.5 37 1926 II00

*C 0514 19 0518,4 1410

0533 85 -22 Nag

PLAGE DATA

McM Mean Avg.

Plage CMP Long- Avg. Max. NO. of Age in Identification

No. Gr. Day itude Lat. Int. Area Flares Rotation

5726 03.5 327 _ N08 3.5 5500 24 2 5688

5732 06 294 _ N04 2 1400 1 1 New

5749 17 149 = N20 3 5500 21 1 New

5765 24.5 49" NI0 2.5 2800 18 2 5733

*5775 30.5 330 NI0 3.5 7500 32 3 5726

Aug.

*5794 13

5794

152" N20 3.5 12000 60 2 5749

5794

5794

5788 08 218 S 18 2.5 3000 2 6 5741

6794



POLAR CAP ABSORPTION

_et Time Rise

e Hr. Time Dur. Int.

(UT) To Peak (Hrs.) (db) Obs. t

17-- > 48 G,D

23-- > 24 G

19-- 36 G

GEOMAGNECTIC STORMS

Start No. of Max.

Date Hr. Stations 3-Hr.

(UT) Dur. Type Int. Reporting Kp

June

25 12-- Id g m 4 5

27 1046 2.4d sc ms 14 7

Event

No.

104

110



Event
No.

FLAREDATA
Beg. End Max.

Date (UT) (UT) (UT) Imp.
Position

No. of

Obs.

115 29

115 July
, 03

117 03

118 08
2328 2410 2334 2+ N07 W33 2/2

119 14

120 19

121 19 1817 1833 1821 1 NI8 W42 5/4

122 26 0320 0502 0333 1 N09 W31 I/1

1'!3 29

Aug.

124 03 1616 1629 1622 1- N06 W55 2/1

125 04

126 05 1123 1131 1 NI8 E 88 I

127 06 1618 1650 1625 1+ N20 E78 5:3

128 08

129 ii

130 II 0233 0356 0255 2 N21 E 35 4/3

131 II 1916 2055 1929 2+ N22 E26 3/3

132 II 2254 2309 2259 I- S 24 W58 3/3

133 12

134 14 0511 0655 0525 2* N22 W06 8/5

SHORT-WAV • "dgIO FADEOUTS

Beg. r. Wide
Type Imp. (UT) iin.) Spread No. of

Index Obs.

S I÷ 1815 25 5 7

SL 1+ 0325 27 5 2

SL I- 1632 38 I

G 1÷ 1600 52 1

"S 3. 1043 21 l 1

S 2 1620 20 5 9

SL 2 0225 90 5 4

S 2 1925 65 5 I0

*S 3 0515 45 5 6

-7c-



1960-1962 (CONTINUED)

Event

No.

115

.16

[17

118

119

120

DYNAMIC SPECTRUM DATA

Type I
and Cont. Type III Type II IV

Time Int Time_ Int. Time Int. Time, Int.

92335im *2337-

92339- 2348/2

2340/w

g1818/m *1821-

1828/3

III 0300- *0332.5-

s0429/1 0340/3

g0317- "0351-
0319/2 0404/1

g0321/3

g0345,3

g0348/3

* 1818-

1825

G1616- *1624-

1618,3 1633/2

G1606- "1623-

1612/3 1632/I-

127

128

129

130

131

132

133

134

C0248-

0257 3

Ill 1613-

s1636 m

G1619-

1635/3

G1637-

1638/2

"1627-

1636/2

* 1619-

1650/1

G0248- *0257.5- * 0307-

0257,,3 0314/3 0615/1

(weak) in G1926- "1929-

progress all day 1930/3 1938/3.

"1951

2010/1-

* 1926-

2019/2

G2255.5- * 2248-

2259/2 2308,'2



TABLE VIII

SPOT DATA

ilson CMP When Mt. Wilson

Gr. Day Lat, H Seen Area No.

_9"_ 17.0 N16 (20) 9-22 1225 14985

y_ 16.3 S08 (15) 9-21

)_._ 17.0 S 06 (20) 11-22

_ot Data Event 126

14984

988

_/ 22.0 N27 (15) 20-27 14998

26.2 NO9 (5) 25-28

×_- 31.4 N19 19 27- 6

_ 29.3 S 17 19 28- 3

15005

15008

15010

!/ 26.6 N05 (12) 20-28
26.6 N06 (12) 20- 1

p _ 27.9 N17 11 28- 2

14999

15001

009

Sept.

09.3 N18 (15) 2-15 15015

_Ot Data Event 148

_'_ 10.8 N05 (10) 4-13 15017

P_:_ 15,2 NI5 (15) 8-20 15024



Freq.

bs. Range (me)

W,M 140-

25

290-

40

3900-

2100

90-

22

39-

22

90-

28

39-

18

425-

18

580-

150

39-

22

250-

150

200 MC DATA OTHER RADIO DATA

Beg. Dur. Max. peak Freq. Beg. Dur. Max. Peak

Type (UT) (Min.) (UT) Flux Obs. (mc) Type (UT) (Min.) (UT) Flux Ohs.

f 1818 4 1821.5 >200 OSL

C 0330.3 I0 0333 230 TK

c 1617 1 160 N

s 1607 0.4 220 N

C 1609 2 360

F 1619 5 > 850 N

0249.5 4.5 0251.2 >1600 HIR

C 1926 12 ;'950 N(P)

C 0517 15 >2000 Hir

545 s 2336 0.2 220 N(H)

600 C 1817.2 12.7 230 UC

545 C 1817 2.5 > 200 N(P)

2000 f 0322 20 0333 24 NAG

1OOO f 0323 18 0332.8 28 NAG

187 C 1616.3 2.2 1617 NBS

18 1615 25 McM

9400 s 1033.8 25.4 1053 13 HHI

1500 c 1030 15.5 1032.8 12 HHI

9100 S 1620 4 270 N

15O0 c 1618.8 7 1622.3 17 HHI

167 C 1618.9 7 1622.6 NBS

18 C 1619 I0 Bo

9500 C 0249 6 0253 681 TK

9400 F 0222 40 0253.2 255 NAG

3750 F 0222 35 0252.9 610 NAG

2000 F 0223 35 0253 375 NAG

I000 F 0223 35 0253.3 175 NAG

545 s 0250 7 25 N(H)

545 C 1926 17 150 N(P)

167 _c 1926 1 1926 _ NBS

( C+ 1929 16 1932.9 )

18 C+ 1925 55 McM

18 C 2255 7 HA

9400 IC 05350515 8520 0518.3 1540}-30 NAG

2000 IC 05350515 13520 0518.2775_35 } NAG

1600 (C 0515 24 0518.2 630 _ NAG

( 0539 125 -23J

8ooIc+ 0540°51533524 300 
545 C 0516 15 200 N

I

5.VIII-7R



Beg.

Type (UT)

10 CM EVENTS

Dur. Max. Peak

(Min.) (UT) Flux Obs.

• 2 1307 16 1310.7 680

4 1323 90 22 Ot

2 1235

6 1246

3 < 1544 >85

3 1556 8

2 1604.5 16

1558.5

1607

8 1238

8 1248

C 0242

74

38 Ot

10

6 Of

19

2 0242.4 240 Tk

0535 70 0612.5 20 Nag

*C* 0059 50 0105 5800 Tk

C_ 0010 25 0028

PLAGE DATA

1924 2.5 1926

260 Nag

70t

2 1815.5 2 1816.5 13 Ot

McM Mean Avg.

Avg Max. No. of Age in
Plage CMP Long- Lat. Int. Flares Rotation Identification
NO. Gr. Day itude Area

99 _ NIT 3.5 6500 28 1 New

Aug

5799 17

99 _ S05 3.5 4200 2 I New5800 17

5794

5806 22 33 _ N26 3 1200 3 1 New

5814 26 340 _ Nil 2 2200 I 4 Part of 5775

*5822 31.5 267 ¢ NI7 3 4000 36 6 5782

5825 29 300" S18 3 2000 19 I New

5825

5816 27 326 _ N08 3 3500 10 4 and 1 Part of 5775

and partly new

Sept.

5837 I0 142 _ N24 3 I0000 21 3 5794

5816

5840 10.5 135" N07 3 3500 3 I New

5848 15.5 69 N16 3 7500 7 4 5802

5.VIII-8

Mt. %%

Type

See

/

See

S_



POLAR CAP ABSORPTION GEOMAGNETIC STORMS

Onset Time Rise Start Hr. No. of Max, Event

Date Hr. Time Dur. Int. Obs. t Dur, Type Int. Stations 3-Hr. No.
(UT) To Peak (Hrs.) {rib) Date (UT) Reporting Kp

Aug.

12 00-- 120 G,VA

29 1939 1.6d sc ms II 7

July

03 15-- 1,3d g m 2 4

14 1702 2.7d sc ms 17 8

19 04-- O.9d g m 6 6

29 0052 3d g m 8 6

Aug.

08 23-- 0.6d

II 01-- 1.5d

g m 2 5

g m 3 5

115

116

119

120

123

128

129



FLARE DATA

Event Beg, End Max, No. of

Nu. Date (UT) (UT} rUT) Imp. Position Obs.

196 fl

135 14

136 14

137 15

i3_ 16

ic:; 17

140 19

1306 1414 1310 2 N20 E36 62

1233 1320 1248 I, NI6 W85 5 2

141 19

142 21 1546 1630 1558 Iv N27 W02 5/2

142a 26

143 26

144 29

145 31

Sept.

146 01

1354 1442 1359 I- N07 E1" 6/2

2038 2100 2042 I S 18 W49 4_ 3

147 02 0243 0321 0248 1_ S 17 W57 3,2

148 02 0538 0655 0550 l NI8 W80 5 4

149 02

150 03 0037 0154 0108 2_ NI8 E88 22

151 03

152 03- 2348 0048 2356 I- NI7 W90 4/3

04 0017

153 04

154 05

155 07

15t; 08

1924 2100 1940 I N04 E 66 3 3

1816 1824 1819 I- N18 E90 1/1

SHORT-WAVE h O FADEOUTS

Wide

Beg. c. Spread No. of

Type Imp. (UTO _lin.) Index Obs.

S 3- 1307 53 5 I0

S 2+ 1237 38 5 I0

*S 3* 1538 172 5 7

S 2 1427 35 5 8

S I- 2042 15 5 4

S 2- 0240 43 5 5

SL 2 0546 66 I I

*SL 3* 0045 126 5 6

*SL 3 0003 97 5 5

O)



1960-1962 (CONTINUED)

vent

o.

L35

136

137

138

139

140

DYNAMIC SPECTRUM DATA

Type I

and Cont. Type IIl Type II Type IV

Time, fat. Time/Int. Time, Iilt. Time/Int. Obs.

Is (weak) in b1333.4, m H,M
progress all day

g1235- *1239-

1236.8/w 1247/m

g1248-

1248.9/m

I 1550-

s 1615/vw

*1555-

1625/1

M

I s (weak)in b1356.3, w "1404- H.M
progress all day 1412/2

I 2204- IIIG2100- "2042- H,M

s 2340, 1 2102,3 2046,3

II_ 2120-

2240

C2140- W

2440'1-

I and cont. in III 0033- *0244- S

s progress all s0333Jl 0249/2

day (weak)

I s and cont. in 0545- S
progress 05593

G0103- 0038- H

0105i3 > 0054

G0047- 0102- W

0048'1 0124/1

g1950- *1942-

1951/1- 19533

g1952-

1953 1

G1815.5- "1820-

18173 1826,3

0021- H

0029/1

0006-

0028,'2

H,W

H,M



TABLE VIII

SPOT DATA

. Wilson CMP When Mt. Wilson

pe Gr.Day Lat. H Seen Area No.

1960

Sept.

_/J#_ 21.4 $21 (20) 15-27 15043

Spot Data Event 157

._ 24.6 S19 (20) 18-29 15047
25.8 S 12 (10) 19-25 051

/_/0 _.l 26.7 SII 16 26- 2 060

e Spot Data Event 157

Oct.

}___ 08.4 S 17 (12) 2-13 15067
_D £ 08.4 S 16 18 2-14 068

e Spot Data Event 167

oL 10.3 NI0 (10) 4-12 15072

f _ 11.2 N12 19 4-17 074

[ _ a_ 21.8 S 21 (2) 20-20 15096

Spot Data Event 170

Spot Data Event 170

Spot Data Event 170

Spot Data Event 170

> .[ 21.1 N20 25 14-27 1225 15090

,=_) _ 31.3 N22 (20) 24-4 15099
i



200MC DATA OTHER RADIO DATA

Freq. Beg. Dur. Max. Peak Freq. Beg. Dur. Max. Peak

Range (mc) Type (UT) (Min.) (UT) Flux Obs. (mc) Type (UT) (Min.) (UT) Flux Obs.

39-

18

125-

50

420-

40

39-

22

580-

320

39-

22

125-

50

580-

180

i00-

22

140-

35

f 1235.5 13.5 1240 > 300 Osl.

E 1529 N(P)

C 2039,5 2.4 > 1400 Hir

0244 1.5 0244.8 If00 Tk

0103.3 22 0107.5 5300 Tk

c 0009 1.5 >350 N(H)
C 0012 18 300

c 1816 1.5 200 N(P)

9100 S 1307.5 8 1500 N

808 s 1308 2 1309 69 PRA

600 c 1309 1.5 215 UC

545 c 1309 I 100 N

9100 c

1500 E

808 c

600 c

545 c

23 c

167 E

18

167 s

23 I

1420 c

545 s

107 E

18 E

9500 C

3750 c

2000 c

1420 c

3750 s

1420 c

I000 f

9500 C

9400 C

3750 C

2000 C

I000 C

1235 5 310 N

1234.8 17 1238.4 59 HHI

1235 5 1238 41 PRA

1236 3 35 UCL

1238 I 40 N

1236.3 1.3 1237.3 150 Aop

1529 156 1634 NBS

1557 553 Bo

1356.4 0.9 1356.4 > I00 NBS

1359.4 5.5 1400.5 350 Aop

2044.5 2.5 2046 65 SYD

2042 2 60 N(P)

2041 NBS

2030 227 HA

0242.7 2 TK

0240 9 NAG

0241 4 NAG

0240 7.5 0244 129 SYD

0535 70 0612,5 20 NAG

0536 6 0538 68 SYD

0536 4 0538 17 NAG

0244.4 502

0242.3 60

0242.3 35

0103.7 33 0108 7400

0039 75 0108 14700

0039 85 0104,6 12000

0035 90 0105.2 7100

0035 90 0105.6 3770

545 C+ 0103.5 17

200 C+ 0103 33

167 C+ Ol02 13

TK

NAG

NAG

NAG

NAG

>180 N(H)

>1000 HIR

0103 >i000 NBS

9400 C+ 0010 25

2000 C+ 0010 23

545 C+ 0006.5 13.5

167 C* f0009 6

L0015 15

0028 220 NAG

0028.5 If0 NAG

60 N(H)

0009 > i000_ NBS

0020 > 100)

167 C 1932 I0 1939.5

18 1952 5

167 C 1815.5 1.7 1816.1

NBS

McM

NBS

5.VIII-8R



Beg,

_ype (UT)

10 CM EVENTS

Dur. Max. Peak

(Mln) (UT) Flux Obs.

6 1703 6 1705 19 Ot

*GB 1702 97 1756 2000

4 1839 160 18/Ot

*C 0532 28 0545 1120 Tk

'C 0708 20 0719.2 510 Nag

S 0716.5 21 0719 410 N

*C 0524.6 10 0528.2 960 Tk

3 1722 85 8_

6 1745.5 7 1748 80t3j

3 1910 80 50t

0147 3 0149.1 18 Nag

1108.6 9.4 1113 50 HHI

9 2056 4.7 9_

6 2100.7 37 2122.5 325 _ Ot

4 2137.7 20 15)

PLAGE DATA

McM Mean Avg.

Plage CMP Long- Avg. Max. No. of Age in

No. Gr. Day itude Lat. Int. Area Flares Rotation

1960

Sept.

5858 21.5 350" S 18 3.5 5600 29

5858

•5863 25.5 297 _ S 15 3 8000 33 2

5858

Oct.

5860 07.5 139 _ S 12 3 5000 26

5880

5884 10.5 99 _ NI5 3 4500 19 1

5900 21 321' S 14 3.5 5500 4 3

5884

5884

5884

5884

5901 21.5 314: N21 3.5 6500 29 3

5909 31 189 _ N24 3 3000 18 1

5839

Identification

5828

5825, 5830

New

Parm of

5861, 5863

5862

New



POLARCAPABSORPTION GEOMAGNECTICSTORMS
_IsetTime Rise Start No.of Max.
[ Time Dur, Int. DateHr. Stations3-Hr. Event

(UT) ToPeak(Hrs.)(db) Ohs. t (UT) Dur. TypeInt. ReportingKp No.

ug
<1130 _24 G,VA

I0-- 120 G

pt

0500 31 89 22 B,L_,VA

Aug.

14 1510 0.6d

16 1409 2d

sc m 2 4

sc ms 18 8

19 1616 2.5d sc m 10 6

29 0022 1.9d sc ms 16 7

Sept.

02 1159 0.gfl g ms 8 7

04 0230 2.4d sc ms 16 8

136

138

141

144

149

153

07 ii00 1.4d g m 2 6 155



FLAREDATA

E vellt Beg. End Max. No. of

No. Date (UT) (UT) {UT) Imp. Position Obs.

1960

Sept.

157 14

158 16

159 23

160 25

1721 1814 1732 1- S17 E90 3/3

1706 1855 1724 1 $22 E67 3/2

161 26 0525 0616 0537 It $22 W64 4/3

162 26

163 26

164 29

Oct,

165 04

166 05-

06

167 10 0713 0836 0722 I+ S 17 W23 5_3

168 11 0517 0755 0535 2 S17 W36 8/5

169 11

170 12 1742 1859 1750 1 NIl W24 3/3

171 13 1901 2030 1923 2 S16 E83 5,/4

172 14 0148 0207 0156 1- N09 W42 2/2

173 15

174 15

175 15

176 17

1109 1138 1117 2 N15 W66 2_2

177 21

178 23 2114 2215 2130 I+ N22 E 90 3_ 3

SHORT-WAVE RADI FADEOUTS

Wide

Beg. ,r. Spread No. of
Type Imp. (UT) ._lin.) Index Obs.

*SL 3+ 0520 121 1

*S 3 0525 63 5

S 2- 1744 26 5

S 1- 1911 21 5

*S 3 1100 145 5

*G 3 1715 205 5

*G 3 1428 126 5

SL 2 2100 60 5

"SL 3 1620 130 5

*S 3 1709 101 5



200MCDATA OTHERRADIODATA
Freq. Beg. Dur. Max. Peak Freq. Beg. Dur. Max. PeakRange(mc} Type(UT) (Min.)(UT) Flux Obs. (mc)Type(UT) (Min.)(UT) Flux Obs.

200-<25
175-
25

< 3500-

< 25

280-

40

400-

150

180-

50

41-

25

41-

25

41-

25

33-

25

41-

30

C+ 1710 88 >900 N(P)

C 0535.3 2.8 0535.7 600 Tk

c 0705 1.5 800 J

R 0717 j N

C 0527.2 21.7 0527.8 560 Tk

C 1748 4 > 600
N(P)R 1757

C 0147.2 1.2 0147.8 660 Tk

C 1114.5 0.8 > 60 N

9100 s 1704.5 2 165 N

9100 C+ 1709.5 13 740 N

545 C+ 1710 74 -250 N(P)

167 (C_ 1709 89 1809 >1000 _ NBS

C+ 1838 47 >100]

18 $1718 8_ McM

_1744 51 J

9500 C 0536.5 27 0539 3000 TK

1420 C 0529 38 • 139 SYD

545 _c 06050531.5 2510 4200) N(It)

9500 C 0718 6 0718.8 937 TK

2000 C 0708 20 0719.3 270 NAG

1420 c 0704 21 0718 (30) SYD

9500 C+ 0525 18 • 1215 TK

9400 C+ 0524 35 0529 2600 NAG

2000 C+ 0523 26 0527.6 630 NAG

1000 C+ 0519.5 40 0524.7 310 NAG

545 C+ 0521 38 180 N(H)

545 c 1746 3 40 N(P)

108 _c 1751.5 2 1753 >i000_ NBS
Lc 1756,8 4.2 1758.9 >I000 J

108 c 1905.1 2 1906.2 >100 NBS

9400 s 1110.2 10 1113 285 HHI

1500 s 1112.2 7 1113.6 155 HHI

127 e 1116 6 1116 • 78 TOR

1452.6 2 1454.4 • 30 _ NBS

1456.8 0.8 1457 )

1420 c 2100 30 2122 (34) SYD

I08 c 2107.0 16 2110 < 30 NBS

5.VIII-9R



10 CM EVENTS

Beg. Dur. Max. Peak

type (UT) (Min) (UT) Flux Obs.

I *C+ 1026 >235 1045 >800 HHl

3 1628 > 280 1900 28
Ot

2 1835 25 1838 28

*C* 1009.6 • 1O0 1022

1121 HHI

1136

C 1015 12 1021.7 360 N

C- II19 33 600

i *C+ 0315 115 0345 3450 Nagi

*GB 1320 340 1345.5 5500 Ot

c 2355 45 0003.3 45 Nag

0258 140 0354.6 4300 Nag

McM Mean

Plage CMP Long-
No.

1960

Oct.

5999

PLAGE DATA

Avg.

Avg. Max. No. of Age in

Gr. Day itude Lat. Int. Area Flares Rotation Identification

Nov.

5921 07.5 90 _ NI4 3 6500 10 2 5884

"5925 12 30" N24 3.5 9000 98 3 5894

5925

5925

5925

5925

Mt. Wil

Type [

I
i
i

See Spl



POLAR CAP ABSORPTION GEOMAGNECTIC STORMS

reset Time Rise Start No. of Max.

rote Hr. Time Dur. Date Hr. Stations 3-Hr.

(UT) To Peak (Hrs.) Obs t (UT) Dur. Type Int. Reporting Kp

1328 2d F,G

ct

! ;oooo_ ~t2
_o_-- j

48 G

1960

Sept.

23 20-- ld g m 3 5

26 1927 0,Td sc m 1 5

29 21-- 3d g ms 11 6

Oct

04 1400 0.7d g ms 10 7

05 19-- g s 12 9

06 0239 4.4d sc

15 I0-- 0.6d g m 2 4

Event

No.



FLAHE DATA

Event Beg. End Max. No, of

No. Date (UT) (UT) (UT) Imp. PositioI_ Obs.

1960

Oct.

179 24

180 29 * 1026 1252 1030 3

181 29

182 03

N22 E 27 4 2

SHORT-WAVE : DIO FADEOUTS

Beg. ;_r. Wide No. of

Type Imp. (UT) (Min.) Spread Obs.
Index

*G 3 1029 80 5 2

183 06 * 1752 2030 1841 3 NI3 E 07 1'1

184 10 " 1009 1635 1023 3

185 10

186 11

N28 E28 13 3

187 11 0305 0428 0340 2 N28 El2 2,1

188

189 12 * 1315 1922 1330 3- N27 W04 8 4

190 12

191 12

192 14 0000 0100 0016 2 N28 WI8 3 2

193 14 0246 0520 0304 2, N27 W20 2 1

194 14

G 1 1708 67 5 4

S 2 1022 90 4 3

*S 3_ 0311 185 5 5

*S 3+ 1326 154 5 9

SL 2- 0010 53 5 4

*SL 3 0300 120 5 5



1960-1962 (CONTINUED)

Event

No.

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

DYNAMIC SPECTRUM DATA

Type 1

and Cont. Type Ill Type II Type IV

Time Int. Time/Int. Time, Int. Time, lnt.

G1759-

1802/2

1717- g1716.7- "1714-

1722/m 1718/w 1728/3

* 1717-

1911,/3

g0526/I *0543-

G0537- 0604/2

0541/3

*<0554-

>0611/I

I s (weak) in b0516/i *0530-
progress all day g0519- 0547/3

I 0532- 0523/1

s 0613,,2 G0524

053013

G0555-

0601/l

* 0532-

> 0613/2

I 1750- G1745- *1750-

s 2130/'w 1749/2 1802,/3

I 1904-

s 1916/w

III 1905-

s1914/I-

G0147.5-

0149.5/1

b0152/I

b0153/I

"1905-

1907/2

*1920-

1932/i

1946/1-

*1952-

1954/1-

"0154-

0200/1

* 1753-

1759/3

g1720-

1721.9/m

g1453.8-

1454,6/m

g1456.2-

1456.9/w

Ill 1419-

s1600/I+

I s (weak)in
progress all day

G2053- "2116-

2056/2 2122/1+

g210L I- 2147-

G2104- 2149/I

2106/i

g2110/l*

G2115-

2116:1+

" 2120-

2200/I-

M

M

W



TABLE VIII

SPOT DATA

sol/ CMP Whell Mr. Wilson

Gr. Day Lat. H Seen Area No

1960

Oct.

3ata Event 178

Nov.

06.1 N08 (10) 1-11 15109

_ 06.6 Nil (12} 31- 9 107

08.0 N16 (15) 1-13 110

12.0 N25 31 8-18 1775 15114

: Data Evellt 184



1960-1962 (CONTINUED)

Type I

Event and Cont.

No. Time/Int.

179

180

181

182

183

184

185

186

187 I 0305-

s 0330,2

188

189 I 1700-

s 2335,'3

190

191

192 g0025- 5/1

g0038 1

Is 0112-
0305/ 1

193 I 0500-

s0614/1

194

DYNAMIC SPECTRUM DATA

Type III Type II Type IV

Time/Int. Time/Int. Time/Int.

"1840-

1841/2

1843-

1850/2

Ill 0318- *0349- * 0330-

s0339,'I 0357/2 >0709/3

g0357-

0358,/3

*<1345-

>1800,3

III 0018- *0009-

0614.,'1 001D1

G0055.5-

0104_2

III in progress

_0240-

0241/3

g0302/3

G0335-

0344/3

g0440.5-

0441,2

* 0305-

0500/3

¢9



TABLE VIII

SPOT DATA

'ilson CMP When Mt. Wilson

Gr. Day Lat. H Seell Area No.

pot Data Event 184

pot Data Event 184

)ot Data Event 184

Dec.

_'A_ 10.6 N26 {15) 4-18 15151

/_ 03.5 S08 (25) 27- 9
o.L 05.1 Sl0 (10) 7-10

;_:_ 13.6 N05 (15) 7-1413.8 N13 (12) 9-18

oU 14.6 N17 (15) 13-18

15140

155

15157

162

166

Dec

p.._ 31.4 N15 30 26-6 15178
/ Jan.

1.1 N16 31 26-7 1475 179

pc:_ 5.6 S15 10 30-7 15190

_-_ 31.0 N08 (25) 24-5 15206

9d 31.8 N09 (I0) 28-30 211

lot Data Event 5

L



200 MC DATA OTHER RADIO DATA

Freq. Type Beg. Dur. Max Peak Obs. Freq. Beg. Dur. Max. Peak

Range (mc) (UT) (Min.) (UT) Flux (mc) Type (UT) (Min.) (UT) Flux Obs.

50-

40

70-

35

580-

50

C+ 1029 56 2100 N

RBL 1020 56 480

C÷ 1116 44 27000 N

C+ 0321 250 0435 10000 N

C+ 1327.5 270 > 2000 N

C+ 0319 140 0344 >700 N

9400 C+ 1025 > 180 1028 440 _ HHI

1041 860 J

1500 C+ 1026.5 273.5 1042 620 _ HHI

1055 694J
808 C+ 1026 64 1041 >170 PRA

600 C+ 1028 64 900 UC

545 C+ 1029 62 > 500 N

234 C+ S1029 _ Aop

_i039.7 41 1107 200 oj
178 C 1038 39 1105 290 KIS

23 f 1028.5 1.2 1029,1 2002 Aop

F 1041 13.2 1041.8 800J

9400 C+ 1009.2 214 1018.8 680

1122 1090 _ HHI
i135.6 858 )

9100 _C 1012 14 1019 600 _ N

LC+ 1119 33 >1500 )

1500 C+ 1016.4 200 1020 355_

1120.6 760] HHI1135.8 400

808 C+ 1018 151 1224 >320 PRA

600 (RF 1018.3 56 160_ UC1115 31 >290J

545 1o2o 56 1oo N
Lc+ 1116 28 1000J

178 C+ 1021 69 1108 102 KIS

127 EC÷ 1035 >265 1130 >1300 Tok

9500 C_ 0315 105 0333 5800 TK

2000 C+ 0316 110 0350.4 1800 NAG

1000 C+ 0317 120 0422.8 47500 NAG

545 C+ 0318 160 7500 N

9400 GB 1255 >155 1330 71060 _ HHI

1410 950 J

1500 GB 1323 >90 1328.7 930

1354.8 830 _ HHI

1414 900 J

808 C+ 1325 80 1341 > 240 PRA

600 C+ 1326 120 1360 UC

545 C+ 1326.5 100 >5000 N

108 E 1347 > 500 NBS

9500 C 0011 6

2000 c 0010 25

1420 c 0017 21

100O C 0017 17

9400 FCS 0258 140

2009 FCS 0258 140

1000 FCS 0259 140

545 fE 0300 35

\o + 0335 120

0013.4 903 TK

0023.7 20 NAG

0021 (>38) SYD

0029.4 980 NAG

0350.5 8050 NAG

0443,7 1800 NAG

0336.1 1400 NAG

75 } N(H)_220

191

Oc

29

5.VIII-IOR



I0 CM EVENTS PLAGE DATA

McM Mean Avg.

Eeg. Dur. Max. Peak Plage CMP Long- Avg. Max. No. of Age in

Type (UT) (Min.) (UT) Flux Obs. No. Gr. Day itude Lat. Int. Area Flares Rotation Identification

*C_ 0219 80 0222 11600 Nag

i

I 1554

9 1939

6 2023

2 1555 40t

44 14]>47 2026.5 400 Ot

1728 60 I0 I,_ 1828 27 1837.5 330 Ot

4 1855 )120 45J

3 1520 70 1550 910 t
1523 8 1527 61

12 1423.8 7 1424.7 160 OT

! 2003 3 2004.3 70 OT

5925

5925

5925

Dec,

5959 i0.5 15 N30 3 6500 13

5953 04 I00 : S I0 3 3300 3

5961 14 329 NI2 2.5 5000 6

1961

Jan,

5983 01 92 NIT 3 7000 45

5990 5.5 32 S14 2 1500 2

6013 31.5 50 NO9 3 2800 25

6013

4 5925

I New

5 Part , '32

I New

8 Part of

5956

2 5986a

5.VIII-IlL



POLAR CAP ABSORPTION

Time Rise

Hr. Time Dur. Int.

(UT) To Peak (Hrs.) (db) Obs.

12-- _192 O

18-- • 24 G

[ 04-- >24 G

1400 16 >73 170 B,L,G,VA

22-- • 24 G

GEOMAGNECTIC STORMS

Start Hr.

Date (UT) Dur. Type Int.

1960

Oct.

24 1452 7.4d

Nov,

03 20-- 1.3d

No. of Max.

Stations 3-Hr.

Reporting Kp

sc ms 16 8

II 0033 0.6d sc m

g ms 6 6

4 5

12 1348 2.8d sc s 17 9

Event

No,

179

182

186

190



FLAREDATA

Evellt Beg. End Max. No. of

No. Date (UT) (UT) (UT) Imp, Position Obs.

1960

195 Nov. * 0207 0427 0221 3
15

N25 W35 2, 1

196 15

197 15

198 19

1!79 19

200 20

1543 1649 1556 2 _ N28 W90 2/2

1657 1735 1706 i )

2013 2032 2020 1 t2126 2258 2135 2 N28 w90 4/4

201 21

202 21

203 24

204 27

N26 E74 43

205 30

Dec,

206 05 * 1825 2350 1838 3.

207 06

208 06

209 07

210 08

211 15

212 16

1555 1736 1609 1- S 09 W49 1'1

N17 W35 3 2

213 17

214 27

1517 1630 1531 2

1961

Jan.

Ol

3 07

4 18

5

SHORT-WAVE IR )IO FADEOUTS

Beg. _r. Wide No. of

Type Imp. (UT) ,fin,) Spread Obs.
Index

*S 3_ 0217 253 5 5

S i* 1542 30 2

SL 3- 2023 82 5 II

G i+ 1525 53 1

*S 3 1830 I00 5 10

03 0224 0240 0225 1 S15E36 1,1

30 1418 1440 1425 1 NILE06 4 2

6 30 1958 2014 2005 1- NIIE03 43

SL I+ 1530 35 3 3

S 1 1423 17 4 3

G 1 2000 20 1

L__



1960-1962 (CONTINUED)

D_NAMIC SPECTRUM DATA

Ser. Type I

No. and Cont. Type Ill Type II Type IV
Time, Int. Time/Int. Tirne_ Int. Time/Int.

"0221- * 0221-

0243/3 > 0618/3

19(

19_

198

199 Is 1625-
1700, w

g1700-

1702, s

200
Is (weak) in

progress all day

201

202

203

204

205

206 I s (weak) in
progress all day

207

208

209

210 Is (weak) in

progress all day

211

212

G1559-

1602/2

G1659-

1701/3

G1742-

1754/2

"1636-

1723/3

*2028-

2035</3

"1523-

1526/3

*1834-

1850/3

"1604-

1610/2

'1532-

1548/3

"1548-

1557,/2

* 2027-

2046/2

* 1509-

1513/3

* 1834-

1858,3

I Progress

s all day

e1505-

2255JI-

6 Is in progress

G0157-

0200.5/1

G1424-

1425 3

G1426.4-

1429/3

G2003-

2005/3

G2009-

2012_3

=0211.5-

02292

*1426-

1430

"2006-

2013_2



TABLE VIII

SPOT DATA

Wilsot_ CMP Whn Mt. Wilson

Gr. Day Lat. H Seeu Ar_a N_.

F

Spot Data Eveut 5

Feb,

_ 27.7 S14 (5) 26-26 15235

_ icZ 28.0 S15 il) 21-22 331

Mar.
_ p_ 19.4 N04 18 13-23

15247

[ _ ,:d£ 17.7 N20 (10) 13-14

!

e SpL_t Data Event 19

1524fi

"t'/ 31.6 $13 (15) 27-3

31.8 S14 (15) 25-5

152b_.

259

Apr.

6.1 NI5 (15) 4 - 11 152_i8

AI)_

/-, ,{ 30.2 S05 12 25 29

_ z 30.4 S06 (20) 24 4

_'-./; _/ 30.7 SI0 (20) 24-5

"_'_ '_ 30.5 N04 (20) 27-ti

15282

281

280

15284



Freq.

Range (mc)

450-

200

125-

30

580-

60

75-

50

580-

150

125-

25

580-

25

170-

35

130-

29

41-

30

400-

i00

350-

80

200 MC DATA

Beg. Dur. Max. Peak

Type (UT) (Min.) (UT) Flux

Ct 0221 > 300 0223 5300 Tk

Obs.

C 2028 5 220 N(P)

C 1835 8 >i000 N(P)

c 1424.5 0.5 > 700 3

C 1426 3 2650 ] N

c 2003.5 1 700 N(P)
C 2007 2 800

OTHER RADIO DATA

Freq. Beg. Dur. Max. Peak

(mc) Type (UT) (Min.) (UT) Flux Obs.

9400 C+ 0218 85 0228.4 24000 NAG

2000 C+ 0220 75 0222.6 4950 NAG

1000 C+ 0220 235 0227.1 8600 NAG

545 C_ 0221.5 160 800 N(H)

108 S 1557.5 1 > 30_ NBS

C 1658.2 4.8 1650.3 > 300J

545 RF 2025 50 g0 N(P)

108 C+ 2027.5 7 2033 > 300_ NBS
2038 15 2039.9 > 300)

18 s 2042 2 HA

545 C 1832 II > 100 N(P)

108 C_ [ 1832 18 1037.1 > 300 _ NBS

[ 1850,5 9 1853.8 J

108 C 1604.2 6 1609.6 NBS

i08 C ]531 4.5 1532.6 > 300 NBS

9500 c 0215 7 0217.5 504 _ TK
c 0230 3 0230.3 493 J

1000 c 0157 6 0200.7 55 Nag

208 s 0156 3 0158 370 uss

9100 S 1424 2 800 N

1500 s 1424 6,5 1424.7 77 HHI

536 c 1424 3 1424.5 470 Pra

108 {C 1424 2 1425.5 >300 I NBSC+ 1426 3,5 1428 > 300

545 c 2003 1.5 120 N(P)

18 s 2004 2 Bo

s 2010 1



10 CM EVENTS PLAGE DATA

McM Mean Avg, No.
Beg. Dur. Max. Peak CMP Max. of Age in

Type (UT) (Min) (UT) Flux Obs. No,Plage Gr. Day itudeL°ng- Lat. Area Flares Rotation Identification

2 1511.5 5 1514.3 350_ OT
2j4 1516,5 10

1738.5 8.5 1741.5 15 OT

4 1747 25 2

C 102_ 14 460 N

6 2232,5 11 2237.7 25 OT

3 2056 45 3 [ OT

2 2101.8 8 2104 105 J

L 0012 7 0016.3 55 NAG

3 1640 237 32 OT

6 1656.8 8 170z 18.3

6013

Feb.

6042 27.5 54- S13 2,5 1200 3 1 New

Mar.

6059 19.5 151 N05 2.5 3200 7 1 New

6057 18 171 NI9 2 1400 3 5 Partol
6030

6059

6069 31.5 353 _ S13 3 3500 27 1 New

Apr.
6077 6 280 NI5 3 2000 27 1 New

6077

6077

• 6098 30.5 316 513 3 8000 30

Apr.
6097 30.5 316 N04 3 3500 21

3 6074

l Ne%,

5.VIII-12L



POLAR CAP ABSORPTION GEOMAGNECTIC STORMS

Onset Time Rise Dur. Start No. of Max.

Date Hr. Time (Hrs.) Int. Date Hr. Stations 3-Hr.

(UT) To Peak (db) Obs. (UT) Dur. Type Int. Reporting Kp

15 0430 15 ?9 160

19 12-- 48

B,L,G.VA

G

21 0200 15h 51 24 B,L,G,VA

Dec

06 05-- 140 G

15 1304 1.3 sc ms 13 8

21 0632 l.Sd sc ms

24 2052 1.7d sc m

12 6

5 5

30 1908 1.gd sc ms 15 8

Dec.

06 08-- 0.6d g m

07 1804 O,Sd sC m

3 4

10 6

15 08-- 1.2d g ms 12 6

18 03-- 0.Td g m 3 5

27 03-- 1.6d g ms 12 6

1961

Jan.

07 2047_ Lid sc m I0 508 1618 )

{1819 06-- } 1.4d12-- g m 12 6

Event

No.

197

20?

203

205

208

209

211

213

214



m

Evvnt

N,,.

7

8

10

11

12

13

14

15

18

17

18

,20

21

22

23

24

25

2¢

27

2_

21t

3J

32

3?

I'1 ARE DATA

Be_. End Max. No. of

(UT) _UT) (UT) Imp. PtJ_ iti_ Obs.

1500 1535 1514 1 N10WI0 5 4

2259 2342 2310 1 $13E78 2 2

1604 1715 lt;15 l- N20WI3 4 3

|738 1_12 1742 1- N05E07 3,3

*i012 1140 1033 3 S15E74 15 3

2232 230b 2240 1 N 13i.:1_ 2 2

2051 2140 205!i i

0010 003_ 0018 l -

Xi2E03 I 1

N13KUI I 1

* Di4tS 1_45 17111 3 :_ I 1 [_:5:] 3 2

SHORT-WAVY: RADIO FADEOUTS

Beg. Dur. Wide NO. of

Type Imp. (UT) (Min,) Spread Obs.
Index

S 1 1512 14 5 4

G I- 2227 36 1

G I 2000 114 2

S 2- 1720

1747 87 }

*S 3 1019 41 5 6

G I_ 2227 21 1

G l- 0004 43 1

*SL 3 0650 113 5 6



1960-1962 (CONTINUED)

Event

No.

8

9

10

ii

12

13

14

15

16

17

18

19

20

21

22

23

24

27

28

29

3O

31

32

33

34

DYNAMIC SPECTRUM DATA

Type I Type III Type II Type IV
and Cont.

Time/Int. Time/Int. Time/Int.
Time/Int.

I s (weak)in G1512- *1517-
progress all day 1515 3 1519,2

c1513-

1515,1

b2239/1 "2317-

g2310- 23181

2410.5 2 "2327.5-

2331.5/1

2310-

2343/1-

g2138.5- "2145-

2139,/1- 2151/1-

g1612/1-

G1739-

17433

*1627.5-

1640,1

"1749-

1754 1

"1757-

1800 2

*2222-

2237 1

* 2220-

2245 -1

* 2237-

) 2330 1-

g2235_ w * 2235-

g2242- 2320 2
2243 1

bOO401 *0015-

b0042 1 0021'3

b0049 1

" 2057-

2105 3

* 0013-

0019/3

H,M

H,S

H



TABLE VIII

SPOT DATA

Wilson CMP When Mt. Wilson

Gr, Day Lat. H Seen Area No.

)ot Data Event 32

June

6.6 S05 (15) 2-11 15313

8,1 N02 (15) 2-12 15314

8.5 NI0 (I0) 8-9 318

p_ 15.4 N03 28 9-21 15319

)ot Data Event 49

pot Data Event 49

p _ 19.7 NI2 20 19-25 I050 15333

/g_ / 28.5 N06 24 27-4 1250 L5341
F



200 MC DATA

Freq. Beg. Dur. Max. Peak

Range (me) Type (UT) (Min.) (UT) Flux Obs.

260-

80

41-

29

38-

27

36-

26

41-

23

115-

70

80-

25

41-

28

580-

<i00

3000-

125

200-

40

580-

150

C 1512 1.5 220 N

C 1738.5 2.5 550 N(P)

RF 1027.5 32 400 N

RF 2236 24 800 N(H)

C 2057.5 5 2100.2 380 Htr

c 0013.1 3.5 0013.7 200 Hir

OTHER RADIO DATA

Freq. Beg. Dur. Max. Peak

(me) Type (UT) (Min.) (UT) Flux Obs.

9100 c 1514 I 158 N

600 {: 15131512 30.3 9580) Dc

108 (; 1512 2.6 1513.2 >30 I NBS1517 1518.3 ,300)

9500 GB 1019.5 35.5 1030.6 750 _ HHI

1032.9 670 j
9100 C 1026 12 1150 N

1500 GB 1020 110 1026.7 300 _ HHI

1029.6 300 )

808 C+ 1026 94 1109 > 220 Pra

545 C+ 1027 94 250 N

536 C÷ 1024 96 >450 Pra

111 C* 1030 73 1034 3000 Aop

30 C+ 1033.8 20 1035 2000 Aop

3750 c

2000 f

10O0 f

545 c

108 c

545 C

108

9400 s

2000 c

I000 c

545 c

108 C

18 c

2235 8 2238 31 Nag

2235 8 2238 40 Nag

2234 12 2241.8 115 Nag

2235 11 95 N(H)

2236.5 0.7 2237.1 NBS

2057 8.5 • 350 N(H)

2059 9 2059.9 NBS

0014 10 0016.2 28 Nag

0012 7 0015.4 65 Nag

0012 7 0016,6 73 Nag

0013.5 5.5 >170 N(H)

0016.6 6 0020 >300 NBS

0015 5 Ha

108 c 1647.5 0.6 1648 30 NBS

5.VIII-12R

®



10 CM EVENTS PLAGE DATA

McM Mean Avg.

Beg. Dur. Max. Peak Plage CMP Long- Avg. Max. No. of Age in

Type (UT) (Min) (UT} Flux Obs, No. Gr. Day itude Lat. Int. Area Flares Rotation Identification

3  1,s {369 10}OT2 2205 2208.8 95

1500 27 1507 365 _ OT

1527 81 10

0438.5 7 0442.7 26 NAG

3 1611 40 - 2

1 1612 6 1614.5 6_ OT

J2 1627 8 1629.5 30

3 1630 55 - 5 _ OT

2 1638 9 1642 185

2 1717,5 6 1718.5 95 j

6098

June

6134 6,5 187 S04 3,5 2500 4 1 New

6135 8 167 N05 3.5 3500 23 2 6106

*6140 15.5 68 N08 3.5 5400 30 i New

6140

6140

"6151 20 8 _ NI2 3 4200 30 1 Ncw

6155 285 256 N08 3 3600 26 1 New



POLAR CAP ABSORPTION

Onset Time Rise

Date Hr. Time Dur. Int.

(UT) to Peak (Hrs.) (db)

GEOMAGt_ETIC STORMS

tart

Date Hr.

(UT) Dur. Type Int.

Feb

03 0907 0.4d sc m

04 1331 ld sc ms

06 0106 0.6d sc m

13 0253 0.6d sc ms

16 0042 0.7d sc m

17 00-- 1.5d g ms

19 06-- 2.7d g m

NO. of Max.

Stations 3-Hr.

Reporting Kp

8 5

16 7

11 5

12 5

11 5

14 7

5 5

Mar.

05 1800 0.9d g ms 8 7

09 1327 1.2d sc ms 15 7

13 2317 2.5d g m 6 5

8 6

sc ms 12 6

sc m 2 5

g ms 3 6

Obs_

19 04-- ld

27 1503 ld

31 1511 0.8d

Apr.

02 20-- O.7d

09 06-- 2.5d

13 1450 2.2d

g ms 10 6

sc ms 17 8

May

01 23-- 0.4d g ms 1 6

Event

NO.

8

9

10

11

12

13

14

2O

25

26

27

31

32

34



Event

No. Date

1961

MaY

04

O4

37 37

38 09

39 I0

40 16

41 22

42 25

43 30

June

44 01

45 02

46 06

47

O9

48 ii

48 13

50 14

51 14

52 15

53 20

54 20

55 29

56 29

July i

57 04

FLARE DATA SHORT-WAVE RADIO FADEOUTS

Wide

Beg. End Max. No. of Beg. Dur. Spread No. of

(UT) (UT) (UT) Imp. Position Obs. Type Imp. (UT) (Min.) index 0}=6.

•2145 2200 } 3t2_202 2340 2213

S10W56 4,4

2129 2150 2134 _ I- S03W52 lq

2213 2209 )

1502 1620 1518 2+ N02W49 51

0439 0456 0442 i N02E28 I'I

1605 1700 1632 1 N02E08 9, 5

1642) 2 N05W07 7 4
1622 1730

1_ 1718 N02W06

1947 2002 1953 1- N06W21 2 2

SL 1+ 2205 40 5 8

S 2+ 1503 57 5 7

SL I* 1625 25 5 4

S I* 1640 35 5 7

S I- 1720 15 5 4



1960-1962 (CONTINUEDI

DYNAMIC SPECTRUM DATA

Event Type I
and Cont. Type Ill Type II Type IV

No. Time_ Int. Tinle Int. Time hlt. Time/Int.

35

36

37

38

39

40

4:

4,"

4_

4,

4!

4(

47

48

49

g2203- *2209- * 2249-

2205,2 2237,'1 >2401/1-

g2208-

2212 2

*1452-

1513,-1

G2138- "2130- * 3153-

2143/3 2159J3 2243"I-

G1503- "1508

15073 1515'2

"1516-

1523,3

c0439- g0439- *0445-

0440 3 0440/3 0446/1

G0441.5-

0443.5'3

c1528- G1613- *1634-

1635/2 16152 16381

G1627-

1631:3

* 1505-

15263

W

H,._

H, _,

I s (weak) in G1635- *1646-
Progress all day 1646 3. 1701'2

G1702- "1723-

1712,3- 1727 2

G1718-

1720,3+

G1721-

1722, 1

*1956-

2055/1+

* 1717-

1732'1-

"-77"-



TABLE VIII

SPOT DATA

CMP When Mt. Wilson

Gr. Day Lat. H Seen Area No.

July

13.9 S07 28 8-20 1400 15353

ot Data Event No. 58

16.5 NI2 26 9-23 15355

_ot Data Event No. 58

_ot Data Event No. 58

p(_t Data Event No. 58

._ 19.8 S07 II 14-22 15359: _ 20.7 S05 (10) 18-23 362



200 MC DATA OTHER RADIO DATA

Freq. Beg. Dur. Max. Peak Freq. Bet. Dur. Max. Peak

Range (mc) Type (UT) (Min.) (UT} Flux Obs. (mc) Type (UT) (Min.) (UT) Flux Obs.

41-

2O

40-

31

41-

24

150-

12

3000-

28

41-

II

140-

45

150-

20

200-

50

41-

25

35-

20

f 2135 7

C* 1504 27

c 0442.3

c 1612 5

C 1627.5 4

C 1635 8

C 1704.5 3

C 1718 2.5

2142 96 Uss

1.3 0442.9

> 900 N

>830 Hir

1oo)150 N

480

>I000 N

>I000

9400 s 2207 9 2209.2 25 Nag

3750 c 2207 6 2209 80 Nag

2000 c 2205 8 2208 II0 Nag

1000 f 2205 8 2209 30 Nag

108 s 2207.5 3 2208.6 > 30 NBS

18 c 2202 3 Ha

c 2209 3

18 2138 5 2142 McM

9400 c 1505 I0

808 C* 1503 17

500 C_ 1503 24

545 C+ 1503 23

108 C* (1505 4.5

1509.5 20

18 (C 1505 6

Lc 1515 4

2000 1 0438.5 6

I000 1 0438.5 6

600 c 0438.5 2.5

545 c 0439 1.2

1500 c 1627.3 8

600 (c 1613 2

_c 1628 4

545 (c 1612 2
/c 1629 4

108 (C 1618.8 2

1633 4.5

1640.8 3.5

9400 C 1639 25

C 1718 10

9100 S 1640 5

s 1718 2

1500 s 1630 4

s 1637.6 17.6

s 1718 7

545 c 1635 12

S 1718 2

I08 c 1638.7 2.8

C+ 1651.7 4.3

1700 109

18 (1635 3

_1638 5

_1644 9

11700 10
q717 5

18 1 1955 35

1508 100 Pra

1507 187 Pra

500 UC

250 N

1506 >300 ) NBS

1531 >300 J
McM

0440 34 Nag

0439.5 82 Nag

87 UC

25 N

1629.8 111) HHI1630.5 II0

32 _ UC
16 )

12 ) N16

1620 >300 _ NBS

1634 >30

1643 >30

1641.8 427_ HHI

1718.4 466)

265) N
292)

1632 101 / HHI1542.2 151

1719 165)

18) N>750

1640.5 >30 _ NBS

1653.5 >300 !

1708 >30 J

J

McM

5.VIII-13R



I0 CM EVENTS PLAGE DATA

McM Mean Avg,

Beg. Dur. Max. Peak Rlage CMP Avg. Max. No. of Age in Identification
Long- Lat. Int. Flares Rotation

Type (UT) (Min) (UT) Flux Obs. No. Gr. Day Rude Area

9 1604 46 6 OT

6 1650 115 1745 1500

4 1845 285 65

_GB 1018 87 1042 4100 N

1145 225 45 OT

1432 458 1623 54 OT

6 1432 14 1436.3 54

6 1510.5 6.5 1512 76 OT

6 1536 47 1610 111

*6 1552 42 1553 5 1200

1621.3 1800

4 1634 450 80

IA 1634 222 1725.5 250

"6171

6171

1961

July

14.5 44: S10 3.5 5600 78 3 6144

6172 17 11 N13 3 5000 5 2 & 3

6171

6171

6171

6147

and

6151

July

6174 20 331 S06 3 3500 4 1 New

5.VIII-14L

®



POLAR CAP ABSORPTION

Onset Time Rise

Date Hr. Time Dur. Int.

(UT) to Peak {Hrs.} (db) Obs.

Start

Date Hr,

(UT) Dur.

GEOMAGNZCTIC STORMS

04 17-- 3d

Type Int.

09 04-- 0.4d g m

10 21-- 2.7d g m

16 00-- 0.7d g m

22 0136 1.9d sc m

25 02-- 0.gd g m

30 0415 ld g m

Jun.

01 0800 0.4d g ms

02 0700 0.6d g ms

06 17-- 0.3d _ m

14 2332 1.2d

No. of Max.

Stations 3-Hr.

Reporting Kp

g ms 10 5

2 5

1 5

2 5

4 4

ii 6

5 4

3 6

3 5

1 5

sc m 3 4

20 1618 2.3d g ms 17 7

29 00-- 0.5d g ms 7 6

g m 9 6

July

04 13-- 0.7d

Event

No.

38

39

40

41

42

43

44

45

46

51



FLAREDATA
Even Beg. EndNo. Date (UT) (UT) Imp.

No.ofPositionObs.
1961
July11 "16152040 1700 3 S07E32 4/3

59 12

60 12 "1000 1300 1025 3 S07E23 18_6

61 12

62 13

63 15 "1433 1929 1558 3 NI3EI5 8/4

64 15 1508 1549 1512 2 S07W20 5/2

65 15

66 17

67 18 *0920 1250 1005 3- S07W59 197

68 18

69 20

70 20 _1553 1735 _ 3
(1_ 1942 1847

S06W90 5/4

71 21

72 22

73 23 2343 2430 2348 1 S06W49 2 2

SHORT-WAVE RADIO FADEOUTS

Wide

Beg. L)ur. Spread No. ol

Type Imp. (UT) (Min.) Index Obs.

*S 3+ 1648 245 5 I0

*S 3 1023 97 5 8

*S 3 1512 113 5 7

*S 3 1512 113 5 7

*S 3 I000 113 5 4

*S 3+ 1550 370 5 11



L

1960- 1962 (CONTINUED)

Event

No.

58

59

60

61

62

63

64

c_5

f;6

67

68

6E,

70

71

72

73

DYNAMIC SPECTRUM DATA

Type I

and Cont Type Ill II IV

Time/Int. Time/Int. Time/ Int. Time/Int.

I s (weak)in gI_56'1 *1702-
progress all day _]659- 1718/3

1700_I * 1655-

1845/3

*_1400-

1925/1-

c1435- G1433-

1443 I+ 14413

I 1540- * 1533-
s 17101 >1623/3

c1803- G1540- * 1522-

> 2453_i- 1542/2 1803,3

G1554- "1554-

16003 1556_3

"1557-

1619_3

* 1552-

1804/3

g2330- * 2315- W
2331, 1 >2548 1-

• 2347- H

2359/3



TABLE VIII

SPOT DATA

Wilson CMP When Mt. Wilson

Gr. Day Lat. H Seen Area No,

,._ 25.2 N08 29 18-31 15363

Spot Data Event 74

Aug.
)_ 16.1 N07 21 9-21 15385

17.5 N01 (12) 12-20 391

Spot Data Event 79

_ 09.0 NI7 (15) 9-14 15384

Spot Data Event 79

Sp_lt Data Event 79

Sept.
_._ 04.1 N13 29 29-9 1350 15411
/ f

15.0 SII (25) 8-20

14.2 SII (15) 13-18

15418

423

Spelt Dat:l Event 85

Spot Data Evl'nt 88

21.9 N18 19 15-28 15425



Freq.
Range (mc)

140-

25

3900-

9

41-

18

350-

7

3000-

100

41-

9

W 420-

150

250-

20

3900-

I0

41-

20

580-

100

200 MC DATA OTHER RADIO DATA

Beg. Dur. Max. Peak Freq. Beg. Dur. Max. Peak

Type (UT) (Min.) (UT) Flux Obs. (mc) Type (UT) (Min.) (UT) Flux Obs.

C+ 1657 ii0 >900 N

C+ 1022 80 22000 N

c 1435.5 4 280 N

RF 1530 120 100 N

C+ 0944 60 1000 N

C+ 1554 19 4000 N

s 2318 1

RF 2347 20

9400 GB 1633 > 120

9100 C+ 1652 > 38

1500 GB 1638,5 >150

600 C+ 1652.5 94

545 C* 1654 87

108 C+ 1654 554

18 1704 191

1705.3 1225]

1744.7 llO0f HHI1805 740

1380 N

1659 >620)
1745.5 910] HHI

840 Uc

>400 N

1750 >300 NBS

McM

125 Uss

250 N(H)

9400 GB I000 190 1027 > 1300_
1115 > 680) HHI

9100 C* 1018 87 1029 6000 N

1500 GB 1010 240 1023.5 1140_

I042.5 1820( HHI

1113 1250)

600 C_ 1019 100 950 Ue

545 C_ I019.5 100 550 N

III C+ I024.2 96 1030 4000 Aop

23 C_ 1023.8 28.5 1038.4 3000 n Aop

18 1030 4
CE

J1120 65

9100 f 1430 15 14 N

1500 IC 1428.4 1.6 1428.7 117)

. < 1435 > 240 1437 222 Ot
1600.7 410

1619 300

600 C 1431 20 47 Uc

111 c 1435.8 2.8 1436.9 1500 AoP

19 1435 315 McM

9400 C 1510 17 1512.4 465 HHI

lOO?
808 e 1510 4 1512 Pra

1535 1620 55

545 + 1525 70 400 N

108 C_ 1505 220 1615 >300 NBS

9400 GB 0938 217 0951 540_
I000 > 1200/ HHI

9100 C+ 0939 70 >2400 N

1500 GB 0938.5 232 0951.2 > 590
0958 _1300 J HRI

808 C+ 0943 77 300 Pra

545 C+ 0944 50 650 N

111 c 0921 1.9 0922.5 700 "_
C+ 0944 226 0956.7 4000 ) AoP

23 C+ 0946.2 44 0951.5 3000 " AoP

9400 C+ 1551.6 >180 1553.5 >I000_ HHI
1620 >1000 J

9100 EC+ 1552 45 1553.6 _4000 N

1500 C* 1552 >170 1554 >490 _ HHI
1621.5 >520 )

545 C+ 1552.5 37 700 N

108 C+ _1557 7.2 1559 _ 300
1605.2 12.5 1608 >300j NBS

18 1557 256 McM

545 C 2345 12 130 N(H)

5.VIII-14R



I0 CM EVENTS

Beg. Dur. Max. Peak

Type (UT) (Min) (UT) Flux Obs.

C 0400

RF 0450

120 0509.5 32 NAG

70 0510 41 N

"C 0230 I0 0236 574 TK

2316 2 2316.8 40 NAG

3 1611 45 27]

1613.5 4.5 1616 I OT2 1629 4 1630.3 12

3 2104 45 2113 5.5_ OT

4 J2108 4 2109.5

3 2036 99 2052 12

2 2039 II 2044 43 1 OT2054.2 3.8 2055.3 38

2 2042 i0 2045.5 270_ OT
4 2052 i18 8

1535 410 2005 9 OT

1430 405 9 ]

1546 31 1602 78 _ OT1621.8 5.2 1623.2 I0

1545 225 611930 61 2001 880 OT

4 2031 >120 44j

0030 40 0040 280 NAG

*C ii01 34 II04,6 532 N

McM Mean

Plage CMP Long-

No. Gr. Day itude Lat. Int. Area

6178

6178

"6199

6199

6197

6199

6199

PLAGE DATA

Avg. No. of Age in

Avg. Max. Flares Rotation Identification

July

25.5 258 N08 3,5 4000 27

Aug.

17 321 _ NI2 2.5 6000 41

9 67" N17 3.5 1200 12

"6212
Sept.

04.5 77" N15 3.5 6000 69

6223 14,5 305 ¢ S10 3 6800 22

6212

6223

6227 22 206 _ NI9 3 2000 6

2 6155

5 6175

1 New

2 6197

1 New

4 6206

5.VIII-15L



POLAR CAP ABSORPTION GEOMAGNECTIC STORMS

0nset Time Rise Start No. of Max.

Date Hr. Time Dur. Int. Date Hr. Stations 3-Hr.

(UT) TO Peak {Hrs.) (db} Obs. t (UT) Dur. Type Int. Reporting Kp

$uly

12 0000 24 (1.5) L

12 1300 23h 72 136 B,L

.5 1545 73 (3) L

8 1130 8h 55 73 B,L

',1 0300 24 (5) L

13 1113 3d sc ms 17 8

17 1826 1.5d sc ms 178

20 0248 1.3d sC m 11 6

Event

NO.

62

66



FLARE DATA

Evetlt Beg. End Max. No of

N_. Date (UT) (UT) (UT) Imp. Position Obs.

79

75

76

77 30

78

79

8O

196)

Juh

24 0410 0449 } 2+ [NI2EIS_ 7/30449 0612 0504 (NI5E19J

28 0240 0431 0248 2 NI2W38 22

Aug

01

10 2307 2353 2320 1 N08E71 3, 3

11 0350 0412 0355 1- N09E69 3 3

81 12 1612 1640 1618 1 N17W49 4 3

82 17 2102 2226 2114 1 N08W23 3 3

SHORT-WAVE }_:XDIO FADEOUTS

Wide

Beg. Dur. Spread No. of

Type Imp. (UT) (Min.) Index Obs.

83

84

85

96

87

88

89

90

91

92

93

S 1- 0418 32 1

G 2+ 0455 65 1

SL 2* 0227 90 5 6

I8 2038 2203 2048 2 N08W37 4,4

29

Sept.

03 2040 2125 2049 1 N10E01 3 3

06

07

08 1545 1650 1603 1 S10E89 2,2

to "1958 2o18 2OlO I i
.2018 2054 2030)

I0

13

15 o031 0139 oo41 I*

16 1057 1158 1110 2-

N08W80
fNl5W90) 33

S15WII 2 2

NI8E77 8 3

S 1, 2040 40 5 8

S I* 2043 32 5 6

SL 2+ 1552 73 5 9

S 2 1102 50 4 2

SL 2_ 0025 63 5 3

*SL 3 1942 101 5 9



Freq.

Range (mc)

180-

33

41-

42

200-

7

220-

7

41-

26

160-

<25

41-

22

200-

30

41-

20

41-

ii

41-

2O

150-

-7

3900-

2100

41-

21

200 MC DATA

Beg. Dur. Max. Peak

Type (UT) (Min.) (UT) Flux

c 0428.7 0.9

c 0429.6 0.6

RF 0437 250

E 0231 30

c 2317 2

f 0349 9

s 1614 6 1615.9

C 1553 20

C 1103 8

Obs.

>6oo]
550J Hir

> 450 N

> 350 N(H)

450 N(H)

350 N(H)

120 HHI

180 N

5000 N

OTHER RADIO DATA

Freq. Beg. Dur. Max. Peak

(mc) Type (UT) (Min.) (UT) Flux Obs.

9400 S 0430 I00 0510 30 Nag

2000 c 0452 15 0453.9 78 Nag

I000 C 0440 60 0454.3 30 Nag

545 ic 0433 0.7 70}RF 0445 50 4 N

9400 C 0230

3750 C 0226

2000 C 0226

I000 C 0227

545 s 0230

9400 s 2316

2000 c 2316

545 c

600 s

545 c

108 C

18

108 E

18

108 C

18

108 c

108

18 E

0400 RF

1500 C÷

600 s

108 c

I08 E

18

30 0235.6 220 Nag

55 0235.2 400 Nag

35 0235.6 260 Nag

25 0235.3 45 Nag

3 50 N(H)

3 2317.1 25 Nag

3 2316.8 I0 Nag

0352 I 8 N(H)

1614.5 3 33 Uc

1613.5 3 15 N

1620.5 4.5 1622.5 > 300 NBS

1614 21 McM

2120 250 2150 NBS

2103 9 McM

2047.5 7 2049.3 > 300 NBS

2105 Bo
2152 ii;

2050 2 2050.7 NBS

1625 185 NBS

1820 270 Bo

1535 > 60 1557 214 HHI

1510 > 120 1556.8 1257

1602.4 130J_ HHI

1552 20 (7) Uc

1556 28 1603.1 > 30 NBS

1934 40 1939.3 > 30 NBS

1951 94 Bo

_400 S 0034 30 0040 105 Nag

2000 C 0030 30 0040 145 Nag

1000 c 0033 30 0040 43 Nag

18 0044 2 HA

9400 C 1101 > 60 i104 > 570 HHI

9100 C 1102 25 1104 635 N

1500 C 1055 70 1104 238_
1111.6 255) HHI

600 s 1101 7 47 Uc

Ill c 1103.2 14.9 1103.9 I0000 AoP

23 f 1104.7 13.4 1115 I000 AOP



I0CMEVENTS PLAGEDATA
McM Mean Avg.

Beg. Dur. Max. Peak PlageCMPLong- Avg,Max.No.of Agein Identification
Type(UT) (Min.)(UT) FluxObs. No. Gr.DayitudeLat. Int. AreaFlaresRotation

6 1952.5 2 1952.7 13 OT

*2 2211 > 30 2218 800 OT

6 1428 38 1444 124_ OT

6j4 170

2 1443.7 4.3 1446 8_ OT

4 1448 65 4!

Oct.

6237 02.5 67 _ Nl3 7.5 2400 27

6237

6235 01

1 New

87 _ NI5 3 3600 15 3 6212

6249 09 341" N05 3 1500 4 1 New

Nov.

6264a 03.5 5 N09 3 2200 9 1

6264a

New

Nov.

6270 I0 279 NIT 3 1800 I0 1 New

6280 30.5 9 _ Nil 3 2400 8 2 6264a

Dec.

6304 _0.5 334 SI0 2 1200 4 2 6382

5.VIII-16L



POLAR CAP ABSORPTION GEOMAGNECTIC STORMS

aset Time Rise Start No. of Max.

ate Hr. Time Dur. Int. Date Hr. Stations 3-Hr. Event

{UT) To Peak (Hrs.) (db) Obs. t (UT) Dur. Type Int. Reporting Kp No.

lept.
,7 < 1200 N

O 2100 17h 79 (2.9) B.L,N

July

26 1951 1.4d sc ms 17 8

Aug

01 23-- 2.5d g ms 9 6

29 1708 3.4d g m 15 6

Sept

13 1550 1.4d g ms 4 6

75



FLARE DATA

Evellt Beg. Elld M_. No. of

.No. Date (UT) (UT) (UT) Imp. Position Obs.

1961

Sept.
94 18

95 24

96 27

97 27 1615 1644 1620 1-

98

99

27 1950 2015 1956 1

28 "2202 2530 2223 3

N14E63 1/1

NI3E72

N13E29

5/4

3,3

1OO 28

101 30

Oct

102 09 1405 1417 1410 i-

103 11

104 19

105 20

106 26

107 28

NOV,

108 05 1308 1410 1318 I

109 06

Ii0 I0 1434 1450 1444 i.

N05W05 1/1

N09W24 3 3

NI9W90 1/1

111 10

112 11 1346 1357 1351 I- NI6WI3 31

113 17

Dec.

114 01

115 01

116 01

117 03 1447 1514 1 NIIW42 1, 1

118 05

119 23 2100 2140 2120 1
2209 2225 2214 1

120 28

S07E90 1/1

S12E90 I/I

SHORT-WAVE R_)IO F_d3EOUTS

Wide

Beg. Dur. Spread No. of

Type Imp. (UT) (Min.) Index Obs.

SL I+ 1605 40 I

S I 1955 20 5 4

s 2 2218 62 5 8

*S 3+ 1339 109 5 4

SL 2+ 1436 58 5 7

*S 3 1324 71 3 3

S I 1446 34 I

S,J  -Jg c



1960-1962 (CONTINUED)

Even

NO.

74

75

76

77

78

79

8O

81

82

84

85

86

87

88

89

90

',,2

93

DYNAMIC SPECTRUM DATA

Type I

and Cont. Type III Type II Type IV

Time/Int. Time Int. Time Int. Time/Int.

I 0443- G0429.5 *0454.5- * 0507-

s 0638/2 0433.5/2 0514.5/2 0632z2

_448,1

G0509-

0511/2

g0524.5-

0525.52

g0538-

0539/2

b0230.5/1 *0233- * 0303-

0258/2 0355/1

*1926-

1932_2

g1930.5- "1942- * 1946-

1931/I- 1946/i. 2042/2

g2311/i

G2317

2319/2

G2338-

2342/1

g0401.5/i b0349/2

G0350-

0355/I

b0357_I

G1613-

1617/3

G1628-

1631/2

c2158- G2104-

2501/I- 2108/2÷

g2109-

2110/2

Is (weak)in G2039-
progress all day 2048/3

*2325-

2342/i

"0412-

0420/1

"1618-

163L2

* 2130-

2155"1

"2046-

2110/3

"2051- * 2135-

2146/3 2158/I-

I s in progress g2042/1- *2049-
2055/1

Cont. 1738-

2254/3

I s (weak)in
progress all day

G1601-

1605/I+

G1608-

1609/2

G1510-

1612/I+

"1601.5-

1630/3

*1947-

2014/3

* 1606-

1730/2

* 1937-

20173

* 2013-

21541+

*0043-

0050/1



TABLE VIII

SPOT DATA

_ilson CMP When Mt. Wilson

Gr. Day Lat. H Seen Area No.

Oct.

02.5 NI3 17 26-8 15436

30.7 NI2 (10) 26-1 15435

01.0 NI2 (15) 24-4 433

_ 09.1 N04 (8) 7-12 15441

Nov

03.6 N09 15 4-9 15461

10.1 NI8 26 8-15 15465

;c_ 30,7 NIl (i0) 30-5 15477



1960-1962 (CONTINUED)

94

95

96

97

98

i00

I01

102

103

104

105

106

I07

108

109

ii0

111

112

113

114

115

116

117

118

119

120

DYNAMIC SPECTRUM DATA

Type I

and Cont. Type Ill Type II Type IV

Time'lnt Time Int, Time Int. Time'Int.

G1604- * 1617-

1608/2 1640/1-

G1952- "1956-

1955/3 2013/3

g2212/2+ *2217-

2231/3+

* 2212-

2249/3

c1338- "1415-

1415/1- 1419/1-

"1433-

1437/3

"1439-

1502/3

g1347- "1349-

1347.5/1- 1351/1
G1350-

1352/3

* 1440-

1543/3

Is (weak)in G1448- *1441-

progress all day 1449/1+ 1457/2

*1507-

1511/1-

G2003-

2023/i

I 2016- G2033-

s 2200/2 2110/3

* 2022-

2225/2

W,H

H,W

H,B

H,B

W

H,W

W

H

W,H



TABLE VIII

SPOT DATA

When Mt. Wilson

)ay Lat. H Seen Area No.

N06 (25) 18-30 1250 15505

NI0 21 24- 5 15507

.2 Nll (25) 22- 4 15521

SI0 (25) 22-3 1475 15520

.5 NIl II 12-21 15528

_0 NI0 (I0) 21-27 15530

NI0 (25) 21-31 1550 15532

NI0 16 11-20 15540



200 MC DATA OTHER RADIO DATA

Beg. Dur. Max. Peak Freq. Beg. Dur. Max. PeakFreq. Type Obs.
Range (n_s) (UT) (Min.) (UT) Flux (me) Type (UT) (Min.) (UT) Flux Obs.

41-

26

180-

25

150-

15

3900-

14

41-

24

150-

21

41-

21

41-

22

580-

25

41-

24

41-

33

41-

20

580-

25

e 1607 1.2 800 N

c 1952 1.7 > 1200 N(P)

C+ 2213 90 > 900 N(H)

C 1347 5 300 N

108 c 1604.2 4 1607.5 >300 NBS

108 c 1952.5 12 1953.4 > 30 NBS

9500 C 2215 8 2216.5 1580 Tk

9400 C+ 2213 40 2217.3 1600 Nag

3750 C+ 2212 40 2217.3 1690 Nag

2000 C+ 2211 40 2220.2 1000 Nag

1000 C 2208 45 > 75 Nag

545 C+ 2214 36 1600 N(H)

108 C+ [2213 9 2217 >300_
t2222 102 2347 >300) NBS

18 2214 54 HA

9400 C

9100 c

1500 c

108 C+

18 f

1500 s

600 f

III f

108 s

23 s

108 E

108 E

1432 >20 1440 244 HHI

1432 20 1439.8 142 N

1430 >I0 1435.3 128 HHI

1432 5 1435 >300}1438 23 1441 > 300 NBS

1445 31 RE

1349.8 1 1350.2 82 HHI

1349 3 54 Uc

1347.3 4.2 1349.8 I0000 AoP

1348 3.2 1349.2 > 300 NBS

1350.4 0.6 1350.7 600 AoP

<1409 > 490 NBS

2013 185 2040 NBS

@ 5.VIII-16R



10 CM EVENTS PLAGE DATA

McM Mean Avg. No. of Age in Identification Mt. Wilson C
Dur. Max. Peak Plage CMP Long- Avg. Max. Flares Rotation C
(Min.) (UT) Flux Ohs. No. Gr. Day itude Lat. Int. Area Type

22 1642.5 4256)28 Ot

19.5 1450.5 470_

383 12 _ Ot

>36 2230 35 Ot

46 1._O t
1.5 1720.8 1._

3933 2212 15_} Ot

8324 24 II" NO8 3 4500 I0 4 6302

* 6326 29.5 299 _ NIl 3 4800 48 1 New

Feb.

6352 25.5 303 _ NI0 2,5 5400 7 2 6326

* 6351 26 297 ° $12 3 7000 50 2 6327

Mar.

6366 18.5 26 NI2 3 1800 7 I New

6370 23.5 321 _ N08 3 2800 4 3

6373 25.5 294 _ N12 3.5 5600 29 3

Apr.

6386 14.5 30 _ NI3 2.5 2400 15 2 6366

Part of 6352

Part of 6352

F

o.. _ 21

M

* ?J_',4 I,

/3,pd 2:

*,C f_ 2

* ,/,/_ • E 1,

5.VII1-17_)



POLAR CAP ABSORPTION GEOMAGNETIC STORMS

!t Time Rise Start No. of Max.

Hr. Time Dur. Int. Hr. Stations 3-Hr

(UT) To Peak (Hrs.) (rib) Obs. Date (UT) Dur. Type Int. Reoorting KD

2330 _6 _30 17

<24 N

B,L,N

1600 16 B,L,N

< 0300 N

24 09-- 1.3d g ms 15 6

27 00-- 0.9d g m 4 5

Sept

30 2109 O,9d sc ms 17 8

Oct

11 07-- 1.1d g m 1 5

19 33-- 0.Sd g m 1 5

26 1940 1.3d sc m 10 5

28 0810 1.2d sc m 18 9

No_

06 2318 1.4d g m I0 6

17 14-- 1.6d g ms 15 6

Dec.

01 03-- 2.4d g ms 18 8

05 1358 1.2d sc m 2 4

28 09-- 0.7d g m 4 4

Event

No.

95

96

101

103

104

106

107

109

113

115

118

120



FLARE DATA SHORT-WAVE RADIO FADEOUTS

Event Beg. End Max. No. of

No. Date (UT) (UT) (UT) Imp. Position Obs.

!962

Jail.

1 10

2 19

3 23

2202 2209 2205 i- NIl E28 I/I

4 24

5 29

Feb.

6 04

7 06

8 06

1634 1730 1644 2

9 11

10 15

11 22

12 23

1444 1640 1446 2+

13 26

Mar.

14 01

15 05

16 13

S 13 W57 4/4

NI0 E66 5/2

17 22 0233 0236 1 N12 E 12 1

N07 E36 1/118 22 * 2220 2310 2241 3

Apr,
19 06

20 I0

21 12

22 12 2149 2248 2216 I- NIl El9 3/3

Wid_

Beg. Dur. Spre • No. of

Type Imp. (UT) (Min.) Index Obs,

G I+ 1422 30 1

SL I÷ 2107 43 I

G 2 2205 60 1

G 1 2150 27 1

G 1 2410 28 1

S 2* 1634 56 5

*S 3 1448 94 5

G I- 2241 26 1

G I+ 2212 I08 3

B_

Type (U



1960-1962 (CONTINUED)

DYNAMIC SPECTRUM DATA

Type I

Event and Cont Type III Type II Type IV

No. Time/Int. Time/Int Time/Int. Time/Int.

1

2

2

4

5

6

7

8

9

10

ii

12

15

16

IY

18

19

2O

21

22

I s (weak)in III 1600- *1500-
progress all day s1956/1 1506/2

C1440- G1503-

1455/1- 1505.5/1

I 2156- * 2113-

s 2247/2 "2203- 2200/2

2223/3 * 2223-

2326/1-

I 2000-

s>2420/2

C2015-

2105/1-

C2105-

>2435/2

* 2201-

2417/2

G1636- "1641-

1642/3+ 1650/'3

* 1753-

1828/3

* 1700-

2005/2

G1450-

1458/3

g'0225.5- "0231.5-

0228.5/1 0235/2

g0231.5-

0234/2

g0239-

0240.5/2

G2301-

2304/2

c2148-

2156'2-

g1640- "1648-

1643,1 1651/3

g1654- *1658-

1655/2 1707'2

G1718-

1722/2÷

G2148- "2154-

2156_3 2207 3

G2210-

2213/'3

* 1710-

1925/2

* 2202-

2335/2t

H

W

H,W

H

W

W,H

W,H

5/;,z



TABLE Vlll

SPOT DATA

ilson CMP When Mt. Wilson

Gr. Day Lat. H Seen Area No.

Apr.

l_ 18.5 N07 20 12-24 15542

/_ 19.2 N09 16 13-24 543

) _/ 19.5 N15 (10) 21-23 546

o_ Data Evellt 23

ot Data Event 23

May
_, _ 01.0 N09 25 24- 6 15548

_',(_ 01.4 NI0 14 26- 5 549

,f 06 0 N18 15 30 8 15555

c, ( 14.7 S 09 18 8-19 15560

_ 27.8 S08 (25) 21- 2 15565

June

03.4 S 17 2 31- 2 15568

t4' 26.1 NI5 (15) 21-31 15564



Freq.

Range (mc)

75-

26

41-

19

450-

150

41-

16

580-

320

41-

23

41-

22

320-

12

250-

125

41-

22

580-

25

280-

50

41-

26

41-

22

41-

22

41-

21

200 MC DATA OTHER RADIO DATA

Beg. Dur. Max. Peak Freq. Beg. Dur. Max. Peak

Type (UT) (Min.) (UT) Flux Obs. (mc) Type (UT) (Min.) (UT) Flux Obs.

C 1640.5 4.5 >900 _}

C 1752 43 1756 500 } N

C 1450.5 11 1452.7 320 N

c 1720 I 300 Osl

C+ 2148 24 2206 > 400 N

108 E 1430 120 NBS

108 C_ /2156 8 2157 • 30__2204 86 2229 > 30 NBS

18 c 2211 2 HA

545 c 1637 8 1639 120 N

108 C_ _1636.5 12 1645 • 300
_1648.5 52 > 30 J NBS

18 (1639 i l1645 McM

U654

9400 C- 1448 • 70 1450.7 HHI

9100 C 1448.2 15 1450.5 861 N

1500 C+ 1448 > 70 1451.7 > 880 HHI

545 s 1450 10 1454 40 N

108 C 1450 22 1452.3 > 30 NBS

3750 c 2231 > 15 29 Nag

2000 c - > 15 2231.4 16 Nag

108 s 2302.4 2.2 >300 NBS

600 s 1709.5 1.5 17 Uc

545 e 1720 l 22 N

108 s 1719.2 2.2 1720.9 > 30 NBS

9400 s 2211.5 4 2212.1 76 Nag

3750 s 2204 11 2212.2 135 Nag

2000 I! 2150 2 2150.9 60} Na_
2203 11 2212.2 92

1000 2203 I0 2212 74 Nag

208 C_ 2148 26 2207 360 Uss

108 C+ _2147.8 11.1 2150.9 > 300_

[2158.9 14.6 2212.3 > 300J NBS

15 2134 42 Bo

5.VIII-17R



I0 CM EVENTS PLAGE DATA

McM Avg.

Beg. Dur. Max. Peak Plage CMP Avg. Max. No. ol Age in Identification

Type (UT) (Min.) (UT) Flux Obs. No. Gr. Day Lo. Lat. Int. Area Flares Rotation

3 1734 294 1845 25_

2 1800 11 1803.5 20 i Ot

3 1832 268 2017 12_

2 1957.3 11.7 1959 72 J Ot

3 2002 85 2035 4 Ot

3 1o,, 'it1 9 1535.5

6 ,5 29.5 1624.2 453

3 ]_1344 67 1356 45}2 [1405 24 1413 17 Ot

[A 1915 llO 1910.5 60 Ot

f1413 1430 5_)O t1531.7 955 1532.4

1517 2 1517.2 ii Ot

1634 22 1638 3 Ot

1950 80 2013 6 Ot

Apr.

* 6393 19 331 N10 3 5400 50 4 6370

6393

6393

6393

May

6403 C1.5 166 NIO 3 5500 15 2 6385

6411 06 106 NI8 3 1600 i0 i New

6416 15 347 SI1 3 2000 8 2 6391

6427 28 175 S 08 3 3500 l0 1 N_'w

June

6432 03.5 89 S 18 3 1600 3 2 6414

May
6426 26.5 195 NI5 3 4200 16 2 6406b

5.VI_L



1960-1962(CONTINUED)

I DYNAMIC SPECTRUM DATA

Event

No.

24

25

26

27

35

36

37

38

39

40

41

42

4_

44

Type I

and Cont. Type Ill Type II

Time/Int. Time/Int. Time/' Int

Type |V

Time/Int.

I in progress Ill 1520- *1844-

s all day s2000 1853/2

I s (weak) in G200O- *2004.6-
progress all day 2002/2 2019/3

* 1839-

1942/3

I s (weak)in G2007- *2022-
progress all day 2011/3 2032/2

GISII- "1554-

1514/3 1603/3

g1615/1.

G1620-

1622/1+

G1353- "1414-

1357/I 1427/3

G1412-

1416/3+

* 1612-

1930/1+

* 1420-

1635/2

G1918- "1920-

1921/3 1940,/3

G1532- *1533-

1533/2 1538/'3

* 1918-

2012/2

* 1925-

2130/1

I in progress

s all day

*0245-

0253/I

Is (weak)in GI516-

progress all day 1520/2

* 1530-

1725/1-

"1640-

1645/2

g1952- *2005-

1953/I- 2015/2

G1956-

1957/1

G2008-

2010/2

H,W

H

W

W,H

W



TABLE VIII

Spo2r DATA

MP When Mt. Wilson

r. Day Lat H Seen Area No.

13.3 NO6 (15) 11-19 15613

Sec Sp_d Data Evtnt 45

20.3 N02 (10) 17-25 15616

_cpt.
)9,5 S14 21 3-15 15624

L)¢ t.

14.7 S13 17 _-19 15t;44

_2) 24-24 15653

2U.2 N10 20 19-31 (;50

18.4 N03 12 12-19 15646

18.6 501 '1) 13-13 647



E_ent
No.

24

25
26

27

28

29

32

33

34

35

36

37

38

39

40

41

42

43

44

Date

1_62

Apr.
18

20

20

21

22

27

May
01

06

18

23

27

27

28

31

3mm

O1

09

26

,July
O4

24

25

31

Aug.
06

FLARE DATA

Beg. End Max. ,No. of

_UT) (UT) (UT) Imp. Position Obs.

• 1731 2129 1606 3 Y09 _03 4 4

1958 2040 2002 2 NO9 W27 5 5

2005 2107 2013 I- NI3 W44 3 3

1430 1710 1450 2* N08 W48 8,5

1346 1440 1413 2 5:08 E 49 6, 3

1915 1940 1924 1 NI9 E 61 3 3

1530 1609 1534 1 S 10 W55 4 3

lall 1524 1519 !-

\1527 i539 1533 I-
Sll E00 "_ 4 2
Z05 EC, I j

1629 1725 1640 2 S 16 E 78 2 2

2006 2043 2019 2 S08 W(;5 i !

SHORT-WAVE RADIO FADEOUTS

Wide

Beg, ; .r. Spread No. of

Type Imp. (UT) (Min.) Index Obs.

*G 3 1752 108 5 5

S 2 2000 30 5 8

*S 3 1446 134 5 9

S 1_ 1413 20 5 11

S 1+ 1916 26 5 7

SL I- 1530 30 l

G 3- 0127 105 I

SL I 1640 20 5 6

G I 1955 55 2

i

i
!



_et Time

lte Hr.

(UT)

POLAR CAP ABSORPTION

Rise

Time Dur. Int.

To Peak (Hrs.) (db) Obs.

Start

GEOMAGNETIC STORMS

Hr.

Date (UT) Dur. Type Int.

Jan,

I0 0213

19 0113

No. of Max.

Stations 3-Hr

Reporting Kp

I.4d sc ms 15 6

0.Sd sc m 6 4

Feb.

04 0930 0.Td sc m 12 5

06 1800 1 d g m 2 4

II I0-- 1 d g m

15 16-- 1.8d g m

22 0220 0.Td sc m

3 5

14 6

4 4

26 1234 1,3d sc m 9 5

Mar.

05 08-- 1.6d g ms 14 6

Apr.

06 0400

I0 08--

3 d g ms 12 6

1.4d g m 12 5

Event

NO.

0

I0

11

19

2O



200MCDATA OTHERRADIODATA
Beg. Dur. Max. Peak Freq. Beg. Dur. Max. Peak

Freq. Type (UT) (Min.) (UT) Flux Obs.
Range (mc) (mc) Type (UT) (Min.) (UT) Flux Obs.

75-

25

580-

170

300-

25

120-

24

90-

20

41-

19

240-

16

41-

22

150-

12

3000-

180

41-

23

240-

50

41-

22

240-

50

41-

19

f 1800 I00 1817.3 310 Sea

c 2002.7 3.5 2004.2 170 Hir

c 2008 3 2009 50 Sea

c 1535 70 1625 115 Osl

c 1551 2 1552.5 130 _ea

C 1603 32 1624 140 N

C 1412.3 8 1413.6 2100 N

c 1918 10 1918.5 270 Sea

c 1531.9 3 1533.7 800 N

S 1517 1 > I000 N

c 1640 2 160 N

108 C 2001.5 6.7 2006 > 300 NBS

18 2000 3 Bo

18 2008 5 Bo

9100 I s 16131438 3715 1502 1552_ N

600 _: 1545 15 2111602 35 25 UC

545 c 1552 40 18 N

9400 c÷ 1412 23 1413.2 614 HHI

1500 c 1412 _9 1412.5 150 HHI

545 (: 1412.8 3.2 1413.8 25)1416.2 0.3 60 N

Ill C 1412.3 1412.5 8000 AOP

108 C+ 1412.3 50.7 > 300 NBS

23 F 1412.4 26.2 1412.6 _i0000 AOP

108 C+ 1918.5 18 1922.5 _ 300 NBS

18 1919 36 Bo

9400 c 1531.7 2.6 1532.5 HHI

9100 s 1531.9 1.2 1532.3 62 N

1500 s 1531.5 4.2 1532.4 84 HHI

108 C 1531.5 I0 1535 _300 NBS

18 c 1531 4 McM

808 c 1517 3 1518 50 Pra

536 c 1518.5 3.5 1517.5 19 Pra

108 + s 1516 3.5 1510.b _300 NBS

18 c 1517 3 McM

108 s 1641.8 3.5 1643 >300 NBS

18 2009 6 McM

5.VIII-18R



*03

,50.2

;44.5

12

10 CM EVENTS

Dur, Max. Peak

(Min.) (UT) Flux Obs.

2.6 2041

30 2321ot

4 0246.8 70 Nag

47.2 1529

2OO

27.5 1648 7

38

> 60 2100

> 270 1658

10 03t9.8

14o}13 ot

60t

16 Ot

87 Nag

PLAGE DATA

McM Mean Avg.

Plage CMP Long- Avg. Max. No. of Age in

No. Gr. Day itude Lat. Int. Area Flares Rotation Identification

Aug.

6514 13.5 230 N06 3 2000 14 i New

6514

6522 20.5 137" N02 3 1500 10 1 New

Sept.

6548 09.5 233 S 12 3.5 1800 7 1 New

Oct.

6579 14.5 131 S13 3 2800 20 I New

6591 26.5 333 N14 3 3800 11 3 5562

6581 18.5 78 N04 3.5 3800 14 1 New

Mt. Wilson

Type

S _og

5.VIII-19L _,_



POLAR CAP ABSORPTION GEOMAGNETIC STORMS

_)nset Time Rise

_ate Hr. Time Dur. Int. Start No. of Max

(UT) To Peak [Hrs.) (db) Obs. t Hr. Stations 3-Hr
Date (UT) Dur. Type Int. Reporting Kp

Ap_

20 2356 2.5d sc m 12 5

May

06 00-- 0.6d g m 9 5

2? 0414 0.8d sc m 2 4

31 04-- 1,2d g ms 8 5

June

09 01-- 1.6d g m 5 5

27 00-- 1.6d g m 2 4

July

04 18-- l.?d g m 2 5

24 0.7d sc m 5

25 20-- 2.5d g ms 16 6

31 15-- 1.6d g ms 11 6

Aug.

06 00-- 3.5d g m 8 5

L

Event

No.

25

3O

38

39

40

41

42

43

44



Event

No,

47

48

49

51

52

53

54

;%

5t,

57

58

59

bl

62

63

64

67

t;8

70

71

72

73

74

75

7t,

77

7_

Date

1962

,\m.

14

14

19

21

2_

3u

>t'pl.
Ol

06

0'1

II

18

25

29

01

,) ;

1t

14

16

19

1 g

22

23

23

24

06

13

21

30

30

D,,.

04

II

17

F[ ARE DATA

Beg. End Max. No. of

(UT) (UT) (UT) hnp. Position Obs

2033 2118 2045 1- N07 W05 4 3

0244 0322 0247 i N06 W09 3 3

1648 1715 1655 1- N01 E08 4 3

1507 1"130 1531 2

ZU21 ZIIt 2040

514 £25 8 3

x (% : d,! i 2

1642 1745 i704 2 NO'! WTO 2 2

SHORT-WAVE RADIO FADEOUTS

Wide

Beg. Dur. Spread No. of

Type Imp. (UT) (Min.) Index Obs.

SL I 2040 60 5

S 1- 0245 15 4

S 1 1652 18 5

SL i+ 1515 43 5

Sl 1- 2042 18 1

Type



1960-1962 (CONTINUED)

Even

No.

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

DYNAMIC SPECTRUM DATA

Type I

and Cont. Type III Type II Type IV

Time/Int. Time/Int. Time/Int. Time/Int. Obs

I s (weak) in
progress all day

G2035-

2038/2

G2040-

2042/3

G2048-

2050/2

g0236.5-

0237/1

G0239-

0240/1

G0246-

0247.5/2

*2042-

2045/3

*0248-

0255/3

G1651- *1653-

1655/3 1655/3

g1520- *1519-

1521/1 1523;'1-

"1514- W,H

1535/3

* 1517- H,W

1702/3

G2033- "2100- * 2033-

2038/2 2115/1 2128/1-

G1649- *1648.7- H

1653 1650/2

"1650- * 1656- W

1706/3 1813/1-

*0322- S

0329/1



Freq.
Range (mc)

75-

45

150-

60

41-

28

41-

18

580-

180

41-

22

125-

60

41-

13

200 MC DATA OTHER RADIO DATA

Beg. Dur. Max. Peak

Type (UT) (Min.) (UT) Flux Obs.

c 0240 0.8 890_
c 0247.1 6 0249.7 > 1000] Hir

f 1651 1 1651.3 120 sea

S 1510 33 1520 85 N

RF 1645 108 1656 62 Sea

Freq. Beg. Dur, Max. Peak

(mc) Type (UT) (Min.) (UT) Flux Obs.

108 s 2039.5 1.5 2040.3 > 30 NBS

18 c 2047 3 McM

9400 s 0245 3 > 175 Nag

2000 c 0245 5 0246.8 33 Nag

I000 s 0245 5 0247 22 Nag

545 c 0246 1.6 30 N(H)

18 0246 6 HA

600 c 1651 2 14 Ucl

108 s 1653.3 1.5 1654 > 300 NBS

18 c 1649 6 McM

9400 RF 1509.3 65 1527

9100 s 1510 55 1527

2000 C+ 1505 120 1529.5

1500 C+ 1505.3 120 1527

1531

808 C+ 1507 70

550 C+ 1512 120 1545

260 Ct 1505 70 1518

108 C+ 1507 48 1529

12 0320

12 0318.4

18 0317

18 2035 4

9400 s 0317

2000 s 0312

1000 c 0312

183 HHI

26 N

HHI

240_
360] HHI

> 300 Pra

1000 N

20 Pra

> 30 NBS

Bo

56 Nag

57 Nag

62 Nag

5.VIII-19R



POLAR CAP ABSORPTION GEOMAGNETIC STC)RMS

et Time Rise No. of Max.

Hr. Time Dur. In:. Start Hr. Stations 3-Hr.

(UT) To Peak (Hrs.) (db) Obs. t Date (UT) Dur Type Int. Reporting Kp

1730 -,-,, 12 N

Aug.

14 17-- 4.8d g m 10 5

21 22-- 3.3d g m 4 5

30 2336 0.6d sc ms 5 5

Sept.

01 06-- 3.6d g ms 10 6

06 04-- 0.5d g m 2 5

11 19-- 2.5d g ms 16 7

18 21-- 1.6d g m 12 6

25 18-- I d g ms 8 6

29 20-- 0.7d g m 1 5

Oct.

01 01-- 1.8d g m 12 6

07 2026 4.5d sc ms 14 0

14 00-- 1.5d g m 4 5

16 10-- 0.5d g m 2 6

19 08-- 0.7d g m 4 5

22 02-- 1.5d g m 5 5

24 10-- 3.2d g ms 9 5

Nov.

06 02-- 1.5d g m 4 5

15 05-- 2 d g ms 11 6

21 O0-- 2.5d g m 11 5

30 01-- I d g m 8 5

Dec.

04 0334 1 d sc m 13 4

11 00-- 1.2d g m 5 5

17 16-- 4.5d g ms 15 7

26 08-- 0.6d g m 3 5

I Event

: No.
l

47

49

51

52

53

55

56

57

58

59

60

61

53

^.
o,i

56

69

7O

71

72 I

73

75

76

77

78



/

EVellt

No.

8

9

I0

11

12

13

14

15

16

17

18

19

2O

21

22

Beg. End

Date (UT) (UT)

1963

Jan.

12

29

Feb.

O9

I0

15 2020 2035

16

Mar.

O3

07

09

31

Apr.

04

05

14

15

15 151.__! 171____3

16 1640 1710

24

25

26

30

May

01

01 052_____5o83_/5

23 13

24 20 2303 231_____5

FLARE DATA

Max, No. of

{UT) Imp. Position Observattous

2022 1- N08 E 72 1/1

1619 2 SI0 W09 8/4

1651 I- S15 W22 2/2

0608 2 N15 E46 8/2

I- N05 WI9 lj 1

SHORTWAVE RADIO RADEOUTS

Wide

Beg. Dur. Sprea¢

Type Imp. (UT) (Min) Index

*S 3 1615 50 5

G I+ 0312 39

SL 2+ 0530 39 5



10CMEVENTS PLAGEDATA
McM ivlean Avg.Avg.Beg. Dur. Max. Peak PlageCMPLong-Lat.Int. Max.

Type (UT) (Min) (UT) Flux Obs. No. Gr.Day itude Area

3 1615 95 1617 7 Ot

3 1637 33 2 "_

2 1642,5 3 1644 11 ._ Ot2 1649 3 1649.3 22

s 0346 4 0346.6 44

c 0405 45 0418.2 43 _ Nag

*C+ 0526 34 0544 1500

0600 40 55 J Nag

3 2254 29 2258 2 Ot

Feb.

6701 21 225 ° N07 3 1200

Apr.

6766 15 246 ° SII 3.5 2500

6766

May

6790 4,5 348 t NI7 3 5200

6805 19.5 150 N09 3.5 4200

5.VIII-20L



TABLEVIII CHRONOLOGICALCATALOGUE

i NO.
of Age in

Flares Rotation Identification

2 2 667B

I New

5 2 6759

1 New

SPOT DATA

Mt. W, CMp When Mt, W.

Type Gr.Day Lat. H Seen ;=ea No,

Feb.

" _ 21.1 NO7
/

(3) 19 - 23 15699

Apr.

_f_ _._ s_

See Spot Data for Event 15

_lO) i0 - 16 1571_

May

_/_ p..D _.5 _07
_p _ 3.6 N21

(15) Z8 - 8 15716

t4) 3 - 3 718

.¢,jp..s.. 20.2 _08 <2oi13- 2_ 15726



" MAJOR SOLAR EVENTS 1963

DYNAMIC SPECTRUM DATA 200 MC DATA

Event Type I Type IIl Type II Type IV Frequency Beg. Dur. Max. Peak

No. and Cont. Time/Int. Time/Int. Time/Int, Obs. Range (mc) Type (UT) (Min) (UT) Flux
Time Int.

7

8

9

10

II

12

13

14

15

16

23

24

c inprogress G 1641-

all day 1645/2+

G 1648-

1653/2+

g 0346-

0348/1

g 0350-

0350.5/I

g 0403.5-

0409/1

G 0535-

0537/2

G 0548-

0600/1

g 2241-

2242/1

G 2247-

2249/1

G 2303-

2304/2

• 2019- W 41-

2034/2 22

• 2048- 38-

2056/2 25

"2350- H,W 140-

2353/1 27

* 1703- W

1755/1

*2005- * 2030- W

2029/i+ 2118

*0352- S

0415/2

*0536- S

0558/I

* 2313- W

2422/2

41- c

13 C

41-

21

c

e

c

c

41-

22

1643.7 1 1643.9

1649 3 1649.2

190 N

1860 Sea

0351.5 0.5 0351.7

0351 20

720
20 Hir

0533.8 2 0534.9 i000

0536 35 180 Hir

Obs. Freq. Type

94oo{;
1500 {s C+

ooofi
lO8{_
18{i

2000(_
lOOO{;

9400 C+

2000 C+

1500 C+

i000 C+

600 C+

108 E



TABLE VIII

[ux Obs.

I
J

2

:'27 Ot

15 N

32 Ot

16 Ot

14

27 Ot

70

10 Nag

50 Nag

300

25 Ot

3.4

2 Ot

_6 Ot
2

PLAGE DATA SPOT DATA

McM Mean Avg. Mr. W. CMP When Mt, W.

Plage CMP Long- Avg. Max. No. of Age in Type Gr.Dav Lat. H Seen Area No.
No. Gr.Dav itude Lat, Int. Area Flares Rotation Identification

6814 185 163 N03 3.5 1200 15 1 New

6814

6806

6805

6805

June

6827 09 239" S13 3 1200 4 1 New

6832 12 199' N15 3.5 4200 27 2 6803

6847 20.5 87 N08 3 700 2 1 New

Aug.

t;908 4 218 Nll 3.5 1800 7 1 New

fi909 5 205 NI2 3.5 3400 13 4 1;870

690!1

fi909

fi924 18 33 S 12 3 2500 14 1 New

_/-._J._ L6. i N03 (4) 21-24 15728

See Spot Data for Event 25

See Spot Data for Event 24

See Spot Data fi_r Event 24

See Spot Data for Event 24

,Jtllle

9.0 S12 (7) 7 - 9 15732

12,0 NI3 (25) 8 - 16 15733

___ 21.2 N08 23- 26

Aug.

_/_A_ 4.0 Nil 28 28- 9 15745
/]

£ _F d 5.2 Nil 26 30 - I0 15747

_ J_ 5.6 N12 6 31 - 6 748

Si,c Npt_l D,lhl lt_l _::Vt,llt 46

S,,e Sp_,t Data h_t Event 45

2 _ ,_pA_ 18.1 S 13 22 12 - 23 15750

._'-.jd_..



O THER RADIO DATA POLAR CAP ABSORPTION GEOMAGNETIC STORMS

Dur. Max Peak Onset Time Rise Time Dur. Peak Abs Start No. of Max. Event

; (Min) (UT) Flux Obs. Date Hr.(UT) to Peak (Hrs.) (db) Obs. Date Hr(UT) Dur. Type Int. Sta. Rept. 3-Hr Kp, No.

2 1643.8 160'

3.3 1649.3 163 HH!
L5 2.5 1644 >88 )

L8 12 1649.4 88. I HHI

L 5 1 23 •

1 20 Uc

1.5 12,_

1.8 1643.8 >300"_

11 1650 >300] NBS

21_07

i.8 12 0346.6 61"

48 0418 59J Nag
15 0348 24"

21 0410 24j Nag

28 0537.6 1500

40 80) Nag

40 0545 600 Nag

>60 0546 >290 HHI

40 0545 135 Nag
57 555 Uc

>157 2346 >30 NBS

5.VIII-20R

Feb.

10 _30h "/2 N

16 <1200 _:._ N

I
J

F
L

Mar.

09 00-- _8h

Apr.

05 < 1200

15 <1200 30h

_90 N

25 _00-- _8h _30 N

May

Ol _00-- _36h _168 N

Jan.

12 2220 7d

29 18-- 2d

Feb.

09 18-- 5d

g m 13 5 1

g m 15 6 2

g m 13 6 3

Mar.

07 18-- 4.8d g

31 2116 0.6d sc m

Apr.

04 0545 3.5d sc m

14 09-= 1.2d ? m

m II 6 8

1 5 10

12 6 11

2 5 13

30 1523 4d sc m 12

May

13 04-- 0.5d g

6 20

5 23



Event Beg. End

No. Date (UT) (UT)

FLARE DATA

Max. No. ol

(UT) Imp. Position Observations

25 23 1229 1305 1232 1 N05 W65 6/3

26 23 1510 1530 1521 i N04 W70 5/4

1547 1555 1550 i- N05 W70 3/3

27 24 1515 1525 1519 I-

28 25 0129 0135 1

NI0 W70 5/3

29 25 1622 1038 1624 I

30 27

31 27

June

32 06

33 07 2337 0102

NO8 W78 1

NO5 w85 3/2

0012 1 S 12 E 14 2/2

34 .14 0220 0247 0229

0247 0330

1 N10 W32 2

1 NO9 W35 1

i NO7 W68 3/I

1 N07 W8O 1/ 1

1841 NI9 W90 2_ 2

1948 NI4 W90 2i2

35 14

36 18

37 25

38 25

39 26 0252 0346 0305

July

40 04

41 09

42 21

43 30-31

Aug.

44 09 2234 2340 2245

45 II 1627 1900

1935 2005

46 11-12 2357 2406

47 12

48 17 1540 1640

40 18

50 19

51 27

2401 1 NI8 W90 1;1

1+ S12 E09 2,1

SHORTWAVE RADIO FADEOUTS

Wide No.

Beg. Dur. Spread of

Type Imp. (UT) (Min) Index Obs.

S 2 1235 24 5 10

SL 1- 1516 26 1

S 1+ 1544 23 5 10

SL 1+ 1517 13 5 5

S 2 1620 25 5 11

I+ 0223 25 4 3

G 1 0250 17 1

SL I+ 2234 66 4 2

S I+ 1900 40 1

S 2 1609 31 5 6

Type

C+

Beg,

(UT)

1210

1236

1549.5

1515.3

1621.8

2235

2335

0220

0230

0302.5

2234

1944

1957.5

1609

1617

10 CM EVENTS

Dur. Max

(Min) (UT)

35

6 1236.5

5 1515.9

6.2 1622.5

>80

15 2342

10 0226.7

30

15 0304.4

30 2246.3

26

4.5 1946.3

1.5 1958

8 1610.5

30

5.VIII



"CONTINUED

_r

DYNAMIC SPECTRUM DATA 200 MC DATA

Event Type [ Type III Type II Type IV Frequency

NO. and Cont. Time/Int. Time/Int. Time/Int. Obs. Range (mc)
Time Int.

28 c 0127-

0128.5

29

*1254.5- * 1343- W 41-

1304/2 1425/1- 22

G 1521.5- * 1600- W 41-

1524/2 2015/1 22

g 1550-

1551.5/I+

G 1515-

1518/1+

G 0111-

0117/1

g 0127-

0128.5/2

g 0128-

0130/1

G 1621-

1626/3

"1519- H 175-

1527/2 50

"1524- W 41-

1540/i 22

• 0133- S

0135/1

"1623.5- H 150-

1637/2 50

,1631- * 1652- W 41-

1654/3 1712/1- 19

30

31

C 2344- G 2340- *2400-

2354/3 2341.5/I 2415/3

Is (weak)in G 0216.5- *0234.5-
progress 0224/'1 0252.5/1

Cont. G 0245-

0254- 0301/1

0607/1

32

33

*0306 S

0316/'2

• 0222/1 S

35

36

37

38

39

40

41

42

43

44 c < 1844-

2240

c 1610

W 41-

12

45

46

47

48

49

5O

51

* 2237- W 41-

2335/'2 14

G 1905- "1905- * 1905-

1906/2 1914/2 2032

G 1957-

2002/2+

*0000-

0008/I

g 1944- *2057- * 2102-

1945/I- 2102/2 2300/2

G 1609- "1611.5-

1611/3 1616/2

W 41-

18

S

W 41-

19

H,W 240-

Beg. Dur. Max. Peak

Type (UT) (Min.) (UT) Flux Obs.

c 1515 1.2 180 N

c 0130 2 62 Uss

C 1621.8 4 420

R 1622 N

c 2340 20 2347 73 Uss

c 2233 1.5 2243 51 Uss

C 1609.5 5.5 1610 >650

Beg.

Freq. Type (UT)

600 c 1238

108 E 1230

18 c 1251

600 c 1549.5

108 c+ 1549

1600

16 15221549

9400 s 1515.5

550 s 1515

108 s 1515

18 E 1514

2000 c 0129

1000 f 0126

108 C 0126

9400 s 1621.5

1500 C 1613.5

550 S 1621.8

I08 C+ /1621.4

_1626.6

2000 c 2340

1000 c 2340

108 c 2344

C _ f02219400

(0231

2000 C+ S0219

to231
1000 C+ [ 0219

_0231

9400 s 0303

2000 c 0301

9400 C 2239

3750 C 2235

2000 S 2235

i000 s 2235

18 2236

18 1958

9400 C 1609

1500 c 1609

600 s 1609.5

18 1610

-a/E

29 RF 1617 20 1621 14



Obs.

Ot

Nag

Ot

Nag

Nag

Ot

Nag

Nag

55

Ot

35 Ot

TABLE VIII

PLAGE DATA

Mean ,_vg.
McM CMP Avg. No oI Age in
Plage Long- Max.
No. Gr.Day itude Lat. Int. Area Flares Rotation Identification

Sept.

6961 16

6961

10 ° S 07 3 3600 20 2 6930

-6964 20.5 310 ° N14 3.5 4800 87 3 6931

6964

6964

6964

6964

6964

Oct.

7003 26.5 195 N12 3.5 5000 23

7003

2 tit)80

Mt. W.

Type

SPOT DATA

CMP When Mt. W.

Gr.Dav Lat. H Seen Area No.

Sept.

..g_fA. 15.2 so6

See Spot Data for Event 52

7 9 - 15 15766

*_zDy.g zo.1 ,_14 (35) 13- 26 14oo 15768

See Spot Data for Event 55

See Spot Data for Event 55

See Spot Data for Event 55

See Spot L)ata for Event 55

Set, Sp_)t D3ta flu" Event 55

Oct.

, .t "4_ f 26.1 N12 29 20 - 31 15779

¢_ _: /_ ¢/ 26.7 N12 13 20 - 29 7f10

Set' Sp,,t D3ta hq I_:vel,t 68

5.VIII-22L



*THER RADIO DATA POLAR CAP ABSORPTION GEOMAGNETIC STORMS
%

Dur. Max. Peak Onset Time Rise Time Dur. No. of Max. Event

(Min) (UT) Flux Obs. Date Hr.(UT) to Peak (Hrs.) Type Int. Sta. Rept. 3-Hr Kp No.

1.5 17 Uc

90 1308 NBS

4 McM

3.5 23 Uc

2.5 1550 >30 "_
75 1610 < 30 .] NBS

3t4 McM

3 1516 264 HHI

1 20 N

1.8 1515.5 >300 NBS

376 McM

8 0130.1 3 Nag

10 0130.1 10 Nag

8 0130.8 >300 NBS

4 1622.4 175 HHI

18 1622.5 76 HHI

2 15 N

5.2 1623.5 >300

665 2010 >30 ) NBS

15 2345.1 72 Nag

20 2345.2 350 Nag

5 2344.3 30 NBS

10 0226.6 50 _}20 18 Nag

12 0227.6 34

35 6 / Nag

12 0227.6 2_)20 Nag

10 0304.4 ZU Nag

20 0304.4 36 Nag

30 2246.2 140 Nag

35 2246.2 290 Nag

30 2246.3 210 fNag

25 2246.5 21 Nag

24 Ha

Bo

20 1610.2 500 HHI

30 1610.2 137 HHI

5 80 Uc

3 Bo

27 _00--

June

14 -'_12-- _24h

25 <12--

< 24

96

24

Peak Abs Start

(db) Obs. Date Hr.(UT) Dur.

N

27 2027 1.6d

June

06 17-- l.Sd

• N

18 11-- 0.5d

25 02-- 1.5d

N

July

04 18-- 1.6d

21 05-_ 4d

30 03-- 3.5d

Aug.

18 08-- 0,6d

19 15-- 2d

27 15-- 1.5d

m 3 5 31

.n_ 16 7 32

g m 3 5 36

g m 11 6 37

g m 6 6 40

g m 13 5 42

g m 8 5 43

g m 10 6 49

g ms 13 7 50

m 5 5 51

5.VIII-21R



Event

No.

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

FLARE DATA SHORTWAVE RADIO FADEOUTS 10 CM EVENTS

Beg. End Max. No. of

Date (UT) (UT) (UT) Imp. Position Observations

Sept.

08 1951 2006 1956 1- S09 Eg0 1/1

13 0535 0840 1 SI0 E42 4/-

13

14 2112 2205 2123 1 NI2 E72 I/I

2202 2221 2206 I NIl ETI 2/2

15 0015 0219 0042 2 NI5 E75 4/2

16 *0325 0617 0422 3 Nll E 57 4/1

16 1430 1532 1505 2 N12 E 48 6/2

19

20- 2314

21. 2351 2601 2403
2 N10 W09 4/4

21

21

24

26

26

27

Oct.

11

18

16

"0638 0944 0717 3 N13 W78 16/4

1625 1710 1631 1 N12 F90 2,2

2006 2058 2010 1+ NI6 E 90 1 1

Wide No.

Beg. Dur. Spread of

Type Imp (UT) (Min) Index Obs.

G 1+ 1905 65 4 3

*SL 3 0409 71 5 5

Beg. Dur. M_x.

Type (UT( (Min) (UT)

1 1915 I0 1918,5

c 0411 7 0414

3 1855 • 225

IA 2106.5 27.5 2134

9 2134 9

*2 2143 7 2144.5

4 2150 8

6 2229.5 10.5 2235

*S 3+ 0015 180 0

S 2 0325 60

*G 3 1440 125 4

7 *C+ 0015

0145

1 s 0419.5

3 9 1428

"6

90 0049.4

90

1 0419.6

8.5

1436.5 133.5 1543

4 1650 220

*S 3 2351 214 5 I0

*SL 3+ 0709 102 5

S 2 1558 28 5

S 2 2045 15 5

*C+ 2350

C+ 2429

2435

'C+ 2500

2545

9 *C e 0705

0740

0755

9 2

4

9 2

1557

2043.3

23 2400.3

6 2432.7

47

45 2515.2

90

35 0716.2

15 0749.3

10

4.5 1559.2

7.5

5,8 2044.5



CONTINUED
A.

Type I
Event

and Cont.
No.

Time Int.

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

DYNAMIC SPECTRUM DATA 200 IvlC DATA OTHER

Type Ill Type II Type IV Frequency

Time hlt. Time, Int. Time/Int. Obs. Range (mc)

c 1922- g 1922,1 "1938- W 41-

1938 2 2025/1- 17

I 2100-

s 2140/2

c 2007-

2353/3

I (weak)

s all day

I (weak)

s all day

I 1400-

s 1540/2

c 1510

Cont. in

progress all

day

H 200-

50

W 41-

22

g 0024- *0027- W 41-

0025/1. 0049/2 12

G 1510- H 200-

1512/3 16

G 2321- "2400- S,H

2323/3 2426/2

*2403- * 2410- W 41-

2415/3 >2455/3 15

G 1558- '1600- H 250-

1600/3 1613/3 50

* 1613- W 41-

1733_1 15

G 2043- *2046- H,W 200-

2047/3 2100/3 18

"2120- W 41-

2128/I- 19

Beg. Dur. Max. Peak

Type (UT) (Min) (UT) Flux

e 0423 1.2 0423.4 190 Hir

c 0025 80 (20)

c 0025.7 4 0025,9 440 _ Hit

c 0033.5 7 0035 800J

C+ 2350 170 10000 Hir

C+ 0705 40 0710 260 N

C 1557.4 2 1100 N

Obs.

C 2045 16 >250 N(P)

f.f l//- - e.

Beg.

Freq Type (UT)

108 RF 2110

9400 C+ 0015

0145

2000 C+ 0017

0207

1000 C+ 0022

109 C+ 0027

0031

9400 s 0419

2000 s 0419.5

9400 C+ 1441

9100 C+ 1438

RB 1510.1

1500 C+ 1440

600 C 1423

550 C+ 1435

108 C+ 1434

23 c 1510

18 1511

9500 C+ 2356.5

2506.5

2000 C+ 2350

2405

2500

2555

1000 C+ 2351

2404

2500

2556

18 2348

9500 C+ 0710

9400 C+ 0705

0735

2000 C+ 0705

0732

1000 C+ 0700

0732

600 s 0701.5

C+ 0713.5

550 C+ 0705

Ill c

23 C

550 s 1558.4

108 C 1557

18 1558

550 s 2045

108 C 2043

18 2044

18 1930



rABLE VIII
\

PLAGE DATA SPOT DATA

MeM Mean Avg. No. Mt.W. CMP When Mt.W.

Plage CMP Long- Avg. Max. of Age in Type Lat. H Seen Area No.
No. Gr.Day itude Lat. hR. Area Flares Rotation Identification Gr.Day

7003

7003

7003

See Spot Data for Event 68

See Spot Data for Event 68

See Spot Data for Event 68

'ONTINUED

i
:O DATA

)ur. Max. Peak

Min) (UT) Flux

8 140 N

>80

80

>80

36

'>30

2.9

2.3

I 14.1

I
70

40

10O

.40

,40

18

92.5

1348.8 420 HHI

1348.5 HHI

1349 126 HHI

54 Uc

1416 (7o)_
1357.8 25000 J AoP

1352.9 2000 _

1403.3 fO00 J AoP

0156.5 456 Tk

145)
0156.5 Nag

50

0156.5 580 Nag

0155.5 _55_

0223.7 125)

> 2300 HIR

GEOMAGNETIC STORMS

Start

Date Hr.(UT) Dur.

VIII-23L

POLAR CAP ABSORPTION

Obs

No of Max.

Type lnt, Sta. Rpt. 3-Hr. Kp

24 00-- 1.3d g ms 17 7

29 1359 Id sc ms 18 8

Nov.

07 04-- 4.4d g m 15 6

17 0902 0.5d sc m 12 5

24 04-- 1.5d g m 5 5

30 10-- O.4d g m 2 6

Dec.

02 2116 4.6d sc m 14 6

19 1429 1.2d sc m 1 5

29 1035 0.5d g m 2 4

@

Event

No.

72

74

75

76

77

76

79

80

81

MuC l lt,_ -(,',



I
Even]

No.

70

71

72

73

74

75

76

77

78

79

80

81

FLARE DATA SHOHTWAVE P, AD10 F_DEOUTS 10 CM EVENTS

Beg. End Max. No, of

Date (UT) (UT) (UT) Imp. Position Observations

19 1650 1725 1657 2 Nll E 90 1/1

22 1321 1610 1350 2 NIl E 50 13/5

24

28

29

Nov.

07

17

24

3O

Dec.

02

19

29

• 0135 0335 0158 3

Wide No.

Beg. Dur. Spread of

Type Imp. (UT) (Min) Index Obs.

N12 W24 3

S 2+ 1651 39 5 9

JSL 3 1338 118 5 9

*SL 3 0140 140 5 7

Beg. Dur. Max. Peak

Type (UT) (Min) (UT) Flux

2 1649.3 11.8 1653 48

3 1333 165 1436 16

6 1333 45 > 95

1 1431.5 2.5 1432.5 2

6 1455 2 1456.5 2.5

C 0139 50 0156.3 465

Event

No.

72

73

74

75

76

77

78

79

80

81

DYNAMIC SPECTRUM 200 MC DATA

Type I Type II Type IV Frequency Beg. Dur. Max. Peak
and Cont. Type IlI
Time/Int. Time/Int. Time/Int. Time/Int. Obs, Range (mc) Type (UT) (Mln.) (UT) Flux Obs.

g 1652-

1653/2

g 1656-

1657/2

g 1701-

1703/1

I s {weak) in
progress

all day g 1351-

1354/1

* 1702- W 41-

1837/1 15

"1356- H 175-

1404/3 50

"1356- * 1418- W 41-

1418/3 1600/2 20

RF 1348 50 40 N

C 0142.2 I00 Hir

OTHER RA]

Beg.

Freq. Type (UT)

550 c 1653

9400 C 1333

2000 C 1333

1500 C 1333

600 c 1344

111 (_F 13501356.4

23 c+ 1352.5

1400.6

9500 C 0143

9400 C+ ( 0140

2000 C+ _[0220

1000 C+ f0222

500 C 0141



tADIO DATA

tJUl'. Max. Peak

(Min) (UT) Flux Obj.

4 McM

>30 NBS

%
90 0047.5 17000 |

NagJ100 135

2500 )
110 0054.4 Nag

80 40

120 0154.3 13800 Nag

3 0027 >300)

25 0035 > 300) NBS

4 0419.6 II0 Nag

1 0419,6 55 Nag

,140 1510.4 520"
HHI

1542.4 460

Ii0 1510.1 770"
N

120 1456 >I000_

1508 • I000) HHI

120 550 Uc

90 1507 320 N

70 1450 >30 NBS

2.3 1510,3 I0000 AoP

3 McM

• 900 1

14.5

39 2516 2800 Tk

15 2358.4 1200 1

55 2430.4 880 i Nag

55 2517.4 2100 1
70 50.

13 2358.4 485 1

56 2432.4 1350 _ Nag
56 2510.9 3250

20 15
15 HA

22 0714 2901 Tk

30 0714.2 4350]
>15 80J Nag

27 0723 495]
23 0749.4 l15J Nag

32 0714 185_
23 0749.2 47] Nag

II 340}130 415 Uc

]15 0713 260 N

0722 (220) A_op

0716 10000 AoP

2 105 N

21 1605 >300 NBS

3 McM

3 140 N(P)

17 2045 >300 NBS

2 McM

POLAR C:_P ,_BSORPTION

Onset Time Rise Time

Date Hr.(UT) To Peak

Dur. Peak Abs.

(Hrs.) (db)

Sept,

21 0000 15 (3.1)

26 0730 8

Obs.

89 (4.5) B

GEOMAGNETIC STORMS

Start No. of Max.

Date Hr.(UT) Dur. Type Int. sta, Rept. 3-Hr Kp

Sept.

13 19-- 4.2d g ms 19 7

19 0543 0.9d sc m 5 5

21 1413 2.4d s("

24 18-- 2,5d

s 19 9

ms 14 7

27 1942 2.5d sc ms 15 6

Oct

1 I 06- - 5.5d g ms 9 6

5.VIII-22R @

Event

No.

54

59

62

63

66


