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CLTALOGUE OF SOLAR ACTIVITY FOR THE YEAR 1960-1963

INTREODUCTION

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. Catalogue of Major Solar Flares and Related Terrestrial Effects
IT1. Catalogue of Important Sunspot Groups
III. Catalogue of Important Plage Regions
IV. Catalogue of Outstanding Solar Radio Emissions
V. Catalogue of Geomagnetic Storms
VI, Catalogue of Important Solar-Terrestrial Effects
VII. Catalogue of Balloon Flights
VIII. 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 unusual: 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. 1511k 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.

Each 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
Mt. 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has generously supplied unpublished data on Forbush Decreases determinrec
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by the Chalk River Nuclear Laboratory, Atomic Energy of Canada, Limited.
Maximum area of large sunspots for the period 1960-1963 were obtained
through the courtesy of the Astronomer Royal, Greenwich Observatory.

Many of the authors listed in the reference table have generously sup-
plied reprints of their papers and in some cases have made unpublished
data available, Other scientists throughout the world have made valuable
contributions through discussions and helpful suggestions during the
period when many of the data were being obtained and the idea of a solar
activity catalogue was generated.

1. Major Solar Flares 1960-1963

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 f{lare 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 importance 2+ or greater.

Table 5.1 summarizes the flare activity data for the four year
period.

Catalogue Major

Major Flares Flares Imp. 2+ All Flares
Year This Catalogue In McMath List Importance 2> 1
1960 50 32 2169
1961 20 14 1129
1962 6 h 667
1963 3 3% L7oxx

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

*¥% This total includes 109 flares with importance 1- and 13
flares where an importance could not be assigned.

TABLE 5.1
Summary of Flare Activity 1060-1963




2.

Sunspots 1960-1963

The Mt. Wilson Solar Observatory assigned numbers to approximately
This catalogue contains

All spots irrespective of size or magnetic classification associ-

This includes:

1156 sunspot groups during the four year period.
G5 spct groups.

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

o1 numbers.,

#31 magnetically complex spot groups (Y and SY classification)

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

A1l spots with a maximum corrected area greater than 500 millionths

of the visible solar hemisphere in the Greenwich data.

The maximum 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 1is

Distribution of Sunspots by Categories
for the Years 1960-1963

\A
.
w

given in Table 5.2.
All Spots Spots with Major Flares
L Spots IM Spots M Spots Small Total
L IM M Number Spots Spots
Spot|Flares| Spot |Flares|Spot| Flares| Spot |Flares
!
1960 |19 14 7 5 5 7 17 {5 |11 |12 |16 |su3
I
1961 |11 5 0 1 3 3 10 |o 0 (N A T
1962 | 8 L4 3 2 3 1 1 1 1 1 139
1963 | 6 2 0 0 0 1 3 10 o ~ol 1
Total |l 25 10 8 | 11 |12 31 |6 |12 oo | P
TABLE 5.2




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 pleges with an average maximum area equal to or greater than
10,000 millionths of the solar hemisphere (denoted by L in Table III).

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 passege (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 res<oa which crossed the
sol: disk between November 5 and 20 was the source o' 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.

L, Important Radio Emissions from the Sun Durins 1960-1963

We have limited this portion o 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 9400 Mc/s.

5. Geomagnetic Storms During 1960-1063

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 uk).

€. Solar-Terrestrial Effects During 1960-1963

This portion of the catalogue is limited to short wave radic facde-
outs (SWF) selected geomagnetic storms, solar flare effects (SFE), polar-
cap absorptions, and Forbush decreases.

5.)'#




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.

6.3 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, Atamic 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.

T Catalogue 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.

5.5



8. Chronological Catalogue of Major Solar Events During 1960-1962

This table summarized 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.

5.6
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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).

Solar Event Serial Number. Data were not available in

Beginning 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

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

the TAU Bulletin. If the end of the flare was observed,

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 column
has been taken from the McMath-Hulbert working list of
flares. 1In 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 cbservers

Column 1 Major Flare Serial Number.
Column 2
time for inclusion in this catalogue.
Column 3  Greenwich Date of the Flare.
Column 4
by underlining the start time.
Column 5
the end time is underlined.
Column 6
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 TAU Bulletin. A reported value is excluded in
deriving the mean if the value deviates by a larze amouit
from. the other reported positions,



Column 8

Plage Number. This is the serial number of the McMath

Column 9

plage in which the flare occurred.

Solar Rotation Number.

Column 10

Active Region. This is the serial number assigned to

Column 11

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.

Mt. Wilson Serial Number of Sunspot Group Where the

Column 12

Flare Occurred. Occasionally a flare occurs between
two groups and two spot numbers are recorded.

Greenwich Serial Number of the Spot Group. Not available

Column 13

at this time.

Flare Importance. This is the maximum importance re-

Column 14

ported for the flare in the IAU @Quarterly Bulletin.

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

Column 15

vatories reporting the flare in the IAU Bulletin and the
number that reported it with the maximum importance.
Occasionally an observer reports the same 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 column.

This column gives the importance assigned to the flare in
the McMath-Hulbert Observatory working list of flares
(reference 9).

FLARE AREA SQUARE DEGREES

Reported areas of flares, in square degrees, fregquently 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 ociher
factors. In order to give the tabulation of this parameter as rmuch valuc
as possible, we have given:

5.1-11




Column 16

The range of areas reported in the JAU Quarterly Bulletin:

Column 17

Number of Observatories Reporting an Area.

Column 18

The Arithmetic Mean of the Reported Values.

RELATED FLARE ACTIVITY

Column 19

Other Flares. This column lists the number of minor

Column 20

Column 21

and major flares associated with the active region during
disk passage (plage, sunspot, or IAU active region)
before and after the major flare.

This column gives the heliographbic 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.

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

Column 22

fadeouts associated with major flares are lis ted with

the following notation: Beginning/Duration in minutes/
importance. Coamplete 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.

Solar Radio Emissions at 10 cm. Peak flux reported at

Column 23

Column 24

approximately 10 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, Catalogue nf
Solar Radio Emissions. -

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

Emissions at Other Wave Lengths. The notation cm. in

Column 25

this column indicates that emissions are reported {and
given in Table IV at one or more frequencies grenter

than 600 Mc/s (except approximately 3000 Me/s). Similarlv,
the notation m. indicates that emissions are reported at
frequencies less than 600 Mc/s (except 20" Mc/s) and de-
tailed data are given in Table IV.

Dynamic Spectral Emissions. The notation II or iV :n

this column indicates that emissions of Type II {slow
drift), or broad band continuum, Type IV, are repor:ed
by either the Sweep Frequency Observatory at Sydney,
Australia, or the Harvard College kadio Cbservatcry at
Fort Davis, Texas.,

5.1-1i1



SOLAR TERRESTRIAL EFFECTS

Colunn 25

Polar-Cap Absorption. Polar-cap absorptions reported

Column 26

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.

Geomagnetic 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 Catalogue of Solar
Terrestrial Effects, Table VI.

S.I-iv




TABLE | CATALOGUE OF MAJOR SOLAR FLARES DURING 1960-

!

MAJOR FL.ARE ] - 7.\‘91..—\R REGION I FLARE IMPORTANCE F!
N s e oo No. No.
Se:::fl E‘;e;t g,;,y [Eveg E;]d_ MLa; Position _1\?}:1%\ Rotation S“?“““ M";ﬂgﬂoégz}mch AU Rept./;/lf;x, MeM Ral
1960
Jan,
1 07 1504 1555 1528 N08 W78 3512 1422 24 14641 3 3/1 2 ‘
2 1t 2040 2335 2126 N22 EO3 5527 1422 47 14660 3 2,2 3 2!
3 15 1336 1455 - S20 w68 5525 1422 435 14657 3 4,1 2 7
Feb,
4 03 0815 0303 0820 sS4 w36 5551 1423 32-33 14701 2+ 6, 2 2 5
5 22 1352 1520 1300 NO8  E4l 5581 1424 14 1471;2 3 4,1 3 9
6 26 0700 0955 G713 821  Wi6 5580 1424 12 14731 3 8,2 2+ 5
7 29 1522 1635 1546 N22 E04 5586 1424 21 14738 2 4/1 1 4
Mar.
8 02 1015 1156 1107 N22 W20 5586 1424 21 14738 3 4,1 2 2
9 27 0634 0923 0740 N20 w5l 5607 1425 14 14764 3 8/1 2 3.
10 29 0604 1220 0710 Ni3 E30 5615 1425 29 14778 3 10/1 2+ 4.
11 30 1455 2030 1540 NiZ2 EI3 5615 1425 29 14778 3+ 8/1 2 2.
Apr.
12 01 0843 1355 085¢ N2 wii 615 1425 29 14778 3 10/4 3 5-
13 05 0215 0330 0245 N12 w62 5613 1425 29 14778 3 4,1 2 13-
14 12 0131 0142 0140 N15 E22 5628 1426 11 14796 3 1,1 * -
15 28 0130 0145 0137 S05 E34 5645 1426 44 14815 3 11 3 -
16 29 0107 0908 0210 N14 w2l 5642 1426 38-40 14814 3 14,2 2+ 3-
0359
0554
May
17 04 1000 1105 - N13 w90 5642 1426 38-40 14814 3 3/1 3 -
18 06 1404 2020 1448 S09  EO07 5653 1426 55 14823 3+ 10,1 3+ 5-
19 29 0704 1021 0734 Sil E52 5637 1427 11 14831 3- 71 3 11-
20 13 0519 0735 0532 N29 W67 5654 1427 01 14825 3+ 6/1 3 5-
21 26 0818 1107 0928 N14 w15 5669 1427 39-40 14849 2y 13,4 2+ 3-
June
22 01 0824 1600 0900 N29 E46 5680 1428 02 14867 3+ 18,10 3+ 7-1
23 08 0732 0855 0746 N32 W37 5693 1428 02 14867 2+ 9/4 2+ 6-
24 25 131 1530 1215 N21 FO6 5712 1428 39 14908 3 8,4 3 8-
25 25 2039 2140 2046 NI9 w4 5713 1428 39 14908 3 4,1 2+ 7-
26 26 0428 0525 0436 N20 w08 5713 1428 39 14908 3 2,2 3 29
|
27 26 1326 1525 1403 N19 w13 5713 1428 39 14908 2 5,2 2+ 3-]
28 26 2358 2457 2415 508 E34 5719 1428 42-44 14915 3 2/2 3 16 ‘
29 27 2140 2345 2156 Mzl w27 5713 1428 39 14908 3 4,2 3 7-4
Aug, ‘
30 11 1916 2055 1929 N22 E26 5794 1430 13 14981 3+ 31 2+ 8—!
31 14 ﬂ 0655 0525 N22 woh 5794 1430 13 14981 3 8,2 2: 1(5-i
32 26 [)Gi M 08352 NIT way 5802 1430 23 14989 3 5.1 1 J
33 26 1132 1400 - NS W30 - 1430 23 14989 3 1.1 M 4{
34 30 0918 1100 4934 N18  EIlt 5822 1431 14 15008 3 71 2 2-:
Sept. :
35 02 0525 0906 0725 N8 w23 5822 1431 14 15008 3 82 2+ b=
36 02 2506 2307 NO2Z O Wil 5822 1431 i1 15008 3 31 2 4
37 03 0037 01094 0108 NiB o KB 838 1431 22 14014 3 21 2
38 25 0759 032 0804 N2TOELO S8t 1432 10 15050 3 21 1 3
Get, ‘
(i} 14 2033 2058 521 RO S 1433 02 11087 3 31 2. 5
40 29 1921 1331 1030 N22 12 (RIS 1433 jul 15009 3 42 3 3
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1963 WITH ASSOCIATED PHENOMENA AND SELECTED EFFECTS

LARE AREA SQ.-DEG, RELATED FLARE ACTIVITY S.W.F. - R‘-\DI_() EMISSION _ . _ Eer\R gAP ABS. L}EOM:}G!\'ETIC S;T(_)I(MS
No. Minor, Major 1st Flare Peuk Flux Other Dyvnamic Gr. i’g./r\bb‘- Gr. Beg. Tvpe Ini. Max.
ige Rept. Mean Before After Pos;/Imp Beg., Dur.. Imp 10 Cmi. 1.5m  Wave Lengths & IV Day/ UT /db Day UT Kp
S S —
I 1 6 17.0 3,0 w37 1 1505, 30 1 1960
Jan,
' 1 22 2,0 3/0 E21/1 2100/24, 2- 220 m I w 13,1859, sc, ms. 6+
20 3 13 7.0 0/0 E45/1 1340, 45, 1+ 450 cm.m (iv) 18. 0645, sc.g ms, 6-
12 5 8 21,0 11,0 E43,1 0825,17,2 > 450 cm
-17 3 12 2/0 6,0 ES6/1 1358, 42, 3- 340 280 cm.m I
-25 6 16 8,0 2,0 E63,2 om
12 3 7 2,0 1 E08/1 11
|
12 3 8 5,1 4.0 E08 1
|
1-26 6 9 2/0 7/0 Wa6,1+ 0638,19,1- 1960
Mar. Mar,
24 9 10 5,0 69,3 E45,1 0652, 121, & 38000 cnmm (v} 29,0800 2.6 31 1036, sc.g 5. 9-
15 7 6 16,1 58,2 E45,1 1520 160, 2 1750 6000 enim nm i
Apr. Apr.
20 7 12 30,2 44,1 E45.1 0850, 57, 3 >1000 4500 cm {Iv) 01. 1000, 3.6 02, 2313, 5¢ ms, 7+
25 3 16 57,3 17/0 E45;1 300 m v 05, 0700, 3.1 07 1511 sc.m 5+
- - 13,0 13/0 E68/2+
- - 2,0 1,0 E79/1 0120. 100, 3+ cm,m Iom Iv 28,0230, 2.5 27 2020:sc. ms; 70
59 11 15 11,0 15/1 ES0, 1+ 0205, 110, 2+ 220 em,m m o 29, 0500, 11.2 30,0132, sc: 5. 90
30,1213, s¢/5, 90
May May
- - 26,1 00 ES57:2 1015, 35,3 2650 cnm 14%] 04,1032 3.4 06,1650, sc.g, ms/ 7+
}2 5 9 12,0 1.0 ES0, 1 1427.151. 3 cm.am m o 06 1800 8.7 08.0421 sc s, 8+
9 6 18 3,0 3.0 EQ0.1 0700, 98 2 cm,m 11. 0435 s¢ ms, 7-
b3 5 22 27,0 6/0 E65,1 0512, 221, 3+ 480 cnm I 1w 13,0730 3.6 16,1350. sc.g/ms, 6+
o 11 10 19. 0 10:0 E48.1 0914 46 2 >1350 1100 cm av) 28 2029 sc s, 8-
. June
0 13 34 4,0 33/1 E90/1 0837,75/3 ' 3100 3100 cm.m (IV) 04,0248, sc.g/ms/6+
5 5 12 14,0 23,0 ES0.1 0740.52, 2- cm
23 6 16 10,0 31.4 E90,1 1203672 425 3000 cm,m v 270145 sec, ms; 7-
2 8 12,1 29.3 E90-1 2040. 30, 2- 700 >1250 m I 1v 27 0145 sc. ms, 7-
1 29 12,2 29,2 ESC 1 0432 56:1 250 cm.m
1 4 7 15,3 26.1 E90. 1 1402, 67, 2- 200 cm.m
1 16 1.0 10 F60 1- 2403 67 2- 13 > 240 en i w
3 2 8 19,4 220 E90 1 T 2140 138 2, 140 >250 cmLm v
to 3 9 15. 0 211 ¥90 1+ 1925 65, 2 1100 > 950 m 1
Aug.
32 6 31 21 1 16 0 ES0 1. 0515, 45 3 >2000 em 16,1409 sc 5. 8-
- 14 0 i1 £80,1 16 240 enLm
- - 141 10 E80,1
15 7 ) 70 27 2 K621 0843, 65 2 ¢nem
6 7 1t 161 w1 E62 1 0540 66 2
0707 83 1 cm 1
0 2 7 12 15 0 E62,1 2300, 50 2 + 330 cm
Sept. Sept.
- 00 v 0 E88.3 0045 126 3¢ eny v 03 0500 2.7 04, 0230 sc¢ s, 80
Y 2 i1 90 20 E87 1
i 5 0.0 10 £ 56,3
2 4 B 17 0 30 290 2 1029 80 3 1000 2100 cmam

B0,




TABLE | 1960-1

MAJOR FLARE SOLAR REGION FLARE IMPORTANCE FLARE A
Serial Event Gr. Beg. End Max. Plage Region Sunspot No. No. {No.
No. No. Day UT uT uT Position No. Rotation  No. Mt.Wilson Greenwich | IAU Rept{ Max. McM | Range
Nov.
41 05 1157 1327 1217 N13 E24 5921 1433 3 15110 3 2/1 2 9-15
42 06 1752 2030 1841 N13 EO7 5921 1433 31 15110 3 1/1 3 13
43 10 1009 1400 1023 N28 E29 5925 1433 39 15114 3+ 9/1 3 11-23
14 12 1315 1922 1330 N27 W04 5925 1433 39 15114 3+ 8/5 3+ 12-33
45 15 0207 0427 0221 N26 w08 5925 1433 39 15114 3+ 2/1 3 8-15
46 17 2126 2228 2151 N23 W80 5925 1433 36 15114 3 2/1 1 =
47 20 1955 2032 2020 N25 w90 5925 1433 39 15114 3 2/1 1 .
48 20 2114 2258 2135 N28 W90 5925 1433 39 15114 3 4/1 2 -
Dec. .
49 05 1825 2350 1838 N26 E74 5959 1434 38 15151 3+ 4/3 3+ 2-18
50 30 0344 0415 0348 N15 E22 5983 1435 23 15179 3 2/1 1 1
1961
Mar.
51 26 1009 1150 1035 s15 E74 6069 1439 02 15269 3 16/6 3 3-22
Apr.
52 13 0556 0620 - N20 W90 6077 - - 152682 3 2/1 2 25
53 26 1646 1945 1710 S11  ES54 6098 1440 05 15280 3 2/1 3 9-11
May
54 04 2145 2340 2213 Sl W56 6098 1440 05-06 15280 3 4/2 3 8-12
55 09 1438 1805 1551 NO9 EI2 6104 1440 10 No spot 3 6/1 2 4-10
June
56 11 1502 1620 1521 NOZ W49 6135 1441 18 15314 2+ 5/2 2+ 4-10
July
57 11 1615 2040 1659 507 E31 6171 1442 32 15353 3 4/2 3 9-16
1710
58 12 0950 1300 1025 507 E22 6171 1442 32 15353 3+ 19/4 3 4-50
59 15 1433 1929 1558 N13 E15 6172 1442 36 15355 3+ 8/1 3 8-25
60 17 0710 0926 0736 507 w45 6171 1442 32 15353 3 /2 2 7-29
61 18 0920 1250 1005 507 W59 6171 1442 32 15353 3¢ 19/8 3+ 7-80
62 20 1633 1735 1653 S05 W90 6171 1442 32 15353 3+ 3/1 3 -
63 20 1828 1942 1847 S07 W90 6171 1442 32 15353 3+ 5/1 3 -
64 21 1714 1800 1718 S03 W90 6171 1442 32 15353 3 3/1 2 -
65 24 0403 0620 0504 N12 El§ 6178 1443 12 15363 3+ 8/1 2+ 2-29
66 24 1722 2220 1822 NO8 EO09 6178 1443 12 15363 3 6/1 2+ 4-14
67 28 1512 1938 1730 NO9 W44 6178 1443 12 15363 3 3/1 2 4-12
Sept.
68 16 1057 1258 1110 N18 E77 6227 1445 11 15425 3+ 8/1 2+ -
69 28 2202 2530 2223 N13 E29 6235 1445 16 15435 3 3/2 3 10-22
Dec.
70 23 1856 2350 2002 507 E43 6301 1448 14-15 15488 3 2/1 1 4-13
1962
Mar.
1 13 1444 1640 1446 N1O E66 6366 1451 16 15528 2- 5/3 24 5-16
72 22 2220 2310 2241 NO7 E36 6373 1452 06 15532 3 1/1 3 16
Apr.
& 18 1734 2129 1806 NO9  EO5 6393 1453 05-06 15542 3 5/2 3 2-22
15543
74 22 1430 1710 1450 N08 w48 6393 1453 05-06 15542 3 8/1 24 3-20
15543
75 27 1346 1440 1413 NO8 ES58 6403 1453 15 15548 3 5/1 2 3-13
15549
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63 (CONTINUED)
EA 5Q-DEG. RELATED FLARE ACTIVITY S.W.F. RADIO EMISSIONS POLAR CAP ABS. GEOMAGNETIC STORMS
b. Minor/Major 1st Flare Peak Flux Other Dynamic Gr./Beg JAbs . Gr. [Beg./Type { Int./Max.
fept. Mean Before After Pos/Imp. Beg./Dur./Imp. 10 Cm. 1.5m Wave Lengths 11 & IV Day/UT { db Day/UT Kp
2 12 2/0 3/1 E42/1
i 13 2/1 3/0 E42/1 1708/67/1 1
Nov.
7 17 16/0 64/4 E80/1+ 1022/90/2 > 600 27000 cm,m 12/1325/sc¢/s/90
Nov.
7 21 30/1 50/3 E80/1+ 1320/154/3+ 5500 > 2000 cm,m v 12/1400/21.2
2 12 50/2 30/2 E80/1+ 0217/253/3+ > 2700 cm,m on I 15/0430/20 15/1304/sc/s/8+
- - 19/0 2/0 E 90/1
- - 80/3 0/1 E80/1+ 2023/82/3- 400 220 m n w 21/0631/sc,g/ms/60
- - 80/4 0/0 E80/1+
Dec.
3 11 1/0 5/0 E80/1+ 1830/100/3 330 > 1000 m o 1w 07/1804/sc/ms/6-
1 1 14/0 31/0 E90/1 cm
8 13 7/0 18/0 E$0/1 1019/41/3 460 400 cm,m
1 25 1/0 0/0 E35/1
2 10 14/0 13/1 E90/1 1650/113/3 18.3 m
3 10 25/1 2/0 E90/1 2205/40/1+ 95. cm,m
4 6 2/0 0/0 E53/1 9 cm
5 8 16/0 5/0 E38/1 1503/57/2+ 365 > 800 cm,m nm mw
1961
July
3 12 13/0 58/6 E56/1 1648/245/3+ 1500 >900 cm,m u I 13/1113/sc/s/8+
1961
July
*5 15 18/1 53/5 E56/1 1023/97/3 4100 22000 cm,m (Iv) 12/1300/17.0 14/0809/sc,g/s/8+
6 18 1/0 3/0 EB85/1 1512/113/3 111 280 cm,m v 15/1545/3 17/1825/sc/s/8-
4 16 46/2 25/4 E56/1 0731/29/1 103 cm
6 30 56/3 15/3 E56/1 1000/113/3 2400 1000 cm,m vy 18/1130/18.7 20/0248/sc/ms/6-
1158/137/3-
} - /4 0/2 E56/1 1800 4000 cm,m i w
- - 71/5 0/1 E56/1
_ - 7/16 0/0 ES56/1 1702/73/2+
7 16 4/0 20/2 E82/1 0455/85/2+ > 800
9 5/1 19/1 E82/1 1755/95/2+ 16 350 cm
8 14/2 10/0 E82/1
- 1/0 3/0 E90/1 1102/50/2 146 5000 cm,m
Sept.
18 13/0 4/0 E90/1 2218/62/2 >900 cm,m oI 28,/2335/1.8 30/2109/sc/s/9-
9 5/0 5/0 E90/1 13
1 1,0 5/0 E67/1 1448,94/3 470 320 cm,m
16 5/0 23/0 E74/1 35 cm
10 12,0 30/1 E90/1 1752, 108, 3 25 m o w
11 34,1 8/0 E 90/1 1446/134/3 42 cm,m 1
7 0 6/0 E90,1 1413,20,1+ 180 2100 cm,m 118




TABLE 119

MAJOR FLARE SOLAR REGION FLARE IMPORTANCE FLA
Serial Event Gr. Beg. End Max. N Plage Region Sunspot No. No. No.
No. No. Day UT uT uT Position No. Rotation  No. Mt.Wilson Greenwich | 1aU Rept. Max. McM | Range
L
June
76 21 0620 0756 0640 N18 E25 6459 1455 12 15587 3 11/1 3-
1963
Sept.
71 15 2008 2210 2030 N10 E60 6964 1472 02 15768 2+ 3 7.3
2113
8 16 0325 0617 0422 N1i ES§7 6964 1472 02 15768 3 3 9+
79 26 0638 0944 0717 N13 w78 6964 1472 02 15768 3 16 5.1
*These flares were not included in the McMath working list |
see appropritate serial number Table [ A. |
TABLE IA IAU MAJOR FLARES (TABLE 1) 1960-1962, REDUCED TAI
TO IMPORTANCE <2 IN THE MCMATH WORKING LIST TABLE IB OB
Serial McM Beg. Imp. Observatory Reporting McM
No. Serial Date UT Position IAU  McM Max. Imp. Other Imp Reported Serial
1960 i
Jan.
1 40 07 1504 NO8 W78 3 2 Capri S. 2,2 323
3 3 15 1336 520 w68 3 2 Uccle 2,2,2
Feb. 575
4 190 03 0815 S14 W36 2+ 2 Kanzelhohe & Istanbul 2,2,2,2
7 333 29 1522 N22 E0O4 3 1 Capri F, 1,1,1
1040
Mar.
8 340 02 1015 N22 W20 3 2 Capri F. 2,2,1+ i
9 459-1 27 0634  N20 w51 3 2 Bakou 2,2,14,14,14,1,1 1119
11 490-1 30 1455 N12 E13  3- 2 Capri F, 2+,2,2,14,14,1,1
Apr. 1295
13 541 05 0215 N12 wéz 3 2 Nizamiah 2,1+,1+
14 . 12 0130 N15 E22 3 * Honolulu *Not included in McMath working list
1909
Aug.
32 1500 26 0847 N17 w89 3 1 Bakou 2,1,1,1 1957
33 » 26 1132 N15 w90 3 hd Capri F. *Not included in McMath working list
34 1525 30 918 N18 E16 3 2 Capri F. 2,2,2,1,1,1
Sept.
36 1557 02 2223 N20 w31 3 2 Honolulu 2,1
38 1712 25 759 N27 E10 3 1 Wendelstein 1 62
Nov. .
41 1907 05 1157 N13 E24 3 2 Lacarno 2
46 2017 17 2126 N23 w80 3 1 Climax 2
47 2049 20 1955 N25 W90 3 1 Climax 1
48 2052 20 2114 N28 W90 3 2 Climax 2,1,1 -l
Dec. ;
50 2160 30 0344 N15 E22 3 1 Kodaikanal 1
|
1961
Apr. Date
52 248 13 0556 N20 w90 3 2 Nizamiah 1+
1960
May Feb
55 321 09 1438 NO9 E12 3 2 Sac Peak 2.2,2,2-,1 25’ .
July July
60 603 17 0710 507 w45 3 2 Capri 8. & Kharkov 2.2.2.2.1+ 08
64 639 21 1714 503 w90 3 2 Lockheed 2.2 .
67 6701 28 1512 NO9 w44 3 2 Sac Peak 2.1 Il":"-l
i
Dec. —
70 1110 23 1856 S07 E43 3, 1 Sac Peak 1
1962 .
Apr. i
75 275 27 1346 NO8 ES8 3 2 Cuapri F. 22,141
June
76 391 21 0620 N18 E25 3 2 Bucarest 22221.1.11.11

503 ()



60-1963 (CONTINUED)

\RE AREA SQ-DEG. RELATED FLARE ACTIVITY S.W.F. RADIO EMISSIONS POLAR CAP ABS. GEOMAGNETIC STORMS
No. Minor/ Major Ist Flare Peak Flux Other Dynamic Gr. Beg. Abs, Gr. Beg. Type Int. Max.
) Rept. Mean Before After Pos.;Imp. | Beg. Dur. Imp, | 10 Cm. 1.5m Wave Lengths 11 & IV Day UT db Day UT Kp
.24 10 10 5/0 9/0 E90/1 cm
|
F115 - - 25/0 59/1 E90/1 2015,55/2+
154 - - 28/1 56,1 E90/1
Sept.
-Xx - - 83/2 1/0 E90/1 0709/102/3« 26,0730/4.6

BLE IB FLARES REPORTED BY ONLY ONE
IAU IMPORTANCE 2+

'SERVATORY -
|

Max Plage
uT Position No.

Observatory

i Beg. End
L Date UT uT
1960
Feb.

26 2130 2202

Apr.
09 0123

o
=
0o
=

l

June
! 20 0945 1007

July
01 0332 0514

Aug.
02 0033 0050

| Nov,
i 05 2004 2032

11 0305 0428

! 1961
None

i 1962
! Feb.
04 0158 0235

- N1l E14 5584

0123 N15 E68 5627

0955 S15 W65 5695

0404 NO8 E37 5726

0041 N11 w30 5775

2016 N13 E80 5925

0340 N29 E12 5925

0222 N11 wso 6326

Honolulu

Mitaka

Bakou

Alma Ata

Mitaka

Honolulu

Vorochilov

Kodaikanal

ABLE 1C IMPORTANCE 2+ FLARES NOT I.IST‘ED AS MAJOR FLARES
!

Area
| Beg. End Max IAU  lmp 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 NO7 W33 2+ 2 2+ 2 5732 6 1 6
0246 0520 0304 N27 W20 2+ 2 24 2 5925 7-8 2 8
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CATALOGUE OF IMPORTANT
SUNSPOTS DURING 1960 — 1963



TABLE II,

CATALOGUE OF IMPORTANT SUNSPOT GROUPS DURING 1960-1963

This catalogue will list all sunspot groups that, during disk
passage, meet one or more of the following requirements:

(a) A1l 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 Y or BY 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:

Column 1 Catalogue Serial Number,

Column 2 Mt. Wilson Sunspot Number.

Column 3 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 McMath Plage Number.

Column 5 Sunspot Mean Latitude During Disk Passage.

Column 6 Sunspot Mean Longitude During Disk Passace.

Column 7 Time of Central Meridian Passage. These data are given
to the nearest tenth of a day.

Column 8 Spots in the Plage. We have given the Mt. Wilson

numbers for all sunspots in the plage during disk
passage, these are from McMath-Hulbert uvnpublished
data.

SOII‘i



Column 9

Plage Catalogue 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.

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 made available through

Mean Magnetic Class. The value given in reference 30.

Mean Magnetic Strength. The values in units of 100

Column 10

the courtesy of the Astronomer Royal.
Column 11 Greenwich Day of Maximum Area.
Column 12
Column 13

gauss have been taken from reference 30.
Column 18

Disk Passage Data. The five lines in this colwan give

the following data:

Top 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 L2.

Second Line - The left hand number gives the longitude
from the central meridian where the spot was Uirst scenj
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 L2.

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 for
this line are taken from a microfilm of Mt. Wilson
daily work sheets. (Reference 29).

Last Line - This gives the magnetic field strength in
wnits of 100 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.
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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.
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TABLE Il CATALOGUE OF IMPORTA

POSITION DATA MAX. ARI
Serial | Sunspot McM All Spots Plage Serial No. Whole
No. Mt. Wilson Category Plage Lat. Long. CMP in Plage in Table IIT Spot
Jan,
1 14641 1 5512 NO7 02.2 14638 1
14653
14641
2 14657 3,L 5525 S17 121 10.2 14667 2 1150
14657
3 14660 2,L 5527 N19 101 11.7 14660 3 575
14671
4 14694 M 5549 NO9 27.4 14694
5 14698 LM 5550 NO7 235 28.8 14698 4 1050
NO8 227 29.5 14696 750
14697
14704
14705
14700
6 14701 4 M 5551 S15 31.8 14701 H
14702
14714
Feb,
7 14720 L 5566 N22 53 11,7 14719 1050
14720
8 14725 L 5570 N10 12 14.8 14725 1300
9 14731 6 5580 §21 24.9 14731 6
10 14732 5M 5581 NO8 25.8 14732 7
Mar.
i1 14738 1, 5586 N25 01.2 14737 8
8 14743
14738
12 14763 L 5604 N17 257 21.9 14763 525
14766
14761
14768

JZ’/ @ 5.



NT SUNSPOTS DURING 1960-1963
1A SPOT MEAN DATA DISK PASSAGE DATA _
Gr. Mt. Wilson Days Seeun, Zurich Class
Day Mag. Cl. H Magnetic Class, Magnetic Strength Return Sequence
an.
o3t 15) Dec. 29 Jan. 10
/
B (3) () (o) (3) (8) 3 (Bp).2p (30) (a) T
5 £A4L (25) Jan. 04 Jan. 16
E w
E E E E E E E E E E € J -
S ) B ) - B G ENEe - ()
5 ,&x’a,é’ (25) Jan. 05 Jan. 17
- H H H H H H H H H H H H
@p) ap (ap) i3p) ~ (Bp)(ap)iep) (ap) - (xp)(ap) 14600
Lrd 12 Jan. 21 Jan. 29
<
@) - (3p) v - - ¥ ¥ (x)
B L I
Jes L1 4 22 Jan, 22 Feb. 04
- F F F F F F ¥ E E E E E -
S Br - AL B AR S (B - L) - owy)
D /;3 G P S A A LR 14641
({,[ 19 Jan, 24 Feb. 06
ap - - & 1 ()y p) =) - ) g3 ()
oo - 20007 - - - - - e s T 14664
Feb, N
7 £.34 (20} Feb, 05 Feb. 18
- G 6 G G G G G G G G G G -
(@) (3p) 3 () 5 U3 3) () (B BB ()
16 AAL (25) Feb. 08 Feb. 21
7 - H G G G G E F F E E E G -
@) @p) (Bp)ip phise) () (3) (3)¢7) 1’/13,{)/?@‘ (3F) (af)
1L 3pd 21 Feb. 18 Feb. 25
(Be) 3p 2 Bp oap ap e plap) P
U '21 14 22 20 17 - - - - - -
lrd 11 Feb. 19 Feb. 25
wp) o 0 v ) o (3 L
- 10 13 14 11 - - - - - - 14698, 14641
£.3:4 15 Feb. 25 Mar. 05
(n(/p) - ( 7) - - (ﬁ”/')l(-?l),)sf‘;,u)/ff wE
Mur, .
24 ¢ i (20) Mar. 18 Mar. 28
A A B B D D E E E G -
WL P ) -
-1

51~




TABLE 11 1960-196

POSITION DATA MAX. AF
Serial | Sunspot McM All Spots  Plage Serial No. Whole
No. Mt. Wilson Category Plage Lat. CMP in Plage in Table NI Spot
13 14764 9, L 5607 N23 231 23.9 14764 10 550
14776
14 14769 L 5609 S13 195 26.6 14769 575
15 14778 10,L,M 5615 Ni2 130 31.5 14778 11 1650
11
12
13
Apr.
16 14787 M 5619 N18 05.1 14787
14785
17 14796 14,L 5627 N1l 316 13.7 14796 13 750
14804
18 14798 L 5630 s12 280 16.4 14798 900
14797
19 14814 16, L, M, 5642 N10 133 27.5 14818 14 850
17 14814
14819
20 14815 15 5645 506 30.4 14815 15 i
May !
21 14823 18 5653 S08 06.9 14823 16 [
22 14825 20,L,M 5654 N28 353 08.2 14832 17 1800
14825
23 14831 19 5657 S09 13.6 14830 18
14831
24 14840 L 5663 si2 200 19.7 14840 19 1575
14848

57[,,( 2,



} (Continued)

EA SPOT MEAN DATA DISK PASSAGE DATA
Gr. Mt. Wilson Days Seen, Zurich Class
Day Mag. Class H Magnetic Class, Magnetic Strength Return Sequence
1 442 17 Mar. 18 Mar. 29
A D D E E E E E G G G G
@ fp BreRinEpys) (a0 ) S (39 (0

8 ,(/ﬁ/o,z 12 Mar, 22 Apr. 02

A C C D E E E E C C -

PPN B3 D 39 g (P -

o divd 20 Mar, 26 Apr. 07
A J H E E F F F F F F E -

B £ (pr(B8) Bee) B0 v ) oy () T -
[ ¥ T T,

d/gv[ an Apr. 01 Apr. 10

PP Bp (2p) Br BBING) (ap) op (ap)

6 LApl (20) Apr. 08 Apr. 19
A C C D EE E E E E E D
(2p) Bp (89 Sp (BP) Br BT (B0 B (3) (Be)(5p)
lo Z/jf[ (20) Apr. 10 Apr, 22
C E E E E E E E E E D C C
B 2 0 B0 B 0D 5 907
2 Lyd 22 Apr. 21 May 03
- H H H H H H H H H H H J
(x) - D) r (v) - ()@ « &) -
19 - - - 28 - - - . - . 14778 (No. 15)
kpr. j/jﬁj 16 Apr. 24 May 05
@ PR R ap
;y {a p[ 21 Apr. 30 May 12
@ wp G P e )
2 s (25) May 02 May 14
J J H H H D D E E F F F

(7_() - lr4 W) By R pr SBr () () ¥ )
Cu d (15) May 07 May 19
o () & wota) () @ () () @ ()
Lo Lo Lo 14798
32 May 13 May 25

- G G G G G G F F F F F F
xp ( fO (/t_'ﬁf») ﬁ_‘w (,f‘r) i /f.‘r 9?/))(/5/;) 9_7%#)@/1)6/_},())

57~




TABLE 11 1960-196

POSITION DATA MAX. AREA
Serial | Sunspot McM All Spots Plage Serial No, | Whole Gr.
No. Mt. Wilson  Category Plage Lat. Long. cMP in Plage in Table 111 Spot Day
25 14848 L 5663 188 20.6 Same as 24 700 22
. 26 14849 21, L, M 5669 N13 126 25.3 14849 20 750 25
14855
14856
- June
27 14864 L 5679 510 12 02.9 14863 21 825 28
14864
28 14867 22 5680 N2g 14867 22
23 14866
June
29 14869 L 5687 NO8 359 03.9 14869 650 05
30 14901 L 5706 N13 128 21.4 14901 650 26
14897
31 24.M 5712 N2n 25,1 14508 24
25
26
27
29 !
32 14015 28 5719 508 29.9 14911 25
14914
11617
July Yo
33 14916 L 5724 N2a 353 UL.7 14916 875 ]
. 31 14021 L.M 5726 NOK 326 03.6 14921 26 [ w0 03
N 35 14439 L.M 5749 N21 149 17.0 14943 1400 17
14939
36 14967 L.M 5775 NO8 330 30.5 14967 1150 25

5._/2_'3@ T




3 (Continued)

SPOT MEAN DATA

DISK PASSAGE DATA

| M, Wilson
1 Mag. Cl. H

Days Seen. Zurich Class

Return Sequence

Maguetic Class, Mametic Strength

I
|
! 2B8L (15) May 18 May 26
|
1 G G F F F ¥ F -

DY NDpl(5) 1 3 (3) (X

ré 19 May 19 May 31

Py (15)

(// 3 RES
4 1

/ 23

i 27

; 30

<y 26
|
I

¢ty (20)

b L 16

J J J ]

Wiy (0

Muy 27

- H H H

J t H H H H H - -

) ) Gl oy oy ) Y o)
- - - 20 20 - 18 -

May 08

H H H H H H H H H

(dp)dp (aphulp () ap ey pla ) op () elp)
- 15 - 22 - - - - - - - - -

May 29

Bplp (B) A
. 12 .

Juue 01

June 11

June 27

N (o YR
DA ! - 12 - 16 .
Juls 04
} / i : i T, i v
20 ) 235 s - -
June 23 July 08
(’(",\ ' Bratan gy ey f AT <
- 11 19 19 27
June 25 July ¢
I B I3 k )3 I3 I « G H G H
¢ e R ey i LRV N E x vt g
4 /
18 21 30 - —/ - -
Jurie 27 July 04
D I I 13 b 3 I ¥ 13 F b
. A 2 T R P [ I
1z - 2t -
July 10 July 23
i H H H o D D n D D D
W) G S e oy (VNRNFNENY s
- 16 - - - - - - - - - -
July 24 Aug, 05
- H H H H C C C H H H H -

ovrs oy iy o) o ‘7)(0(1')\“/’)
L

14811

14823

14825

[doin, 14611

IELTIRY

14921

773 B




TABLE 11 1960-1

POSITION DATA MAX. ARI
Serial | Sunspot McM All Spots Plage Serial No. Whole
No. Mt. Wilson Category Plage Lat. Long. CMP in Plage in Table ITE Spot
Aug.
37 14981 30,L,M 5794 N22 147 13.3 14980 28 1100
31 14981
38 14983 L 5797 S14 130 14.7 14983 29 900
39 14984 LM 5800 S08 105 16.5 14988 550
14984
40 14985 L 5799 N16 102 16.7 14985 31 1225
41 14989 32 5802 N15 19.3 14997 33
33 14998
14991
42 15008 34,M 5822 N19 31.4 15008 35
35
36
Sept. R
43 15015 37,LM 5838 N19 152 09.3 15015 36 800
15025
15028
15026
15029
44 15043 L.M 5858 s1g 352 213 15053 38 925
15043 |
45 15050 38 5866 N26 26.0 15050 40
46 15087 39 5896 15087 42
15085
Oct.
47 15090 L,M 5901 N20 320 21.1 15090 44 1225
15092
48 15099 40,L 5909 N21 185 31.2 15108 45 700
15099

54 0



963 (Continued)

A SPOT MEAN DATA DISK PASSAGE DATA

R

Gr. Mt. Wilson Days Seen, Zurich Class Return Sequence
Day Mag. Cl. H Magnetic Class, Magnetic Strength

Aug.

07 Lol (20) Aug. 07 Aug. 19

. J 3 J ¢ c c c C B B - -

—EEEEEECEEDDC
() 3rpr (B0 B0 pr POLp PP By) o)

14 L5p. 4 0 Aug. 09 Aug. 20

E E D D

¢c ¢ D E E E E E

3PP P B 0 0T L P

12 A /5 194 (15) Aug. 10 Aug. 22
H H D CCD D DD C C B -

(ap v (pr) B (B02Y @O o pr o)

15 ,5/5/7,4 (20) Aug. 10 Aug. 22

- D

=0

¢ D p p b DD C C B
- D D D E E E C_C C C A
(P57 Bp) B P p 8P BT(PT) 2T O

Ldpl (25) Aug. 12 Aug. 25
@ g Pr A CPEPRRE PR PR @p)
1/57'1 19 Aug. 27 Sept. 06

03 @) (v prBr Br gm){m)/a/: %))
J O & - -

18 20 - -

Sept.

04 PATA 5) Sept. 03 Sept. 15
H H H H H H H H H H H H -
OGO v v oy (DM v (v r (r) )
MR L oo o . - .- 14980

14981

19 LAY L @0 Sept. 15 Sept. 27
. H E E E E E E E E E E -
@ v ) Bp (B0 By EIE Ly By (Br)y37)

Y2 /jl 1% Sept. 19 Oct. 02
G P Y AP P APy
[ S
dad @ Oct. 13 - Oct. 14

@) (O

Oct.

21 Ayl 25 Oct. 14 oct. 27
. 4 H H H H H W H H H H H -
sy B Y Y () Y () v 3 () &) ) ()
MRS A S AR MM

25 L3 p vl (20) Oct. 24 Nov. 06

- p D p D D D D D D D D A
(P @) (D) PP ey 0 PP

st @)




TABLE Il 1960-19¢

L
POSITION DATA

MAX. Al
Serial | Sunspot McM All Spots Plage Serial No. Whole
No. Mt. Wilson  Category  Plage Lat. Long. cMP in Plage in Table III Spot
Nov,
49 15110 41 5921 N12 08.0 15107 46
42 15109
15110
50 15114 43,L,M 5925 N27 28 12.2 15114 47 1775
44
45
46
47
48
51 15121 L 5832 N20 315 17.7 15127 48 1050
15120
15128
15121
Dec.
52 15151 49,M 5959 N26 10.6 15152 50
15160
15151
1961 Jan.
53 15179 50,L,M 5983 N17 88 01.2 15178 51 1475
15179
54 15191 L 5991 N22 22 06.3 15191 850
Mar.,
55 15253 L 6065 NO8 64 26.1 15253 525
15258
15256
56 15259 51 6069 s14 31.8 15261 53
15259
Apr.
57 15268 52 6077 N15 06.1 15268 54
58 15284 L,M 6097 No3 318 30.4 15284 750
59 15280 53,L,M 6098 508 317 30.5 15282 55 750
54 15281
15289
15280
June
60 15314 56 6135 NO2 08.1 15314 58
15318

] -5&




3 (Continued)

EA SPOT MEAN DATA DISK PASSAGE DATA
Gr. Mt. Wilson Days Seen, Zurich Class s ce
Pay Mag. CL H Magnetic Class, Magnetic Strength Return Sequen:
Lop (15) Nov. 01 Nov. 13
@) (Lps - ((xf’) - apap) n (41/2/’ ap lap)- (op)
INov.
4 (ord 31 Nov. 06 Nov. 18
F F F F F F F F F F F F -
(A ) Ay G A Ayo= Sy o 3y 3yl A4y
B L T ¥ AR
13 Eidpd 20 Nov. 11 Nov. 24
E E F F F F F F F F E E E -
) - . f"ﬁ - ’,"ﬂ /Jﬂ ,V._‘f/v) 5;’5/)) w30, ‘Vf',‘r ;‘4’{1) ag 1)
P | B, B
LByl 15) Dec. 04 Dec. 16
(AP Br () 3 (D) o« LU & @) A
- - - - - - - - - - - - - 15114
Pan.
us £ ré 31 Dec. 25 Jan. 07
- D E E F F F F E E E E E -
G ) Yy (D) v 0 I
- - - - - - 31 - - - - - - -
5] . ('_4/)(7 {25) Jan, 02 Jan, 12
D D D E E E D H H H -
VPP A e )
Mnr.
b2 fapl 27 Mar. 20 Apr. 01
H H H H H H H H H H H H -
wp) ap {apyixp) Lapiragilap) lup) e iapd dp -
AR N A A A A 15229, 15206
Lap (15) Mar. 25 Apr. 06
(B 3l i) a0 e apiagl R
1]’/’:‘./ (15) Apr. 04 Apr. 11
(AL 20 - S ) A) e )
=
3 RIS {20) Apr. 27 May 06
A B D E E E E E E -
R A I I AR A S A
pr.
6 I (20) Apr. 24 May 05
- H H H H H H H J J J A
[ I R Y VAR
- 17 14 - - - - - - - - -
/ i (15) June 02 June 12
(R ANET I R (SR ) Y /ﬁ/ ’ -

s @



TABLE Il 1960-19

POSITION DATA MAX
Serial | Sunspot McM All Spots Plage Serial No. Whole
No. Mt. Wilson Category Plage Lat. Long. CMP in Plage in Table III Spot
June
61 15319 L 6140 No2 68 15.5 15320 825
15332
15319
6 15322 L 6144 s07 32 18.2 15321 850
2 53 15322
63 15333 L 6151 N12 12 19.7 15338 1050
15333
64 15341 L 6155 NO7 257 28.4 15341 1250
July
65 15343 L 6164 Ni2 150 06.5 15343 500
66 15353 $7,L,M 6171 506 48 14.2 15353 62 . 1400
58 15357
60 15356
61
62
63
64
67 15355 59 6172 Ni2 16.5 15355 63
15366
68 15363 65,L 6178 NO7 262 25.2 15363 64 725
66
67
Aug.
69 15405 L 6206 N18 206 25,7 15408 67 550
15400
15405
15406
Sept.
70 15411 L 6212 N14 16 04.4 15411 68 1350
n 15418 LM 6223 s10 300 14,9 15423 950
15418
2 15420 L 6224 N15 286 15.9 15420 825
15427

S5I-¢ O



63 (Continued)

AREA SPOT MEAN DATA DISK PASSAGE DATA
Gr. Mt. Wilson Days Seen, Zurich Class
Day Mag. Class H Magnetic Class, Magnetic Strength Return Sequence
‘:‘éme l/;f A 28 June 09 June 21
- E E E E E E E H H H H -
P P2 P gy P 0ap priap (P
16 //4/)/ (25) June 11 June 25
- E E E E E E E H H J J J - -
@) 2 0 2p ) Pp PP fr 9P r (AP -
23 dﬂf/ 20 June 19 June 26
A C D E E E E -
5 2 e
- - - 20 - - - -
g;ly &[/,5// 24 June 27 July 04
A C C D E E E -
(8P Bp Zp Lp)p \op) Bp) (5P
214 28 - 23 - - -
07 Lapl 27 June 30 July 12
- H H H H H H H H H H H H
(o(fv) df’ (a’p)/ﬂf (pﬁ);ﬂf)) op (o(p) Ap /5/: ¥ (0(/7)(0(,0)
- 2 - 27 - - 24 - 25 21 24 - -
11 4 pv! 28 July 08 July 20
- H H E E E E E E E E E -
® o pr pr pr (/)v)ﬂr (B v @r);ﬂy);ﬂy)ﬂ)’(i)
2 27 26 26 - 28 - 25 - - ‘- - -
£ Fj 26 July 09 July 22
&) wp ap)(x) B ap) Fp lap) (opXAP)ap)Ep) dp (ap)
220 - - 26 - 22 - - - - - - 15333
20 ¢ 30 29 July 19 July 31
H H H H H H H H H H H H -
B W2 G B (20) Br ey (B p) pXarp) Lsain
Aug,
30 Adpd as) Aug. 24 Sept. 01
B D DD DD D D -
KRB e
31 (2pd 2 Aug. 29 Sept. 10
- DD E F F F F F F E E -
3 Y PP A (PR () 5 (PP
Sept.
10 Sl (25) Sept, 08 Sept. 20
- E E E E E E E G G G G J
COCY) A D ) 8 pr@B @) B )
e
10 ¢ "'/a V4 27 Sept. 09 Sept. 22
. 6 G G G H H G ¢ G G G G -
W) Fp P X B EAGG) - e PP

5.11-6 S:-/Z-




TABLEIl T

POSITION DATA

Serial | Sunspot . McM All Spots Plage Seriul No, W
No. Mt. Wilson  Category  Plage Lat. Long. CMP in Plage in Table 111 S
Sept.
KK} 15425 68 6227 N18 21.9 15425
74 15435 69 6235 N12 30.7 15435 70
Dec.
75 15488 70 6301 S04 26.9 15488 73
1962 Jan.
6 15505 L 6324 N06 7 24.3 15505 1
77 15507 L,M 6326 N10 298 29.6 15507 7%
Feb.
78 15520 LM 6351 S10 298 25.9 15520 1
9 15521 L 6352 Nl1o 293 26.2 15521
Mar.
80 15528 M 6366 Ni1 18.5 15528 7
81 15532 72.L 6373 N10 295 25.5 15532 78 1
15536
Apr.
82 15540 LM 6386 NI1 32 14,3 15540
83 15542 73L 6393 NO8 333 18.8 15542 79
15543 74 15543
15546
May
84 15548 75,L.M 6403 N08 173 01.0 15548
15549 15549

$.r-7



'60-1963 (Continued)

MAX. AREA SPOT MEAN DATA DISK PASSAGE DATA
10le Gr. Mt. Wilson Days Seen, Zurich Class Return Seque
ot Day Mag. Cl. H Magnetic Class, Magnetic Strength quence
1(//71, 19 Sept. 15 Sept. 28
P y/») - Aplaprap)- S p) e ap e apap)
B T 15405
AArA (19) Sept. 26 Oct. 01
7
Al () G (el () Lap)
(3,0 21 Dec. 20 Jan, 01
R =3 2p op sute) Sp - idp) ap slap
Jan, ”
50 22 <. BpL (25) Jan. 18 Jan. 30
D D E E E E E E E E E E -
(3) Ir- - - (e el () zp (K)
25 20 CAvd Jan. 23 Feb. 05
- DD DD E E E E E E H H -
- (3ENIN) e 1[’,:};) (B0 2r8r) Py 3y Gy Sr P -
Feb.
5 25 Byl (25) Feb, 20 Mar, 04
E E E E E E E E - H -
S A VLN A Al
50 22 x L (25) Feb. 20 Mar. 04
H H H H H H H H H H J H -
- - ((a/,‘ - S AR TV Sy o~ I
15507
{ Pyt 11 Mar. 12 Mar. 21
' ) XY Yy - - - - - )
Mar.
50 20 Sra (25) Mar. 19 Apr. 01
E E E E E E E E E E E E - -
S 2R - RNzAA) BF0 W) S B
Apr.
50 14 d 3v i 6 Apr. 08 Apr. 20
- - A - C - C D E E D D D
R ST SR AL P NP S S S/ SR EVE S A
75 14 Eapd 0 Apr. 13 Apr. 25
PR 16
J J J J ! J J J J T J - -
o A o 2o 3p xp0) \d/i)(,v,r)\'.wp\(.v."\uc\ Ive) -
P o o D D D DD C CC C -
P R I AR PRI RIVE IV N OZ VAR -
50 ',‘.' it 5 Apr. 24 May 07
A 14
- H G G G G G G G ¢ H H J -
Y AN L ARV R A A AR T
Ty, / Py A Ay A5 4 a0 .

5.11-7
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TABLEIl 1960-1963

POSITION DATA MAX. AREA
Serial | Sunspot McM All Spots Plage 3erial No. Whole Gt.
No. Mt. Wilson  Category Plage Lat.  Long CMP in Plage in Tabie IIT Spot Day
May
85 15565 L 6427 508 178 27.8 15565 975 23
June
86 15587 76 6459 N16 23.0 15587
15589
87 15590 L 6463 0 94 30.3 15590 625
Aug.
88 15613 M 6514 NO6 13.3 15613
Sept.
89 15622 L 6542 N10 323 02.7 15622 850
90 15629 L 6553 N22 132 17.1 15629 650
Oct.
91 15644 M 6579 s13 14.7 15644
1963
92 15686 L N10 337 1,/16.1 625 1/15
15688 NO8
93 15692 L N10 202 1,26.4 625 1/31
94 15714 L 6766 s12 246 4/15.0 600 4/16
95 15728 L 6805 NO9 148 5/19.7 800 5/15
15726
96 15733 L N12 198 5/12.1 550 6,/10
97 15766 L 509 5 9,16.4 550 9/16
98 15768 77 LM 6964 N13 309 9,/20,6 1400 9/15
78
79
99 15779 L.M 7003 N12 202 10, 26.0 950 10/21
15780

5.11-8




Continued)

SPOT MEAN DATA

DISK PASSAGE DATA

Mt. Wilson

Days Seen, Zurich Class

Return Sequence

Mag. Class H Magnetic Class, Magnetic Strength
L3pl (25) May 21 June 03
- DD DDD DD C H H H H -
W B (2R - - AR epp) -
Z/ﬂ/) oA (15) June 17 June 25
o
Bp Bp (89 Bp (Bp) (Bp) (2 op F
// o d 30 June 24 July 06
D P DDDDDCTCG G G -
Pr e G S e dp i) e e g
A srd (15) Aug. 11 Aug. 19
@) p A ) () BOUBE) (of)
4541 25 Aug. 30 Sept. 09
A B DD D E E E E G -
52 55 PR e
o(nf),z 15 Sept, 11 Sept. 23
B C D D E E E E E C H J -
B Ae (B) B BpBp £p (OSNB P pXap)
£B8rd 17 Oct. 08 Oct. 13
(«p) Ap Ap Ao 3 v (B Aropiaging)
d/f/)[ 23 Jan. 10 - Jan, 22
LB 26
aBfL (12) Jan. 28 - Feb, 01
B - (10) Apr. 09 - Apr. 22
d/jl @ May 13 - May 25
d3pt 20)
dlbf'l - June 08 - June 18
A ap - 7 Sept. 10 - Sept. 22
L,3vL (35) Sept. 13 - Sept. 26
{:3r.8 29 Oct. 20 - Oct, 31
L P ¥ 13




lll. CATALOGUE OF PLAGE
DATA FOR 1960 — 1963



TABLE III,

CATALOGUE OF PLAGE DATA FOR THE YEARS 1960-1963

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 10,000 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 equal to

or greater than 1 were reported.

The categories are indicated in Column 4 by the symbols:
B = bright, N = 30 or more flares.
McMath-Hulbert unpublished plage catalogue (reference 10).
were the source of major flares are indicated by the major flare serial

These data were obtained fram the

number.
Column 1 Catalogue Serial Number.
Column 2 McMath Plage Number.
Column 3 The Major Flare or Flares Serial Numbers and/or Category.
Column 4 Mean Latitude During Disk Passage.
Column 5 Greenwich Date of Central Meridian Passage.
Column 6 Life in Rotations.
Column 7 Date First Seen.
Column 8 Number of Days Seen.
Column 9 Average Maximum Area.
Column 10 Intensity. Three regions are used, E/C/W, where:

E = E90O to Eu5°
C = E45° to whs®
W = Wk5° to WooP

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

5 = very bright.

5.I1I-1i

L = large,

Plages that



Column 11 Number of Flares During Disk Passage E/C[W-

E = E90%° to EL50
C = E45O to Whs©
W = Wks® to wWg0°

Column 12 Total Number of Flares During Disk Passage.

Column 13 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
Plage.

Column 15 Mt. Wilson Magnetic Classification of the Spots.

Column 16 Field Strength in Units of 100 gauss. A bracket indicates
: an estimated value.

Column 17 Days Seen.

5.I1I-ii




TABLE 1ll CATALOGUE OF IMPOI

IDENTIFICATION PLAGE POSITION DISK PASSAGE
Serial McM Major Flare Category | Mean Date Life First Days Average Intensit
No. Plage | Serial No. Lat. CMP Rotation Seen Seen Max. Area E/C/W
1960
Jan., Dec
1 §512 1 NO8 1.5 2 <28 >12 2500 X/2.5,
Jan,
2 5525 3 S16 10 1 03 14 6000 3.5/3/
3 5527 2 N19 11,5 2 05 13 3500 3/2.5/
4 5550 LN N12 298.5 3 22 15 10000 3/3/3
Feb.
5 5551 4 N sio 01 4 24 15 5000 X/3/3
Feb.
6 5580 6 B s21 25 1 18 13 1300 3.5/3.
7 5581 S NoO8 26 4 19 14 5500 3/3/3
May
8 5586 7,8 N25 1.5 2,5 24 14 2500 2/3/2
Mar
9 5600 B 508 19.5 1 02 15 4500 3.5/3,
10 5607 9 N21 24 1 18 13 3000 3.5/3,
11 5615 10,11,12.13 N,B Nil 31.5 2 25 13 3000 3.5/3.
Apr. Apr.
12 5625 B S10 10.5 1 04 13 2000 3.5/3.
13 5627 14 N NO8 13.5 1 07 14 5000 3/3/3
14 5642 16,17 N27 27.5 3 21 14 4500 2.5/3,
15 5645 15 S08 30.5 2 23 14 4500 3/3/2
May
16 5653 18 307 Q7 2 30 13 4000 3/3/3
May
17 5654 20 N N29 07 1 02 13 2000 3/3/3
18 5657 19 s13 13 3 06 14 4000 2.5/3,
19 5663 B S16 20 3 13 14 7500 3.5/3.
20 5669 | 21 Ni2 24.5 4 18 14 3600 3,3/2
June
21 5679 B s11 03 3 27 14 4000 3.5,3
22 5680 22,23 N N28 04.5 2 28 15 7000 3/3/3
June
23 5695 N s13 15.5 4 08 15 2500 3.5,3
24 5713 24,25,26,27, N N20 25.5 1 19 14 2500 3/3.5,
29

L/



TANT PLAGES DURING 1960-1963

SLAGE DATA ALL SPOTS IN THE PLAGE
No. Flares Total Mt. Wilson Intensity Days
E/C/W Flares Return Sequence Number Mag. Class 100 Gauss Seen
0/3/18 21 Part of 5478 14638 A Kl (2) 24 - 28
14653 A Xd (1) 03 - 03
14641 LBfL (15) 29 - 08
4/9/2 15 New 14667 dBd 3) 11 - 11
14657 j/gl (25) 03 - 16
0/6/0 6 5491 14671 & *d (10) 12 - 12
14660 ,éotf.é (25) 05 - 17
8/26/5 39 5511) Parts of 14696 zqf@ 19 23 - 31
5512 | 5478 14697 & pdd (2) 23 - 24
5513 14698 5k 22 22 - 04
5519. 14704 dxd (2) 28 - 28
141705 aBpd (15) 28 - 02
14700 Lape 21 24 - 05
2/31/7 40 5514, Part of 14701 Lyl 19 24 - 06
5482 , 5452 14702 ad 3 27 - 28
14714 28pd ) 02 - 02
Feb.
‘3 3/7/1 11 New 14731 ¢8pd 21 18 - 25
3,/6/0 9 5550 (See No. 4) 14732 lrd 11 19 - 25
0/11/0 11 5555 14737 2 Bd. (10) 25 - 25
5556, 5520, 5487, 5459 14743 A pd (@ 04 - 04
14738 o pd (15) 25 - 05
/3 9/0/6 15 New 14711 Lapd 3) 23 - 24
14756 L 15 12 - 25
3/15/1 25 New 14764 (8L 17 18 -29
14776 L3 (5) 25 - 27
/3 0/48/22 70 5594 14778 L rd 29 25 - 06
/3 3/1/6 I New 14795 2854 (20) 04 - 16
8/20/3 31 New 14796 rys 20 07 -19
14804 da'd (2) 14-15
5 3/15/7 25 5615 (See No. 11) 14818 j(/jpac (7 26 - 29
14814 oA 22 21 - 02
14819 LBpd 15 28 - 02
) 2/3/0 5 5618 14815 1/3,0,& 16 24 - 05
7/7/0 14 5625 (See No. 12) 14823 /Z(xf,[ 21 30 - 12
) 1/14/23 38 New 14832 LArL (10) 08 - 12
14825 Lrl (25) 02 - 14
] 4/3/0 7 5630, 5600 (See No. 9) 14830 AL Bpd (10) 07 - 15
14831 La't (15) 07 - 19
/3.5 1/2/2 5 5635, 5609 14840 £3pl 32 13 - 25
14848 AL (15) 19 - 26
> 0/22/5 27 5642 (See No. 14) 14855 ABol (5) 23 -25
14856 a8 pL 13 25 - 30
14849 Lr 19 19 - 31
/3 1/2/2 5 5653 (See No. 16) 14863 £38pd 15 27 - 06
14864 La pd 21 27-08
3/11/20 34 5654 (See No. 17) 14866 LBpd  (10) 29 - 07
14867 L8L (20) 29 - 11
3 10/16,7 33 5663 (See No. 19) 14880 Loapd (15 08 - 16
14894 d3sd M 12- 15
14888 appl (15) 10 - 21
14898 La'd (2) 15 - 15
14885 Lapl (20) 09 - 21
14889 la'pd (15) 10 - 18
14899 dx d @ 15 - 16
' 3,23,20 46 New 14908 Lrd (23) 19 - 01

é.lll-] S ) m__ '



Table 11l

IDENTIFICATION PLAGE POSITION DISK PASSAGE P
Serial McM Major Flare Mean Date Life First Days Average Intens:
No. Plage | Serial No. Category | Lat. cMp. Rotation Seen Seen Max. Area E/C/V
25 5719 | 28 508 29.5 4 22 14 5400 3/3/2.
July
26 5726 B NO8 03.5 2 27 14 5500 4/3.5/
July
27 5775 B,N N10 30.5 3 23 15 7500 3.5/8.
Aug. Aug,
28 5794 30,31 L,B,N N20 13 2 05 15 12000 3.5/3.
29 5797 B s14 145 1 08 13 4500 3.5/3.
30 5798 B so09 16 1 09 13 3500 3.5/3.
31 5799 B N17 17 1 09 15 6500 3.5/3.
32 5801 B 510 18.5 2 12 14 5000 3.5/3.
33 5802 32,33 N18 19.5 3 12 15 6000 3.5/3,
34 5811 B S18 24 ? 17 13 2500 3.5/3
35 5822 34,35,36 N N17 31.5 6 25 14 4000 2.5/3,
Sept. Sept.
36 5837 L N24 10 3 02 15 10000 3.5/3
5838 37
37 5847 B S04 15.5 1 09 13 2000 3.5/3
38 5858 B 518 21.5 2 14 14 5600 3.5/3
39 5863 N 515 25.5 2 18 15 8000 3/3/:
40 5866 38 N25 26 1 19 14 3000 3/3/
Oct. Oct.
41 5881 B 517 10 2 03 14 3200 3/3.¢
42 5896 39 s22 19 3 12 13 3500 3/2.5
43 5900 B S14 21 3 14 13 5500 3.5/
44 5901 B N21 21,5 ? 14 15 6500 3.5/
45 5909 40 N24 31 1 12 13 3500 3/2.
Nov.
46 5921 41,42 N14 7.5 2 31 15 6500 3/3/
Nov.
47 5925 43,44,45, BN N24 12 3 05 15 9000 3.5/
46.,47,48
48 5932 L,B.N N18 17.5 ? 10 14 10000 3.5/
49 5948 B N12 29.5 1 23 13 3000 3.5/
Dec. Dec.
50 5959 49 N30 10.5 4 03 15 6500 3/3/
1961
Jan.
51 5983 50 N N17 01 1 26 14 7000 3.5/




1960-1963 (Continued)

F L -2 @

AGE DATA ALL SPOTS IN THE PLAGE
¥ No. Flares Total Mt. Wilson Intensity Days
E/C/W Flares Return Sequence Number Mag. Class 100 Gauss  Seen
1/2/0 3 5679 (See No. 21) 14911 LBpa 5 22 - 29
14914 L fol 8 23 - 03
14915 Lapl 27 23 - 05
4/11/3 24 5688 14921 [PEY S 26 27 - 09
July
3.5 5,/26/1 32 5726 (See No. 26) 14967 Iy 16 24 - 05
Aug.
3 34/13/13 60 5749 14980 /d/:,l (20) 05 - 18
14981 (/511 (20) 06 - 19
'3 1/4/2 7 New 14983 £3p L (20) 08 - 20
3 7/5/1 13 New 14987 44/94 (10) 11 - 16
3 11/13/4 28 New 14985 L3 pl (20 09 - 22
/3 4/14/2 20 5764 14990 dB3pl (20 13 - 24
3/7/10 20 { 5763, 5713 14997 ABd (2) 20 - 21
5765, 5713 14998 /Bl (25) 12 - 25
14991 Lapc 4] 13 - 17
3 4/6/0 10 14996 4Bpl (20} 17 - 29
1/28/17 36 5782, 5737, 5693, 5660, 15008 Adprd 19 27 - 06
5633
Sept.
.5 2/12/1 21 5794 (See No. 28) 15015 Lrd (15) 02 - 15
(5838 Merged with 5837) { 15025 2brd (5) 09 - 10
15028 drd @) 10 - 11
15026 a,8d ) 09 - 10
15029 ABd (4) 10 - 11
3 3/3/0 6 New 15030 ABpd {15 10 - 18
'3 6/13/10 29 5828 15053 Axd (2) 21 - 21
15043 LAyl (20) 15 - 27
6/25/2 33 5825 15047 L3p L (20) 18 - 29
5830 15051 34 (10) 19 - 25
15052 Ll f Al (6) 20 - 25
15060 L BpL 16 26 - 02
7/5/0 12 New 15050 jp,é (15) 19 - 02
Oct.
.5 3/1/0 4 5854 15071 oL Brel (10) 04 - 12
2/0/0 2 Part of 5858 (See No. 38)| 15085 4 tlp:i (2) 12 - 13
15087 dad (2) 13 - 14
3 3/1/0 4 5861, 5829 15096 dad () 20 - 20
5863 (See No. 39)
/3.5 2/24/3 29 15090 o 25 14 - 27
15092 dafd 4 16 - 24
2/0/0 2 New 15108 dBpd @ 12 - 13
15099 £BpL (20} 13 - 14
0/10/0 10 5884 15109 AL BFL (10} 01 - 11
15107 £Bpd (12) 31 - 09
15110 Lap (15) o1 -13
/3.5 16/45,37 98 5894, 5864 15114 YAy y4 31 08 - 18
3.5 7/14/14 35 5901 15127 L 3L 16 17 - 23
15120 o pd 21 1 - 22
15128 oL Spd 10 17 - 23
15121 /,5/,4 20 11 - 24
3 1/12/8 21 New 15136 oA B8 (15) 24 - 05
15132 A ad @) 25 - 25
15139 d Bpd (17 27 - 06
7/2:4 13 5925 {(See No. 47) 15152 Adxd @) 04 - 05
15160 dﬁlgg{ (5) 09 - 12
15151 ¢ 394 (15) 04 - 16
1961
11/26,8 45 New 15178 la pd 30 26 - 06
15179 L1 31 26 - 07
5.11-2




Table

IDENTIFICATION PLAGE POSITION DISK PASSA

Serial McM Major Flare Mean Date Life First Days Average Inte

No. Plage| Serial No. Category | Lat. Cmp. Rotation Seen Seen Max. Area E/C
Feb, Feb.

52 6022 B NO5 10 1 03 14 4800 3.5/
Mar. Mar,

53 6069 51 S$13 3L.5 1 25 13 3500 3.5/
Apr. Apr.

54 6077 52 N15 06 1 04 8 2000 -/3,
55 6098 53,54 N S13 30.5 3 24 14 8000 3/3,
May

56 6104 55 N10 10.6 3
June May
57 6134 B S04 06.5 1 31 13 2500 3.5/
June
58 6135 56 B NO5 08 2 01 14 3500 3/3,
59 5140 B,N NO8 15.5 1 09 13 5400 3.5/
60 6144 B S13 175 2 10 15 4600 3.5/
61 6151 N N12 20 1 19 8 4200 -/3/
July July
62 6171 57,58,60 B,N s10 14.5 3 08 14 5600 3.5/
61,62,63,64
63 6172 59 N13 17 1,2,3 09 16 5000 3/3/
64 6178 65,66,67 B NO8 25.5 2 18 14 4000 3.5/
Aug, Aug.
65 6197 B N17 09 1 09 7 1200 -/3.
66 6199 N N12 17 5 09 14 6000 2.5/
67 6206 B N20 26 3 19 13 3000 3/3.
Sept.
68 6212 B,N N15 04.5 2 28 14 6000 3.5/
69 6227 68 N16 22.0 3
Oct. Sept.
70 6235 69 N15 01 3 24 14 3600 3/3/
71 6237 B N13 02.5 1 26 13 2400 3.5/
Dec. Nov,
72 6285 B N15 05 1 29 >10 2500 3.5/¢
Dec.

73 6301 70 S04 27 1 22 >10 2000 3.5/
74 6303 B N21 28.5 1 22 >12 1800 3.5/
1962

1962 Jan. Jan,

75 6326 N N11 29.5 1 23 14 4800 3/3/
Feb. Feb.

76 6357 N Si2 26 19 14 7000 3/3/:
Mar. Mar.

m 6366 1 N12 18.5 1 12 12 1800 3/3/:

8 6373 72 B N12 25.5 3 19 14 5600 3.5/




+ H1 1960-1963 (Continued)

iE PLAGE DATA ALL SPOTS IN THE PLAGE
18ity No. Flares Total Mt. Wilson Intensity Days
W E/C/W Flares Return Sequence Number Mag. Class 100 Gauss  Seen
3/3.5 3/1/1 11 New 15216 LBpl (25) 03 - 16
3/3 10/16/1 27 New 15261 dBpd (15) 27 - 03
15259 La’s (15) 25 - 05
3 -/25/2 27 New 15268 ¢ﬁ,¢ (15) 04 - 11
3 16/11/3 30 6074, 6048 15282 L Bpd 12 25 - 29
15281 Bpd  (20) 24 - 04
15289 LBpd (5) 29 - 05
15280 Jf/fd/ (20) 24 - 05
6082, 6062 No Spots
1.5/3 3/1/0 4 New 15313 ABpl (15) 02 - 11
/3.5 1/17/5 23 6106 15314 x4 (15) 02 - 12
15318 dxd (10) 08 - 09
.5/3 10/18/2 30 New 15319 LBpl 28 09 - 21
15320 S &) 10 - 11
15332 8L (3) 19 - 19
.5/3 1/8/0 9 6121a 15321 lapd (10) 10 - 11
15322 L3pd (25) 11 - 18
4 -/22/8 30 New in position 6119 15333 oL Bpk 20 19 - 25
15338 ax' L (5) 25 - 25
.5/8.5 4/53/22 79 6144 (See No. 60) 15353 4B8L 28 08 - 20
15357 AdBpd @ 13 - 13
15356 aﬁﬁfi @) 11-11
L5 1/2/2 5 6151 (See No. 61), 15355 Laxpl 26 09 - 23
[6147. 6122 15366 Aot (2) 21 - 23
Part New
.5/3.5 3/14/10 27 6155 15363 Lspl 29 18 - 31
/3.5 -/7/5 12 New 15384 d/@/,z (15) 09 - 14
/2.5 26/14/1 41 6175, 6149, 6125, 6097 15385 lapl 21 09 - 21
15397 Ao o (3) 18 - 19
15395 L A 2 16 - 18
15391 Lo (12) 12 - 20
/3.5 0/6/11 17 6180, 6167 15408 B (5) 27 - 30
15400 Aa'pad @ 20 - 20
15405 dBp L (15) 24 - 31
15406 dad @ 24 - 24
5/3.5 16/42/11 (] 8197 (See No. 65) 15411 £3pd 29 29 - 09
6206 (See No. 67) 15425
i 7/7/1 15 6212  (See No. 68) 15433 LBpd (15) 24 - 04
.5/3 12/15/0 27 New 15436 43l 17 26 - 08
15435 asra (19) 26 - 01
.5/X 0/3/0 3 New 15480 A Bpl 22 30 09
15483 a/d/oL 10 06 - 09
/X 6/5/0 11 New No Spots
.5/3.5 3/1/0 4 New 15492 ZBpL 15 23 - 03
2/28/18 48 New 15507 2354 21 24 - 05
21/22/7 50 New in position 6337 15520 T (25) 22 - 03
2/5/0 7 New 15528 L,3rd 11 12 - 21
5/3 3/13/13 29 Part of 6352, 6326 15532 34 L (25) 21 -3
(See No. 75) 15536 da pl 2 30 - 3t
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Table i

DENTIFICATION PLAGE POSITION DISK PASSAGE PL/
Serial McM Major Flare Mean Date Life First Days Average Intensity
No. Plage | Serial No. Category | Lat. CMP. Rotation Seen Seen Max. Area E/C/W
Apr. Apr.
79 6393 | 73,74 N N10 19 4 12 13 5400 3/3/3
Ma Apr.
80 6403 | 75 N10 o1. 2 24 14 5500 3/3/3
June June
81 6459 | 76 N14 23.5 3,4 17 13 3500 3/3.5/3
82 6463 B NOO 30 1 23 14 3000 3.5/3.5/3.
Sept. Aug.
83 6538 B 506 02.5 1 27 13 . 2000 3.5/3.5/3
84 6542 B NO9 02.5 1 30 10 2400 -/3.5/3.5
Sept.
85 6553 B N22 17 1 10 14 3200 3.5/3.5/3
Dec. Nov.
86 6626 B NO2 01.5 2 25 >10 2600 3.5/3.5/3
1963 1963
Feb. Jan.
87 6689 B §15 06.5 1 31 13 3600 3/3.5/3.¢
Mar. Mar.
88 6730 B N12 21.5 3 14 15 3600 3/3.5/3.¢
Apr. Apr.
89 6766 B s11 15 1 08 14 2500 3.5/3.5/
May May
90 6805 B NO9 10.5 1 13 13 4200 3.5/3.5/'
July July
91 6892 B N10 25 3 18 13 2800 3.5/3.5/
Sept. Sept.
92 6064 71,78, 79 B Ni4 20.5 3 13 15 4800 4/3.5/3.
Oct. Oct.
93 6997 B NO4 15 1 13 8 1200 -/3.5/3.
94 7003 B N12 26.5 2 20 14 5000 3.5/3.5/

5/-¢




960-1963 (Continued)

IGE DATA ALL SPOTS IN THE PLAGE
No. Flares Total Mt, Wilson Intensity Days
E/C/W Flares Return Sequence Number Mag. Class 100 Gauss  Seen
7/31/12 50 6370, Part of 6352 15542 L pl 20 12 - 24
(See No. 78) 15543 LAL 16 13 - 24
15546 L8 pd (10) 21 - 23
8/5/2 15 6385 15549 LBrd 14 26-05
15548 dapl 25 44-06
3/12/0 15 6426, 6406b 15587 Lopd (15) 17 - 25
6428, 6403 (See No. 80) 15589 dla'd (2) 23 - 23
1/5/2 8 New 15590 LppL 30 23 - 06
2/18/0 20 New 15621 dBpa 1 28 - 06
0/10/1 11 New 15622 dBL 25 30 - 08
11/14/1 26 New 15620 2B8p L 15 11 - 22
0/0/0 ] 6612 15663 Lapl 18 24 - 07
1963
- - New 15694 Bpd 18 02 -18
- - 6703, 6680 15707 Lapd 24 15 - 27
New 15714 d/ﬂpaé (10) 10 - 16
New
6854, 6830 15738 dapl 4 28 - 30
15742 Lppd (6) 18 - 27
15746 aL/_s/:,L 16 29 - 02
6931, Part of 6805 15768 LBrL (35) 13 - 26
New 15717 LBpd 20 13-15
Is 6980 15779 LBrL 29 20 - 31
15780 Lapd 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 Astronamy 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 starting
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

e
a.

i .y

1 with the TAU Quarterly Bulletin (reference 15), No. 129
(first quarter 1960), new symbols were introduced to describe the single
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

"
i

Group of bursts

RF = More or less irregular rise and fall of intensity

e = Sudden beginning of bursts and/or steep rise of intensi::

5.IV-1



In the case of 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 columns:

(a) FLARE, if any, associated with the radio emission.

(b) RADIO EMISSIONS OF THE SPECTRAL TYPE,

(c) RADIO EMISSIONS AT SINGLE FREQUENCIES.

The column headings together with any necessary explanations follows:
FLARE DATA - (Columns 1 through 7)

Column 1 Date.

Column 2 Beginning Time UT. If the start of the flare was observed,
the time is underlined.

Column 3 End Time UT. When the end of the flare was observed tne
time is underlined.

Column 4 Maximum Time UT. This has been taken from reference 9.

Column 5 Heliographic Position. The position of the flare is taxen
as the arithmetic mean of the values reported in the IAU
Bulletin.

O

Column Importance. The method used for major flares has already
been described in connection with Table I. The minor flares
are reported as 2+, 2, 1+, 1 as the hishest importance given

reference 15, subflares are denoted with importance 1l-,

Column 7 Flare Serial Number. This is the serial number of the
major flare in Table 5.1,

SPECTRAL EMISSIONS

Outstanding spectral emissions of Types I, II, III, and IV are given
in Table VIII. The entries in this table will be limited to emissions of
Type II and Type IV reported by CSIRO Sydney (Syd), the Harvard Radio
Astronomy Observatory (Har) at Fort Davis, Texas, and the High 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 10 Intensity.

Column 11 Frequency Range.

Column 12 Observatory or reference.

TYPE IV BROAD BAND CONTINUUM (Columns 13 through 17)

Column 13 Beginning Time.

Column 14 End Time.

Column 15 Intensity.

Column 16 Frequency Range.

Column 17 Observatory or reference.

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

Selected frequencies between 9500 Mc/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 Frequency.

Column lg Type.

Column 20 Beginning Time.

Column 21 End Time.

Column 22 Time of Peak Flux.

Column 23 Peak Flux. In units of 10722 wn=2 (c¢/s)™t

Column 24 Mean Smoothed Flux.

Column 25 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 2040 2355 2126 N22 E03 3 2 2103.3 2118 3 150->25 Har,15]
12 1646 1710 1650 S10 w37 1 1651 1654 2 150- 60 Har,15|
15 1336 1455 - S20 w68 3 3
16 2239 2335 2250 N12 E76 2 2244 2254 3 450-100 Har.15|
Feb.
03 0815 0930 0820 S14 w36 2+ 4
03 2015 2043 2035 N10 w32 1+ 2022 2027 3 300- 70 Har
04 No Flare Reported 2046 2059 3 175- 30 Har.
04 No Flare Reported
05 1943 2007 1949 N10 w57 1 1950 1954 2 250-120 Har.
07 No Flare Reported 1612 1619 2 175- 90 Har.
13 2002 2050 2010 N11 E45 1 2002 2009 1 22-33 46
18 No Flare Reported 0107 0118 1 Syd
21 2020 2029 1 46
22 1352 1520 1400 NO8 E4l 3 5 1358 1411 3 240-<25  Har
26 0700 0955 0713  S21 Wi8 3 6
29 0140 0200 - 532 W56 2 0153.5 0156 1 Syd
Mar.
01 1915 2050 - N22 WIS 2+ 1923 1933 3 450- 60  Har.
10 1716 1810 1720 N25 E08 1 1720 1726 3 400- 60  Har.
28 2042 2150 2056 N15 E37 2 2057 2112 3 150-<25 Har
2112 2126 1 33-20 46
29 No Flare Reported
29 0640 1220 0710 N13 E30 3 10
30 No Flare Reported 0325 0337 Possible Syd

5.7 -/ &)

Beg.
Ut

2105
2040
2056
2105

1653
1653

1336
1347

2027

2149

0056

<1356
1356

2050
2047
2051
0000

0656
0700

0325



RADIO EMISSIONS DURING 1960-1963

ECTRAL 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{ 2800 s 2056 >2131 2108 220 ott
33 545 RF 2058 2138 - 50 30 Hol
37 167 C+ 2056 >2343 - >1000 NBS
2355 1-3 19 18 C 2055 2104 - NBS
1704 2 320- 200 Har.15] 2800 c 16417.3 1656.3 1649 80 ott
1704 i-2 19 545 f 1648 1655 - 20 10 Ned
200 c 1648 1649.5 - >400 180 Ned
167 c 1648.9 1700.9  1651.2 >1000 NBS
33 9400 C+ 1335 1502.2  1356.8 206 HHI
37 3000 C+ 1334 1501 1357.6 750 HHI
1500 C+ 1335 1500 1410 440 HHI
808 C+ 1334 1515 13475 - 120 Pra
600 EC+ 1334.8 1507.8 - 220 90 Uce
234 C+ 1346 - - 550 110 AOP
200 C+ 1347 1412 - 450 180 Ned
200 c 2246 2251 - > 30000 Hol
167 C 2247 2253 2250 >1000 NBS
9100 c 0817.5 0820.5 0818 110 60 Ned
1500 f 0817.4 0840 0818.8 135 HHI1
600 ec 0818 0821.6 - 80 9 Uce
200 c 0815.5 0819 - >450 400 Ned
2032 2 450- 180 Har.15| 2800 c 2024 2037 2026 25 ott
545 ¢ 2025 2029 - 90 20 Par
. 200 C 2022 2024 - >500 >500 Par
167 (o} 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
2200 3 Har 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
33 9400 s 0056 0109 0101.2 2100 - Nag
3750 c 0053 0110 0101.3 765 - Nag
1000 c 0053 0108 0059.6 35 . Nag
545 c 0055 0103 - 25 14 Hol
200 c 0055 o111 - 110 30 Hol
1416 2 >580-<100 Har. 9400 c 1353.8 1453.6  1358.6 455 HHI
1416 19 2800 (o} 1353.5 1421.5 1359 340 ott
1500 [ 1351.4 1441.4  1355.4 219 HHI
545 [ 1354.5 1413.5 - 350 80 Ned
200 (o} 1358.5 1413.5 - 280 80 Ned
3750 ¢ 0703 0716 0707.4 16 Nag
2000 s 0703 0714 0707.8 19 Nag
1000 0703.5 0707 0704.1 340 Nag
2800 s 1919 1926 1921 >140 ott
545 c 1920 1926 N >180 30 Par
200 F 1922 1927 - >600 Par
167 c 1921 1821.5  1921.2  >1000 NBS
2800 s 17117 1724 1718.5 335 ott
545 s 1718 1723 - 60 30 Par
200 c 178 1723 - >600 Par
167 [ 1717.5 1726.5 1718.2  >1000 NBS
P> 2447 3 > 3000~ <50 Har. 2800 C+ 2047.7 21577 - > 885 ott
33 545 o} 2052 2552 - >>400 300 Par
2401 9 200 Rise 2054 2114 - > 400 Par
167 Ct 2051 2501 2130 >1000 NBS
0047 19 .
13 33 9500 C 0656.5 0758 0733.5 7074 Tok
37 3750 C 0655 0747 0733.5 8250 Nag
2000 [o 0655 0855 0733.4 49000 Nag
1000 Cy 0656 0856 0812.8 247000 Nag
545 C 0700 1130 100000 Hol
200 (e 0700 0920 38000 15000 Hol
0740 3 Svd 2000 Storm 0351.5 0356.5  0355.5 14 Nag
1000 Storm 0336 0426 0351.9 57 Nag




TABLE IV 1960-196

FLARE DATA SPECTRAL OBSERVATIONS TYPE II
Flare
Gr. Beg. End Max. Serial Beg. End Max Fre Beg.
Day uT uT uT Position Imp. No. uT uT Int, Range Obs. uUT
Mar.
30 1455 2030 1540 N12 E13 3+ 11 1528 1540 3 160-<25 Har. 1526
1519
1519
1526
1529
Apr.
o1 0843 1355 0859 N12 w1l 3 12 0848
05 0215 0530 0245 N12 w62 3 13 0152 0207 Possible Syd. 0207
10 2312 2416 2323  SO08 W03 2 2323
28 0130 0145 0137 S05 E34 3 15 0122 0130 3 180- 35 Har, 0145
0120 0146 Syd 0145
0116
L
29 0107 0908 0210 N14 w21 3 16 0214 0225 2 Syd 0200
0359 0200
0554 0208
0350
29 0417 0425 2(Possible) Syd 0440
0606
May
04 1000 1105 - N13 W90 3 17 1015
06 No Flare Reported 0312 0316 1 Syd
il 1404 2020 1346 508 EO7 3+ 18 1428 la4g 3 90-<25 Har. 1414
1414
12 1342 1546 1400 N30 W59 2 1403
13 0519 0735 0532 N29 W67 3+ 20 0523 0538 3 Syd 0530
0530
0518
17 No Flare Reported 1743 1810 3 150- 25 Har. 1755
1744 1746 1- ] 31-16 46 1800
1800 1809 1
26 0818 1107 0928 N14 W15 2+ 21 0909

sZ-20



3 (CONTINUED)

SPECTRAL 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.
>2300 3 >3900- <25 Har, 9100 s 1521 1533 1527 1900 700 Ned
33 9100 s 1553 1623 1556 7300 3700 Ned
2800 C+ 1518 1858 1556 1750 ott
25 545 C+ 1547 1817 - >>200 >200 Ned
2300 19 200 Rise 1525 1553 - 900 500 Ned
200 C+ 1553 1753 - 6000 2000 Ned
167 C+ 1529 1929 1550 >1000 NBS
37 9100 C+ 0846.5 1006,5 0858 8000 2400 Ned
3000 C+ 0848 >1258 - >1000 HHI
1500 C+ 0816 1200 0928 >950 HHI
808 C+ 0845 1105 > 150 >140 Pra
600 C+ 0846 1155 860 171 Uce
200 C+ 0848 1048 4500 1000 Ned
0300 3 Syd 545 c 0235 0345 - 1000 250 Hol
200 c 0247 0249 - 300 Hol
2328 2 >580- 160 Har, 3750 c 2317 2331 2324.6 32 Nag
1000 F 2319.5 2330,5 2326.4 205 Nag
545 c 2323 2327.5 - 50 25 Hol
167 c 2323 2332 2326.5 >100 NBS
0230 Syd 9500 C 0124.5 0139.5 0130 573 208 Tok
25 3750 C 0116 0156 0129.5 260 Nag
37 2000 C 0115 0145 0129.7 285 Nag
1000 C 0117 0142 0139.2 265 Nag
545 c 0135 014cC - 170 50 Hol
0305 Syd 9400 s 0140 0144, 0140.8 55 Nag
25 3750 c 0139 0148 0140.0 115 Nag
0304 1+ 19 1000 Storm 0139 0301 0207.3 30300 Nag
0645 Syd , 25 545 C 0140 0256 - 32000 11000 Hol
37 200 C+ 0346 0606 - 220 Hir
25 9400 C+ 0357 0450 0414.7 195 Nag
3750 C+ 0356 0451 0359.7 365 Nag
2000 C+ 0356 0446 0427.4 370 Nag
1000 C+ 0348 0503 0442.2 340 Nag
545 C+ 0358 0503t - 250 70 Hol
200 C+ 0346 060 - 220 Hir
9400 s 0527 0551 0532 43 Nag
3750 S 0526 055 0532 115 Nag
2000 C 0525 0548 0538.1 990 Nag
1000 o} 0525 0548 0536 3350 Nag
545 (o} 0525 0531 - > 450 >400 Hol
37 9400 C+ 1013.4 1232.6 1033 380 HHI
2980 C+ 1015 1117 - 2650 1400 Ned
1500 C+ 1011.4 1156 1042.4 37 HH1
808 C+ 1010 114052 1127 94 55 Pra
536 C+ 1010 1101 . 1046 127 105 Pra
23 F 1018.6 1035 1019.8 600 AOP
>1610 3 580- <50 Har. 9400 c 1438.8 15304~ 1509.4 22 HHI
25,317, 2980 C 1428 1456 - >620 Ned
19 2800 C+ 1406.5 1536.5 1434.5 695 Oott
1500 C+ 1408 1741 1435.4 520 HHI
808 C+ 1408.5 15405 1431 166 150 Pra
600 EC+ 1407.9 1422,4 - 242 125 Ucc
545 c 1414 1834 - 250 Ned
200 Storm 1414 Ned
23 F 1431.2 14479 1444.6 500 AQP
1552 1 33-16 46 9100 C+ 1340 1440 334 167 Ned
2800 C+ 1340 1500 1426 250 Ott
1500 C+ 1345 1439 1410 118 HHI
808 C+ 1351 1606 1410.5 150 100 Pra
536 C+ 1342.5 1626 1357.5 94 60 Pra
200 RF 1345 1430 140 70 Ned
>0609 1 Syd 9400 C+ 0517 0702 0531.8 18300 Nag
25 3750 C+ 0517 0703 0532 3750 Nag
37 2000 C+ 0517 0719 0557.8 1440 Nag
1000 C+ 0517 0713.5 0556.8 2200 Nag
600 EC+ 0518.2 0719.2 - 1080 Uce
200 C+ 0517 0730 0553 480 100 Osl
1829 2 60-25 Har,19 | 600 ec 1742.3 17452 - 40 14 Uce
1852 1 31-16 46 200 c 1743 1743,7 - 80 40 Pra
37 9100 C+ 0809 0934 - >1150 700 Ned
2980 C+ 0909 0936 - >1350 475 Ned
808 C+ 0906 0954 0817 109 90 Pra
600 EC+ 0906.5 0950.5 - 447 180 Uce
200 C+ 0909 0949 - 1100 450 Ned

oI —2



TABLE IV 1960-19

FLARE DATA

SPECTRAL OBSERVATIONS TYPE I SPI
End M lé‘laxjel B End
Gr. Beg. n ax. erial eg. n
Max. Freq, Beg.
Day UT uT uT Position Imp. No. uT uUT Int. Range Obs. uT
June
01 0824 1600 0800 N29 E46 3+ 22 0837
01 No Flare Reported 2007 2016 2 150- 60 Har. 2012
05 2217 2346 2224 N26 w24 2 2258 2301 1 75- 25 Har,
08 0732 0855 0746 N32 w37 2+ 23
15 0248 0349 0301 N18 w13 1 0300 0316 2 Syd
0251 0339 0254 N22 w53 -
20 0126 0205 - S13 w59 2 0132 0138 3 240-<100 Har.
— 0130 0146 syd
23 0329 0344 0332 N12 w23 1 0335 0339 1 Syd
25 1131 1530 1215 N21 E06 3 24 1215
1200
25 1659 1740 1707 N19 wol 1+ 1717
25 2039 2140 2046 N19 wo4 3 25 2048 2105 3 150-<25  Har. 2045
26 0428 0525 0436 N20 wo8 3 26
26 1326 1525 1403 N19 w13 2+ 27
26 2358 2457 2415 S08 E34 3 28 2404 2408.5 3 Syd 2413
2413
27 0418 0615 0431 N20 wi9 1+ 0422 0443 3 Syd 0425 l
0453 0454 1
0503 0505 2
27 2140 2345 2156  N21 W27 3 29 2157 2212 3 33-15 46 2150 :
== == 2146
29 0125 0247 0148 N21 w50 1+ 0149.5 0158 2 Syd 0140 >
- 0143 (
July
08 2328 2410 2334 NO08 W33 2+ 2337 2348 2 140- 40 Har,
5.1\



ICTRAL 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.
37 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 [ 0834.3 0926.3 - 876 250 Uce
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
po3s 2 >580- 180  Har,19 | 2800 c 2003 2019 2005.5 9 ott
200 c 2005 2007 350 160 Par
2800 c 2241 2257 2245 25 ott
9400 c 0733 0823 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 ¢ 0251 0256 0252.5 300 Nag
2000 s 0251 0255 0252.5 120 Nag
1000 ¢ 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 f 0332 0335 - >300 Hol
500 3 >580-<100  Har, 19 | 8100 [o8 1159 1229 - 303 165 Ned
37 2800 C+ 1148 1316 - 425 ott
1500 C+ 1148.5 1749.5  1207.0 610 HHI
808 C+ 1152 1500 1213.5 170 Pra
600 c+ 1152.8 1539.8 - 830 195 Uce
200 c+ 1200 1410 - 3000 150 Ned
923 3 >580- 320  Har,19 | 2800 s 1701 1716 1705 160 ott
1500 s 1700 1718 1705 163 HHI
545 C+ 1703 1843 550 140 Ned
200 RF 1700 1840 80 16 Ned
153 3 >580- 100  Har. 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 ¢ 0428 0438 0432.2 92 - Nag
1000 c 0428 0438 0436.5 360 - Nag
545 ¢ 0432 0439 - >1200 500 Hol
200 c 0432 0437 >250 200 Hol
9100 c 1359 1412 - 1140 300 Ned
2800 s 1350 1500 1417 8 ott
2800 c 1358.8 1412.8 1408 200 ott
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 ADP
449 3 280-<100  Har. 9400 f 2256 2308 2257 50 Nag
450 Syd 3750 f 2259 2309 2304.1 17 Nag
9400 ¢ 2405 2445 2412.4 50 Nag
3750 c 2405 2455 2412.5 50 Nag
2800 s 2402 2430 - 13 ott
1000 1 2405 2452 2446.5 44 Nag
200 c 2402 2452 - >240 70 Hol
Is539 1 Syd 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 Osl
Jaaq 3 >580- 100 Har 9400 s - - 2153.9 105 Nag
37 2800 S 2140 2218 2154 140 ott
1000 F B - 2209.6 2000 Nag
545 Ce 2144 2307 - 600 150 Hol
200 C 2144 2259 - 250 80 Hol
49 3 >580- 175  Har. 9400 ¥ 0136.5 0157.5  0147.4 1450 Nag
30 Syd 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 Ch 0138 0155 - 140 50 Hol
200 Ch 0138 0155 - >250 90 Hol
545 s 2336 2336.2 - 220 110 Hol
‘ / @




TABLE IV 1960-1963

FLARE DATA SPECTRAL OBSERVATIONS TYPE I SPE
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 L
July
19 1816 1835 1820 Ni8 w42 1+ 1821 1828 3 290- 40  Har. 1818 1
26 0320 0502 0333 NO9 W3l 1 0332.5 0340 3 } Syd
- - 0351 0404 1
Aug.
03 No Flare Reported 1624 1633 2 90- 30 Har,
06 1528 1650 1625 N21 E76 2+ 1627 1636 2 90- 30 Har. 1619 ]
11 0223 0400 0257 N21 E35 2+ 0257.5 0314 3 Syd 0307 >
11 1916 2055 1929 N22 E26 3+ 30 1929 1938 3+ 425-<25  Har. 1926 :
1951 2010 1- 39-22 46 1929 ]
11 No Flare Reported 2248 :
14 0511 0655 0525 N22 wo6 3 31
26 0847 0926 0852 N17 w89 3 32
26 1358 1442 - NO8 E16 1+ 1404 1412 2 125- 50  Har.
30 0918 1100 0934 N18 E16 3 34
Sept.
o1 2038 2100 2042 $18 w49 1 2042 2046 3 420- 40  Har
02 0231 0348 0247 N18 w25 1 0244 0249 2 Syd
0243 Q321 0248 $16 W57 2
02 0525 0906 0725 N20 w3l 3 35 0545 0559 3 Syd
02 2223 2506 2307 N20 w3l 3 36
03 0037 0154 0108 N18 E88 3 37 0102 0124 1 46 0038 >
0102
04 No Flare Reported 0021 0029 1 125-<50  Har 0006 [
05 1924 21 1936 NO4 E66 1 1942 1983 3 100-<25 Har
08 No Flare Reported 1820 1826 3 140- 35 Har

Y
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(CONTINUED)

CTRAL OBSERVATIONS TYPE IV

SINGLE-FREQUENCY RADIO EMISSIONS

nd Max. Freq. Beg. End Max. Peak Mean
T Int. Range Obs. Freq. Type uT uT uT Flux Flux Qbs.
825 2 >3900-<2100 Har. 2800 (o} 1817.5 1832.5 1819 150 ott
600 ec 1817.3 1840 - 160 20 Ucc
200 { 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 ¢ 1617 1618 160 80 Ned
18 1 1615 1640 - - - NBS
650 1 39-18 46 9100 s 1620 1624 - 270 135 Ned
2800 f 1618 1635.5 - 42 Ott
1500 c 1618.8 1625.8 1622.3 17 HHI
200 F 1619 1624 - >850 150 Ned
615 1 Syd 9500 o} 0249 0255 0253.1 231 Tok
545 s 0250 0257 - 25 12 Hol
200 (o} 0249.5 0254 0251.2 >1600 100 Hir
019 2 >580- 150 Har., 2800 s 1916 2140 - 9 ott
938 1-2 19 2800 s 1923.5 2000.5 1928 1100 ott
545 [ 1926 1943 - 150 50 Par
200 C 1926 1938 - >950 Par
18 F 1925 2020 - - - NBS
308 2 250- 150 Har. -
8400 [of 0515 0535 0518.2 1540 Nag
3750 [o] 0514 0533 0518.4 1410 Nag
2000 o] 0515 0535 0518.2 775 Nag
1000 o] 0515 0539 0518.2 630 Nag
545 C 0516 0531 200 40 Hol
200 (o] 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 0852.8 0850.6 38 HHI
600 ec 0849 0850.5 19 9 Uce
200 s 0850 0851.5 0851 >40 11 Osl
23 c 0850 0851.1 0850.1 400 AOP
1500 { 0920 1005 0928.8 10 HHI
23 F 0925.3 0833.4 0929.1 700 AOP
1420 c 2044.5 2047 2046 85 8 Syd
545 8 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 1100 620 Tok
3750 s 0535 0645 0612.5 20 Nag
1420 c 0536 0542 0538 68 8 Syd
1000 t 0536 0540 0538 17 Nag
9400 c 2301 2316 2303.3 3 Nag
3750 8 2302 2304 2303.4 80 Nag
1000 s 2314 2316 2314.8 30 Nag
200 c 2309 23135 - >350 Hol
po54 2 >580- 320 Har,19 | 9400 C 0039 0154 0108.1 14700 Nag
317 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 0120.5 - >180 >180 Hol
200 C+ 0103 0136 - > 1000 > 1000 Hol
028 2 >580- 180 Har,19 | 9400 C+ 0010 0035 0028 220 Nag
3750 C+ 0010 0035 0028 280 Nag
2000 C+ 0010 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 ¢ 1816 18175 - 200 100 Par




TABLE 1V 1960-1963

FLARE DATA SPECTRAL OBSERVATIONS TYPE II SPEC
Flare
Gr. Beg. End Max. Serial Beg. End Max Fre
- 3 q- Beg. E

Day uT uT uT Position Imp. No. uT uT Int. Range Obs. uT u

Sept. ‘

16 1710 1855 1721 S22 E68 1 1714 1728 3 175-<25  Har 117 1

26 0525 0616 0539 S22 w64 2+ 0543 0604 2 Syd <0554 >0

Oct.

11 0517 0647 0600 S17 W36 2 0530 0547 3 Syd 0532 >0
|
|
|

12 1742 1859 1750 N1l w24 1 1750 1802 3 280- 40  Har 1753 1
i

13 1901 2030 1921  S17 E81 2+ 1905 1907 2 180- 50  Har ‘
|

14 0152 0205 - NO8 w4z 1 0154 0200 1 Syd

29 1026 1331 1030 N22 E26 3 40
|

Nov.

06 1752 2030 1841  NI3 EO7 3 42 1840 1841 2 50- 40  Har

1843 1850 2 70- 35  Har
10 1009 1400 1023  N28 E20 3+ 43
i
|
|
1 0305 0428 0340  N29 El2 2+ 0349 0357 2 Syd 0330 >0
0341 0356 N1l W27 14 0321 .
|
12 1315 1922 1330  N27 W04 3. 44 <1345 >1{
1327 '
1328
14 0000 0100 0016  N29 W17 2 0009 0011 1 Syd
|
14 0246 0520 0304 N27 W21 2+ 0305
0319
15 0207 0427 o221  N26 W35 3+ 45 0221 0248 3 Syd 0221 >0
i
5.0V.:
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(CONTINUED)
TRAL OBSERVATIONS TYPE IV SINGLE-FREQUENCY RADIO EMISSIONS
nd Max. Freq. Beg. End Max. Peak Mean
T Int. Range Obs. Freq. Type uT uT uT Flux Flux Obs.
911 3 >3500- < 25 Har, 19 | 9100 C+ 1709.5 17215 - 740 320 Ned
2800 C+ 1702 1839 1756 2000 ott
545 C+ 1710 1824 - >250 >250 Par
200 C+ 1710 1838 - > 900 Par
p11 1 Syd,25 | 9400 o] 0530 0600 0538.6 2000 Nag
3000 [¢ 0532 0600 0545 1120 210 Tok
1420 6] 0529 0607 - >139 Syd
545 c 0531.5 0541.5 - 20 8 Hol
200 ¢ 0535.3 0536.1  0535.7 600 250 Tok
b13 2 Syd 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 - 180 40 Hol
200 C+ 0527.2 0548.9  0527.8 560 480 Tok
59 3 400- 150 Har,19 | 2800 c 1745.5 1752.5 1748 83 ott
545 ¢ 1746 1749 - 40 18 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 NBS
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 1048 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 Uce
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 t 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 [ 1012 1026 1019 600 320 Ned
9100 C+ 1119 1152 - >1500 500 Ned
2980 [¢] 1015 1027 1021.7 360 200 Ned
2980 C+ 1119 1152 - >600 400 Ned
1500 C+ 1016.4 1336.4  1120.6 600 HHI
808 C+ 1018 1249 1224 >320 Pra
545 Rise 1020 1116 - 100 50 Ned
545 C+ 1116 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 Tor
boo 3 Syd 9500 C+ 0315 0500 0333 5800 5320 Tok
37 3750 CS+ 0315 0500 0345 3450 Nag
2000 C+ 0316 0506 0450.4 1800 1600 Nag
1000 [of! 0317 0517 0422.8 47500 Nag
545 C+ 0318 0558 - 7500 2000 Hol
200 C+ 0321 0731 : 10000 3000 Hol
ﬁoo 3 >580- <50 Har,Ka | 9100 [of8 1322 1502 1332 >7500 3750 Ned
25 2800 C+ 1320 1900 1345.5 5500 ott
37 1500 C+ 1323 1453 1328.7 770 HHI
808 eC+ 1325 1445 1341 >240 Pra
545 C+ 1326.5 1506.5 - > 5000 1000 Ned
200 Ce 1327.5 17575 - > 2000 300 Ned
9400 ¢ 0001.5 0036.5  0004.3 265 Nag
3750 ¢ 2355 0040 0003.3 45 Nag
2000 ¢ 0010 0035 0023.7 20 Nag
1000 F 0017 0034 0029.4 980 Nag
| Y 3 Syd 9500 Ce 0335 0510 0350.5 4220 Tok
37 9400 FCS 0258 0518 0350.5 8050 Nag
3750 FCs 0258 0518 0354.6 4300 Nag
2000 FC$ 0258 0518 0443.7 1800 Nag
1000 FCS 0259 0519 0336.1 1400 Nag
545 Storm 0300 0335 - 5 20 Hol
545 C+ 0335 0535 - >220 100 Hol
200 C+ 0319 0539 - > 700 120 Hol
508 svd, 9400 o1 0218 0343 0228.4 24000 Nag
25,37 1 3750 Csi 0219 0339 0222 11600 Nag
2000 ol 0220 0335 0222.6 4950 Nag
1000 Cr 0220 0615 0227.1 8600 Nag
545 Ch 0221.5 0501.5 - 800 60 Hol
200 C 0221 0619 - >21700 160 Hol

S L5
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TABLE 1V 1960-19

FLARE DATA SPECTRAL OBSERVATIONS TYPE II SPE
Flare
Gr. Beg. End Max. Serial Beg. End Max, Freq. Beg.
Day uT UT uT Position Imp. No. uT uT Int. Range Obs. uUT
19 1543 1649 1557  N28 W90 2 1636
1657 1735 1707 N28 w90 1 1708
20 1955 2032 2020 N25 w90 3 47 3 125- 30 Har 2027
27 No Flare Patrol 1523 1526 3 75- 50  Har 1509
Dec.
05 1825 2350 1838 N26 E74 3+ 49 1834 1850 3 125-<25 Har 1834
08 No Flare Reported 1604 1610 2 170- 35  Har
16 1517 1630 1531 N17 W35 2 1532 1548 3 130- 35 Har
30 0344 0415 0348 N15 E22 3 50
1961
Jan,
03 No Flare Patrol 0211.5 0229 2 Syd
30 1418 1440 1425 N11 E06 2- 1426 1430 2 400-100 Har
30 2000 2013 2004 N12 E03 1 2006 2013 2 350- 80 Har
K} 1500 1535 1512 N10 wil 1+ 1517 1519 2 260- 80 Har
Feb,
21 2259 2342 2310 S14 EM 1+ 2317 2318 1 syd 2310 ;
2327.5 233151
Mar.
18 1738 1810 1742  NO6 E07 1+ 1749 1754 1 115- 70 Har
1757 1800 2 80-<25  Har
1757 - 1800 1 41-28 46,7
26 1009 1150 1035 S15 E74 3 51 ‘
|
|
|
Apr. ‘
04 1414 1438 - N14 E23 1 1421 i
|
04 2233 2306 2240 N4 E17 1 2209 22373 1 41-20 7 2235 ‘
2249 I
|
i
05 1555 1658 1526 N13 E12 1+ 1625
05 2051 2149 2059 NI2 E03 1 2057
06 No Flare Reported 0015 0021 3 200-<40  Har 0013
0015.5  0021.5 Syd |
i
|
|

_;'7-_; 6 / 5.0



63 (CONTINUED)

ETRAL 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.
1653 2 19 -
1723 1-2 19 -
2046 2 >580- 60 Har,19 { 2800 (o 2023 2110 2026.5 400 ott
545 RF 2025 2115 - 90 40 Par
200 C 2028 2033 - 220 100 Par
108 [o} 2027.5 2034.5 2033 >300 NBS
1513 3 >580- 150 Har -
1858 3 580- 25 Har,19 2800 (o] 1828 1855 1837.5 330 Ott
| 545 C 1832 1843 - >180 45 Par
| 200 C 1835 1843 - >1000 280 Par
! 108 (o] 1832 1850 1837.1 >300 NBS
|
|
i -
| 108 c 1531 1535.5  1532.6 >300 NBS
9400 s 0350 0500 0424 24 Nag
3750 ¢ 0345 0445 0424 20 Nag
9500 c 0218 0222 0217.5 101 Tok
9500 ¢ 0230 0233 0230.3 87 Tok
9100 s 1424 1426 - 800 370 Ned
2980 c 1424 1425.5 - 160 77 Ned
2800 8 1423.8 1430.8 14247 160 ott
1500 8 1424 1430.5 1424.7 kil HHI
536 ec 1424 1427 1424.5 470 Pra
200 ¢ 1424.5 1425 - > 700 Ned
200 Cc 1428 1429 - 2650 1300 Ned
108 [+] 1424 1426 1425.5 >300 NBS
108 C 1426 1429.5 1428 >300 NBS
2800 8 2003 2006 | 2004.3 70 ott
545 [ 2003 2004.5 - >120 Par
200 [ 2003.5 2004,5 - 700 400 Par
200 o] 2007 2009 - >800 700 Par
9100 c 1514 1515 - 158 72 Ned
2080 s 1513 1515 - 210 4 Ned
2800 s 1511.5 15165 1514.3 350 ott
600 ec 1512 1512.3 - 80 45 Ucc
600 8 1513 1516 - 95 10 Uce
200 c 1512 1513.5 - >220 Ned
108 c 1617 1517.6 . 1518.3 >300 NBS
2343 1- 41-29 46 -
2800 c 1738.5 1747 1741.5 15 5 Ott
200 c 1738.5 1741 - 550 200 Par
2100 c 1026 1038 - 1150 550 Ned
2980 c 1026 1040 - 460 205 Ned
1500 C+ 1020 1210 1028.7 200 HHI
808 C+ 1026 1200 1109 >220 Pra
536 C+ 1024 1200 - >450 Pra
200 RF 1027.5 1059.5 - 400 120 Ned
11 C+ 1030 1143 1034 3000 150 AOP
30 C+ 1033.8 1053.8 1035 2000 AOP
1424 Har 2800 s 1421 1429 1422.8 12 5 Ott
600 ec 1422 1426 66 35 Ucc
2320 2 >580-<100 Har 3750 [ 2235 2243 2238 31 Nag
2401 1- 41-26 7 2800 c 2232.5 2343.5 2237.7 25 8 Ott
2000 f 2235 2243 2238 40 Nag
1000 f 2234 2246 2241.8 115 Nag
545 c 2235 2246 2241 85 35 Hol
200 RF 2236 2300 2241.5 800 300 Hol
1628 Har 2800 c 1623.5 1627.5 1625.5 14 17 Ott
1500 c 1623.5 1635 1626.3 17 HHI
545 s 1625 1627 65 30 Ned
2105 3 >3000- 125 Har 2800 s 2056 2141 - 3 1.5 Ott
545 (o} 2057 2105.5 - >350 Par
200 C 2057.5 2102.5 2100.2 380 150 Hir
108 c 2059 2108 2059.9 >30 NBS
10019 3 >580- 150 Har 9400 s 0014 0024 0016.2 28 Nag
3750 c 0012 0019 0616.3 55 Nag
2000 c 0012 0019 0015.4 65 Nag
1000 c 0012 0019 ' 0016.6 3 Nag
545 c 0013.5 0019 - >170 Hol
200 c 0013.1 0017 0013.7 200 80 Hir
108 C 0016.6 * 0022.6 0020 >300 NBS
V-6 -
’
| €




TABLE IV 1960-1963

FLARE DATA SPECTRAL OBSERVATIONS TYPE II SPECTR
Flare
Gr. Beg. End Max, Serijal Beg. End Max. Freq. Beg. End
Day uT uT uT Position Imp.  No. uT uT Int. Range Obs. uT uT
26 1646 1945 1710 S11 ES4 3 53
May
04 2145 2340 2213 S11 w56 3 54 2209 2239.3 1 41-20 7 2249 >2401
09 1438 1805 1551 NO09 E12 3 55
June
1 1502 1620 1521 NO2 wa9 2+ 56 1508 1515 2 150- 50 Har 1505 1526
- 1508 1512 2 41-12 ] 7 1520 1578
1516 1523 3 41-11
13 0439 0456 0442 NO2 E28 1 0445 0446 Syd
14 1610 1700 1635 NO02 EQ7 2 1634 1638 1 140- 45 Har
15 1622 1736 1645 NO5 w07 2+ 1646 1701 2 150-<25 Har
1649 1708 1+ 41-20 7
15 1716 1730 1718 NO3 w06 1+ 1723 1727 2 200- 50 Har 1717 1732
July
11 1615 2040 1659 S07 E31 3 57 1702 1718 3+ 140-<25 Har 1655 1845
1710 1702 2300
12 0950 1300 1025 SO07 E22 3+ 58
15 1433 1929 1558 N13 E15 3+ 59 1533 1623
1435
1522 1803
17 0710 0926 0736 507 w4b 3 60
18 0920 1250 1005  SO7 W59 3. 61

57-7 0)



(CONTINUED)

AL OBSERVATIONS TYPE IV SINGLE - FREQUENCY RADIO EMISSIONS
Beg. End Max. Peak Mean
anf" g::g; Obs. Frea. Type  UT UT uT Flux Flux Obs.
1 2800 s 1640 1857 32 11,3 ot
: 2800 c 1656.8 1704.8 1702 18.3 9.6 Ott
i 108 s 1647.5 1648.1 1648 >30 NBS
1- 41-26 7 9400 s 2207 2216 2209.2 25 Nag
3750 c 2207 2213 2209 80 Nag
2800 8 2205 2214 2208.8 95 31 Ott
2000 c 2205 2213 2208 110 Nag
1000 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 HHI
3 3000-<100 Har 9400 c 1505 1515 1508 100 Pra
2 41-28 7 2800 C+ 1500 1527 1507 365 77 Ott
808 C+ 1503 1520 1507 187 Pra
600 eC+ 1503 1527 - 500 105 Uce
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 Ott
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
108 c 1633 1637.5 1634.2 >30 NBS
9100 s 1640 1645 - 265 133 Ned
2800 S 1638 1647 1642 185 48 Ott
1500 s 1637.6 1657,2 1642.2 52 HHI
545 [ 1635 1647 - 18 8 Ned
200 o} 1635 1643 - 480 80 Ned
108 [of 1643 1646.5 1645 >300 NBS
1- 41-25 7 9100 s 1718 1720 - 292 119 Ned
2800 s 17175 1723.5 1718.5 95 11 ott
1500 s 1718 1725 1719 66 HHI
545 S 1718 1720 - >750 Ned
200 C 1718 1720.5 - >1000 Ned
3 >3900- <25 RHar 9100 C+ 1652 1730 1704,5 1380 Ned
2+ 41-18 7 2800 C+ 1650 1845 1745 1500 360 Ott
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+ 1018 1145 1029 6000 1500 Ned
2980 C+ 1018 1145 - 4100 1100 Ned
2800 Pi 1145 1530 - 45 13 ott
1500 C+ 1010 1410.5 1042,5 1700 HHI
600 eC+ 1019 1159 - §50 250 Uce
200 C+ 1022 1142 - 22000 2000 Ned
111 C+ 1024.2 1200.2 1030 4000 350 AQOP
23 C+ 1023.8 1052.3 1031.4 3000 300 AOP
3 3000- 100 25 9100 f 1430 1445 - 14 Ned
2980 c 1433 1441 1436.5 61 27 Ned
3+ 41-9 7 2800 s 1432 2210 1623 54 23 Ott
2800 c 1432 1446 1436.3 54 16 Ott
1500 c <1435 >1635 1600.7 296 HHI
600 ec 1431 1451 - 41 13 Ucc
200 c 1435.5 1439.5 - 280 100 Ned
111 c 1435.8 1438.6 1436.9 1500 150 AOP
2800 c 1536 1623 1610 111 25 Ott
808 o} 1535 1630 1620 >270 Pra
545 c 1525 1635 - 400 0 Ned
200 RF 1530 1730 - 100 Ned
3750 c 0718 0843 0758.6 125 Nag
2980 C 0718 0908 - 103 41 Ned
2000 C 0718 0843 0758.2 105 Nag
1000 C 0720 0810 0758.5 85 Nag
600 ec 0729 0734 - 55 13 Ucc
9100 C+ 0939 1049 - >2400 Ned
| 2980 C+ 0938 1043 - 2400 800 Ned
1500 C+ 0938.5 1330 0858 1180 HHI
808 C+ 0743 1100 - 300 Pra
‘ 545 C+ 0944 1034 - 650 200 Ned
\ 200 C+ 0944 1044 - 1000 200 Ned
| 111 C+ 0944 1330 0956.7 4000 150 AOP
| 23 C+ 0946.2 1030.2 0951.5 3000 300 AOP

Zr- 7



TABLE IV 1960-

FLARE DATA SPECTRAL OBSERVATIONS TYPE It i
Flare
Gr. Beg. End Max. Serial Beg. End Max. Freq. Beg.
Day uT uTt uT Position Imp. No. uT uT Int. Range Obs. uT
July
20 1633 1735 1653 S05 W90 3+ 62 1554 1556 3 420-150 Har 1552
1557 1619 3 250-<25 Har 1607
1600 1625 3 41- 20 7 1620 I
23 2343 2430 2348 S06 w49 1 2347 2359 3 >580-<100 Har
24 0403 0620 0504 N12 E16 3+ 65 !
24 1722 2220 1822 NO8 E 09 3 66
\
28 No Flare Patrol 0233 0258 Syd 0303
30 No Flare Reported 1927 1930 2 180- 50 Har 1946
1926 1932 1- 41- 33 7
Aug. 1942 1946 1+ 41- 30
10 2309 2353 2320 NO8 E68 1 2325 2342 Syd
2330 2343 1 41- 21 7
11 No Flare Reported 0412 0420 Syd
12 1614 1635 1618 N17 w4g 1 1618 1631 2 220-<25 Har
1624 1638 1y 41- 1.6 7
|
18 2038 2152 2049 NO9 W37 2 2046 2110 3 180-<25  Har 2135
2051 2146 3 41-22 7
Sept.
03 2040 2125 2049 N1l EO1 2 2049 2055 1 200- 35 Har
10 No Flare Reported 1947 2014 3 150-<25 Har 1937
1935.2 1938 2 41- 7.6 7 1935
2013
15 Q0031 0139 0042 S15 wil 2 0043 0050 Syd
16 1057 1258 1110 N18 ET7 3+ 68
27 1950 2016 1956 Ni3 ET1 1+ 1956 2013 3 180-<25 Har
2001.3 2015 1+ 41-25 7
28 2202 2530 2223 N13 E29 3 69 2217 2231 3+ 150-<25 Har 2212
- 2217 2249 3+ 41-15 7 2214.]
Nov.
10 1434 1450 1444 N19 w9C 1+ 1433 1437 3 150-<50 Har 1440
1439 1502 3 150-<25 Har 1440
1433.4 1509 3 41-21 7
Dec.
23 1856 2350 2002 S07 E43 3 70
3 2100 2140 2120 507 E90 1 2022
2209 2225 2214 512 E90 1

LY
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1963 (CONTINUED)

SPECTRAL OBSERVATIONS TYPE IV

SINGLE-FREQUENCY RADIO EMISSIONS

Beg. End Max. Peak Mean
End Max, Freq.
uT Int. Range Obs. Freq. Type UuT uT uT Flux Flux Obs.
1804 3 >3900- 50 Har 9100 EC+ 1552 1637 1553.6 4000 1000 Ned
25 2800 C+ 1552 1634 1621.3 1800 500 ott
1730 2 48-10 7 2800 Cc 1634 2016 1725.5 250 55 Ott
1500 C+ 1552 >1842 1621.5 412 HHI
545 C+ 1552.5 1629.5 - 700 5 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 Hol
200 c 0428.7 0429.6 - >800 200 Hir
2800 s 1730 >2330 1802 16 ott
600 s 1742 1813 - 11 7 Uce
200 Rise 1735 - - 350 Ned
0344 Syd 9400 o) 0230 0300 0235.6 220 Nag
3750 o] 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 Hol
2042 2 41-24 7
9400 s 2316 2319 2317.1 25 Nag
3750 s 2316 2318 2316.8 40 Nag
2800 s 2315.5 2318 2316.8 22 10 ott
2000 ¢ 2316 2319 2316.8 10 Nag
200 c 2317 2319 - 450 120 Hol
2800 S 1613.5 1618 1616 7 3 ott
1500 s 1614 1620 1615 1 HHI
600 es 1614.5 1617.5 - 33 9 Uce
200 f 1613 1623 - 300 Ned
2158 1- 41-26 7 2800 s 2039 2050 2044 43 16 Ott
2800 c 2054.2 2058. 2056.3 28 10 ott
180 o] 2047.5 2054.5  2049.3 >300 NBS
2800 s 2042 2052 2045.5 270 35 Oott
2017 3 >3900-<2100 Har 2800 o] 1930 2031 2001 880 300 Ott
25 108 Onset 1934 2014 1939.3 >30 NBS
2154 1+ 41-21 1 Storm
9400 S 0034 0104 0040 105 Nag
3750 8 0030 0110 0040 280 Nag
2000 C 0030 0100 0040 145 Nag
1000 c 0033 0103 0040 43 Nag
9100 C 1102 1127 1104 635 221 Ned
2980 C 1101 1135 1104.6 532 106 Ned
1500 C 1055 1205 1111.6 146 HHI
600 I3 1101 1108 - 47 20 Uce
200 C 1103 1111 - 5000 300 Ned
111 c 1103.2 1118.1 1103.9 10000 100 AOP
23 f 1104.7 1118.1 1115 1000 50 AOP
2800 c 1952.5 1954.,5 1952.7 13 5 Ott
200 c 1952 1953.7 - >1200 Par
108 c 1952.5 2004.5 1953.4 >30 NBS
2249 3 >3900- 50 Har ,25{ 9400 C+ 2213 2253 2217.3 1600 Nag
2358 2+ 41-14 7 3750 C+ 2212 2252 22117.3 1690 Nag
2000 C+ 2211 2251 2220.2 1000 Nag
1000 C 2208 2253 - >15 Nag
545 C+ 2214 2250 - 1600 300 Hol
200 C+ 2213 2343 - >900 150 Hol
108 C 2213 2222 2217 >300 NBS
108 C+ 2222 2404 2347 >300 NBS
25 9100 c 1432 1452 1439.8 142 52 Ned
1543 3 41-21 7 2800 (o) 1428 1506 1444 124 46 ott
1500 c 1430 1440 1435.3 47 HH1
108 C 1432 1437 1435 >300 NBS
108 C 1438 1501 1441 >300 NBS
2800 1900 >2015 - 13 ott
2025 2 41-20 1
V-8
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Gr.
Day

1962
Jan,
23

Feb.
06

23

Mar.
01

22
22

Apr.
12

20

27

M
01

23
28

June
21

Aup,
13

14

TABLE 1V 1960-

FLARE DATA SPECTRAL OBSERVATIONS TYPE Il
B End M Flare
eg. ny ax. Serial Beg. End Max. Freq.

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

No Flare Patrol 1500.2 1506 2 75- 50 Har
1459.4 1508 1+ 41-26 7

No Flare Reported 2203 2223 3 41-16 7

No Flare Reported

1634 1725 1644 S13 wb6 2+ 1641.1 1659 3 320- 25 Har
1637.2 1705 7

1444 1640 1446  N10 E66 2+ 71

No Flare Patrol 0231.5 0235 Syd

2220 2310 2241 NO7 E36 3 72

No Flare Reported 1648 1651 3 41-26 } 7
1658 1107 2 41-22

2149 2244 2213 N11 E19 1 2154 2207 3 41-21 7

1734 2129 1806 NO9 EO5 3 73 1844.4 1853 2 75-25 Har

1958 2040 2003 NO9 W26 2+ 2004.6 2019 3 300-25 Har
2016 2020.3 14 41-29 7

2007 2040 2013 Ni4 wad 1 2021.8 2032 2 120-30 Har

1430 1710 1450 NO$ w48 3 74 1554.3 1603 3 90-25 Har

1346 1440 1413 NO8 158 3 75 1414,5 1427 3 240-25 Har

1916 1940 1927 N1y 160 1 1919.7 1940 3, 150-25 Har
1921 1940 3 41-12 7

1532 1609 1535 507 W53 1+ 1533.3 1538 3 240-50  Har

No Flare Reported 0245 0253 svd

1629 1720 1640 S15 E78 1 1640.3 1645 2 240-50 Har

0620 0756 0640 Nid 125 3 76

2040 2112 2046 N0t W05 1 2042 2045 3 75-45  Har

0226 0302 0235 NOZ 1976 1 0248 0255 svd

s 79

Be
UT

22;
22

17
1




763 (CONTINUED)

SPECTRAL OBSERVATIONS TYPE [V

SINGLE-FREQUENCY RADIO EMISSIONS

End Max. Freq. Beg. End Max. Peak Mean
uT Int. Range Obs. Freq. Type uT uT uT Flux Flux Obs.
i
\
|
2200 1-3 450-150 Har 108 ¢ 2156 2204 2157 >30 NBS
2326 1 41-24 7 108 ¢ 2204 2330 2229 >30 NBS
2417 z 580-320 Har -
2005 1+ 41-15.5 7 2800 C 1635 1657 1642.5 425 81 Ott
| 1828 2-3 250-125 HAR 545 ¢ 1637 1645 1639 120 30 Ned
' 200 Cc 1640.7 1645 - >9300 >900 Ned
108 C 1636.5 1648.5 1645 >300 NBS
108 C 1648.5 1740.5 - >30 NBS
9100 C 1448.2 1503.2 1450.5 861 271 Ned
2800 C 1447.5 1507 1450.5 470 85 Ott
1500 C 1448.7 1558.7 1451.6 >880 HHI
545 s 1450 1500 1454 40 18 Ned
200 C 1450.5 1501.5 1452.7 320 55 Ned
108 f 1450 1512 1452.3 30 NBS
¢ - - 2231.2 29 Nag
3750 - 2214 2250 2230 35 Ott
2800 ¢ - - 2231.4 16 Nag
2000
3 1707 2 41-22 )
b 1425 2 41-22
2213 2-3 580-100 Har 9400 s 22115 2215.5 2212.1 76 Nag
2335 24 41-21 7 3750 s 2204 2215 2212.2 135 Nag
2800 ¢ 2148 2218 2212 150 21 Oott
2000 c 2203 2214 2212.2 92 Nag
1000 c 2203 2213 2212 74 Nag
: 208 eC+ 2148 2214 2207 360 210 Uss
200 ¢ 2149.1 21571 2150.4 120 30 Hir
200 C+ 2200.5 2213 2210.4 460 120 Hir
108 C+ 2147.8 2158.9 2150,9 >300 NBS
108 C+ 2158.9 2213.5 2212.3 > 300 NBS
) 1942 2-3 580-170 Har 2800 s 1734 2228 1845 25 12 ott
! 2800 s 1800 1818 1803.5 20 5 Ott
i 222 { 1800 1940 1817.3 310 50 Sea
2800 s 1957.3 2009 1959 72 13 Ott
200 4 2002.7 2006.2  2004.2 170 60 Hir
108 C 2001.5 2008.2 2006 > 300 NBS
2800 s 2002 2127 2035 4 2.7 ott
222 ¢ 2008 2010 2009 50 10 Sed
| 9100 - s 1438 1515 1502 52 26 Ned
: 2800 ¢ 1437 1450 1443.5 42 17 ott
2800 s 1532 1541 1535.5 7 4 ott
215 ¢ 1535 1645 1625 115 25 Osl
9100 S 1412.2 1415.2 1413.1 614 256 Ned
2980 s 1411.5 1415.5 14131 180 100 Ned
1500 s 1412 > 1421 1412.5 72 HHI
545 s 1412.8 14)6 1413.8 25 iz Ned
545 s 1416.2 1416.5 - 60 30 Ned
200 C 1412.3 1420.3  1413.6 2100 350 Ned
1 C 1412.3 - 14125 8000 AOP
23 F 1412.4 1438.6 1412.6 > 10000 1000 AQOP
1] 2012 1-2 3000-180 Har 2800 c 1915 2105 1920.5 60 6 Ott
5 2130 1 41-23 7 222 c 1918 1928 1918.5 270 50 Sea
108 C 1918.5 1936.5 1922.5 >300 NBS
9100 s 1531.9 1533.1 1532.2 62 35 Ned
2800 s 1531.7 1536.7 1532.4 56 11 Ott
1500 s 1531.5 1535.7 1532.4 5 HHI
200 c 1531.9 1534.9 1533.7 800 250 Ned
108 C 1531.5 1541.5 1535 > 300 NBS
200 ¢ 1640 1642 - 160 45 Ned
108 s 1641.8 1645.3 1643 >300 NB3
9400 f 0625 0805 0646 - - HHI
1500 B 0625 0800 0637 5 - HHI
2800 s 2039.5 2042.1 2041 23 7 Ott
108 s 2039.5 2041 2040.3 >30 NBS
9400 s 0245 0248 - >175 Naygr
3750 c 0244.5 0248.5 0246.8 70 Nag
2000 c 0245 0250 0246.8 33 Nag
1000 s 0245 0250 0247 22 Nag
545 c 0246 0247.6 - 30 12 Hol
200 ¢ 0247.1 0253.1 0249.7 >1000 120 Hir
V-9
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TABLE 1V 1960-196:

FLARE DATA

Gr.
Day

Sept.

07

Oct.
23

Nov.
30

1963

Mar.

03

Apr.
26

May
01

24

25

25

June
14

26

Aug.

12

17

Sept.
14

Beg. End Max.

uT Ut Ut Position Imp,
No Flare Reported

1507 1730 1534 S14 E24 2
1642 1745 1704 NO3 W70 2

No Flare Patrol

No Flare Reported

No Flare Reported

0525 0835 0608  N15 E46 2
1515 1525 1519 N10 W70 1-
0129 0135 0120 NO8 W78 1

1622 1638 1624  NO5 W85 1

NO9 w34 1
NO9 W35 1

0225 0245 0228
0247 0330

0300 0346 0306 NO7 W68 ?
No Flare Reported

1540 1640 - $12 E09 1.

2112 2205 2123 Ni2 E72 1

2008 2210 2113 N10 EGO 2

Flare
Serial
No.

N i
o

SPECTRAL OBSERVATIONS TYPE 11 SPEC
Beg. End Max. Freq. Beg.
ut uT Int. Range Obs. uT
1653.3 1655 3 150-60 Har
1517
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 1 41- 22 7
0133 0135 Syd
1623.5 1637 2 150-<50 Har 1652
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 i




J(CONTINUED)

v

‘TRAL OBSERVATIONS TYPE IV

SINGLE—FREQUETLCY RADIO EMISSIONS
¥

End Max, Freq. Beg. End ¢ Max, Peak Mean
uT Int, Range Obs, Freq. Type  UT uT UT Flux Flux Obs.
600 ec 1651 1653 - 14 9 Uce
221.5 f 1651 1652 1651.3 120 25 Sea
108 s 1653.3 1654.8 1654 >300 NBS
1702 1-3 580- 180  Har 9100 s 1510 1605 1527 26 13 Ned
2800 C+ 1503 1550.2 1529 140 44 ott
2000 C+ 1505 1705 1529.5 - - HHI
1500 C+ 1505.5 17055 1531 282 HHIL
808 Cs 1507 1617 - >300 Pra
550 C+ 1512 1712 1545 1000 200 Ned
260 C+ 1505 1615 1518 20 Pra
200 s 1510 1543 1520 85 45 Ned
108 (o8 1507 1555 1529 >30 NBS
2800 s 1642 2112 1658 16 ott
221.5 RF 1645 1833 1656 62 6 Sea
9400 s 0317 0329 0320 56 Nag
3750 s 0317 0327 0319.6 87 Nag
2000 s 0312 0324 0318.4 57 Nag
1000 ¢ 0312 0330 0317 62 Nag
2000 c 0358 0438 0418 59 25 Nag
1000 c 0346 0401 0348 24 10 Nag
200 c 0351.5 0352 0351.7 720 200 Hir
200 c 0351 0411 - 20 10 Hir
9400 C+ 0532 0600 0537.6 1500 600 Nag
3750 C+ 0526 0600 0544 1500 640 Nag
2000 c+ 0526 0606 0545 600 200 Nag
1000 C+ 0526 0606 0545 135 50 Nag
600 eC+ 0520 0617 - 550 100 Uce
200 ¢ 0533.8 05358  0534.9 1000 250 Hir
200 ¢ 0536 0611, - 180 40 Hir
9400 s 1515.5 15188 1516 109 HHI
2800 s 1515.3 15205  1515.9 32 6 ott
550 1515 1516, - 20 Ned
200 1515 15162 - >180 Ned
108 1515 15168  1515.5 >300 NBS
18 - 1514 2130 - - NBS
2000 ¢ 0129 0137} 0130.1 15 3 Nag
1000 f 0126 0136} 0130.1 37 10 Nag
208 c 0130 0132! 0131 62 40 Uss
108 f 0126 0134 0130.8 >300 NBS
1712 1- 41-23 7 9400 s 1621.5 16255  1622.4 21 HHI
2800 s 1621.8 1628 1622.5 16 4 ott
2000 s 1621.5 16255 16223 - HHI
550 s 1621.8 16238 15 8 Ned
200 ¢ 1621.8 1625.8 420 130 Ned
200 Rise/
Storm 1622 - . - Ned
108 Precur- 1621.4 1626586  1623.5 >300 NBS
sor
Storm  1621.6 27316 2010 >30 NBS
9400 c 0221 0231 0336.6 50 25 Nag
3750 ¢ 0220 0230 0226.7 70 35 Nag
2000 ¢ 0219 0231 0227.6 34 19 Nag
1000 ¢ 0219 0231 0227.6 25 11 Nag
9400 s 0303 0313 0304.4 20 10 Nag
3750 c 0302.5 03175  0304.4 50 15 Nag
2000 c 0301 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 ¢ 1609 1639 1610.2 80 HHI
600 es 1609.5 16145 - 80 35 Uce
600 c 1615 1628 - 27 10 Uce
200 c 1609.5 1615 1610 >650 85 Ned
200 RF 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 Ott
2800 s 2017 2018 2017.5 6 3 ott
-10
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TABLE IV 1960-196

FLARE DATA SPECTRAL OBSERVATIONS TYPE Il SP}
Flare

Gr, Max, Serial Beg. Freq. Beg.

Day uT Position Imp. No, uT Range Obs. uT
Sept. Syd

20 No Flare Reported 2400 41-15 7 2410 >2

2403
26 0717 N13 w78 3 79

s~ @

S.0V-



B (CONTINUED)

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.
55 3 41-23 7 9400 C+ 2347 2404 2358.8 3850 470 Nag
9400 C 2429 2435 2432.8 275 165 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
i
' 9500 s 0710 0732 0714 2901 2479 Tok
9400 C+ 0705 1000 0714 >992 HHI
9400 C+ 0705 0735 0714,2 4350 1030 Nag
3750 C+ 0705 0740 0716.2 1850 805 Nag
3750 C 0740 0755 0749.3 200 105 Nag
2980 C+ 0705 0805 0716 1008 168 Ned
2000 C+ 0705 0732 0723 495 255 Nag
2000 C+ 0732 0755 0749.4 115 115 Nag
1500 c 0637 1137 0723.5 287 HHI
1000 C+ 0700 0732 0714 185 75 Nag
1000 c 0732 0755 0749.2 47 30 Nag
600 es 0701,5 0712.5 - 340 Uce
600 C+ 0713.5 0923.5 - 415 Ucce
550 C+ 0705 0900 0713 260 20 Ned
200 C+ 0705 0745 0710 260 90 Ned
111 c - - (0722) {220) AOP
23 o] - - (0716.1) {10000) AOP

5.77-//QR)
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TABLE V., CATALOGUE OF GEOMAGNETIC STORMS
DURING 1960-1963

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:

1. General stom 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. Long.
Co College, Alaska N6LO520¢ 212°10" N6k4.5 255.L
Fr Fredericksburg N38°12! 2829381 N49.6 349.9
GR*  Greenwich N51°00! 355031 N5k.6 79.0
Ho Honolulu N21°18" 20154 N2l.1 266.5
Si Sitka N57°04! 224°40" N60.0 275.4
Tu Tucson N32915° 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 Catalogue Serial Number.

Column 2 Greenwich Day.




GENERAL STORM CLASSIFICATION (Columns 3 through 8)

Tyve, 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).

Column 3 Onset Time UT.

Column 4 End, Greenwich Day/UT.
Column 5

Column 6

Column 7  Maximum three nour Ky
Column 8

Average storm Kp. This has been calculated as the average

Kp for the period shown in Columns 3 and k.

Column 9 Number of Observatories Reporting the Geomagnetic 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 4l give number of ob-
servatories reporting an sc. The second nurber gives
the total number of observatories reporting.

PLANETARY THREE-HOUR INDICES AND OTHER DATA DURING THE STORM PERIOD

Column 10 Planetary three-hour indices.

Column 11 Sum of the Kp for the Greenwich day.
Column 12 Ap for the Greenwich Day.

Column 13

The Greenwich Day and three hour interval with the first

Kp > h-.

GEOMAGNETIC DATA FROM SIX SELECTED OBSERVATORIES

The data for five of the stations were taken from reflerence 23. Tve
Greenwich data were obtained from reference 20.

Column 14

D-Magnetic Declination - This is the azimuth of the hori-

Column 15

zontal component or the magnetic intensity measured from
the geographic north towards the east from O to 360.
Unit in minutes of Arc.

H-Horizontal Intensity. The magnitude of the horizontal

component , glways considered as positive. In units of
gammas (10~2 sauss).

5.V-ii
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R

Column

10

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

Column

ponent. Positives il downward, negatives il upward,
in units of gammas (1070 gauss).

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

Column

18

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

Column

19

Maximum Kp. This is the maximum three-hour Kb reported

Column

20

by the observatory.

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

Column

21

Range of Starting Time.,

Column

22

Sources. These are the published sources for the data

given in Shis table. 1In many cases these references give
relations of the storms to other phenomena, such as a solar
flare, polar cap absorption, etc.

S.V-iid




TABLE V-A. MAJOR GEONAGNETIC STORMS

DUKIEG 1060-1003

A list of all storms during 1900-1963 W
or greater than T+ is given on Table V-A, pace
were published in TAGA Bulletin 12-01. The da
were prepared from the planetary three~hour-ra
in references 4 and 7.

DWV-iv

ith at least one Kg equal TO
5,V-4, The data for 1060

ta “or 1061 throush 1003

noe indices Kp pubhlished



TABLE V CATALOGUE OF GEON

BASIC STORM DATA SSC REPORTS
Serial Max. Max Average
g Reference Three Hour Gr. Interval Kp
Storm
No Date Onset End Type Int. Kp Ko 22 44 23 1 2 3 4 5 6 7 8 $Kp
1960
Jan,
1 Jos 0201 06/04xx  Sc m 5~ 4- 41 50/63 4 30 5- 4o 3+ 4+ 3+ 3- 4o 29+
06 4- 3+ 2- 1+ 2- 2- 2 1+ 17-
2 |10 0718 11/18xx  Sc ms 6- 5- 44 52/65 14 1+ 2+ 5 5+ 5- 6- 6- 5+ 35+
11 40 3+ 5- 4+ 50 40 30 3- 3lo
3 13 1859 15/17xx Sc ms 6+ 4+ 62 76/78 17 20 3- 20 2- 1+ 1+ 4- 3+ 180
14 5+ 4+ 50 5- 40 30 5+ 6- 37+
15 6+ 5+ 4- 3+ 3+ 3+ 20 1+ 29-
4 18 0645 18/15xx  Sc,g ms 6- 50 6 3 20 2+ 6- 5- 4+ 2+ 3- 3- 27-
5 19 2208 22/14xx Sc,g m 60 40 22 26/46 3 3+ 2 lo 2 2+ 20 2- 2- 160
6 20 0357 22/14xx Sc,g ms 60 40 2 2 2- 3+ 30 4+ 3+ 40 3- 2+ 25-
21 6o 4+ 40 50 50 50 6- 5o 400
22 40 3+ 4- 50 3u 3o 20 3- 27-
Feb.
7 105 06xx  06/17xx g m 50 40 - 4 1+ 1- 3- 50 4+ 4- 3- 3+ 24-
06 5- 5- 40 2+ 2+ 30 1+ 20 24+
8 13 1930 14/23xx g m 5+ 40 2 2 0o 0+ 20 2+ 2- 1- 30 50 150
14 5+ 4+ 4- 4- 4- 4- 5- 30 320
9 |16 0847 21/21xx  Sc,g ms 6- 4- 4 9 3+ 2+ 2+ 4- 6- 5+ 30 4- 29+
17 4- 3+ 4+ 3+ 4- 30 3+ 5- 29+
18 5+ 5- 5- 3+ 30 3+ 40 3- 31o
10 19 1600 20/07xx g m 50 4+ - 1 20 20 3+ 4- 30 40 5- 4+ 270
20 50 40 30 3- 30 30 2- 3- 250
21 3+ 4- 4+ 5- 30 40 30 24+ 28+
11 26 1043 27/23xx  Sc m 5- 30 36  44/58 1 0+ 0o lo 2+ 2- 30 2- 1+ 11+
27 4- 5- 4- 40 3+ 3+ 3o 3- 28+
Mar.
12 14 1502 18/14xx  Sc,g ms 7- 3+ 6 8/15 1 1+ 2+ 2- 3- 2- 30 1- 1+ 15-
13 15 1225 17/22xx Sc,g ms 7- 4+ 5 5 2+ 0o 1+ 1+ 30 40 5- 6- 22+
16 6+ 7- 6- 4- 30 40 50 4+ 39-
17 3+ 4- 4+ 40 3- 3+ 40 3- 280
18 3- 4- 40 3- 2+ lo O+ 3- 19+
30 4- 2+ 20 30 3- 4+ 4o 4+ 26+
14 |31 0955 02/14xx g s 9. 8- 8 0/14 10 4+ 5- 50 8- T- 8o 8- 8+ 52+
Apr.
15 01 0307 - Sc s 9- - 2 - 9- 8- 70 Bo 8+ 9- 9- T+ 65+
16 02 2313 05/09xx Sc ms T+ 4+ 53 67/69 15 70 60 60 6+ 5+ 20 3- 4+ 40-
03 7- 7+ 70 6- 4- 3+ 4+ 3- 41-
04 3- 4+ 3- 3- 4- 40 4- 6- 29+
17 05 1300 05/21xx  Sc ms 60 5- 37 45/60 1 4+ 6- 4+ 2- 5- 60 30 1+ 3lo
06 lo 2+ 3- 20 3- 5- 40 4o 23+
18 07 1511 08/14xx  Sc m 5+ 40 30 37/54 2 3+ 4- 20 1- 2+ 5- 5+ 3+ 25+
08 40 4- 3+ 3+ 3- 3+ 20 20 24+
19 10 0126 13/09xx  Sc,g ms 7- 40 40 49/54 7 3- 40 4- 3+ 4- 30 5- 7- 32-
11 4+ 5- 30 3+ 3+ 3+ 3- 50 30-
12 6- 6- 5+ 4- 30 30 3- 4o 330
13 4+ 5+ 6- 3- 2+ 3- 3+ 3+ 30-
20 16 1200 18/12xx g ms 6- 40 - 3 40 3+ 2+ 3- 50 5+ 4+ 4+ 31+
17 6- 5- 4- 40 2+ 3+ 40 4o 32-
18 5+ 3+ 4+ 4+ 2+ 3- 1+ 20 26-
21 23 2100 26/11xx g ms 7- 50 - 8 2- 3- 20 20 i+ 2- 20 6- 190
24 7- 7- 5 4- 50 3+ 60 6+ 43-
25 7- 5+ 5+ 50 5+ 5- 50 5- 420
26 4+ 3+ 4- 3- 3- 3- 2+ 4o 26~

%



\AGNETIC STORMS DURING 1960-1963

LY

-/

Kp Interval  Time where 3
Max. Range of
ist Kp = 4- Consecutive Kp<4- D 5 i
H ¥4 Onset End K] . Sources
Ap Date/Interval Date/Interval se P Obs Starting Time
24 05/2 06/2 60 610 360 0201 5/16 7 Si
9
43 10/3 11/7 173 1180 685 0718 11/04xx 1 Lo 0647 - 0720 32
27 16 140 58 0719 12/03xx 5 Fr
2 115 25 0718 10/24xx 5 Ho
70 700 480 0720 11/17xx 7 Si
10 152 28 0647 11/18xx 5 Tu
10 13/7 15/4 100 1530 540 2000 15/09xx 7 Co 1859 - 2000 13,32,37
42 26 160 97 1900 15/17xx 5 Fr
30 1 100 20 1900 15/18xx 5 Ho
50 970 660 1900 15/17xx 7 Si
13 157 59 1859 15/17xx 6 Tu
23 18/3 18/6 17 128 40 07xx  19/02xx 5 Fr 0645 - 0800 | 37
80 720 510 0800 18/13xx 7 Si
13 3 37 0645 18/21xx 6 Tu
8 - - 22 187 46 2200 22/12xx 5 Am 2200 - 2208
11 132 41 2203 26/06xx 5 Ap
15 132 23 2208  22/14xx 5 Tu
17 20/4 22/5 22 129 56 20/03xx 24/22xx 5 Fr 20/03xx - 21/01xx
50 28 136 121  20/03xx 22/00xx 5 He
20 42 115 130 21/0lxx - - Gr
19 05/4 06/4 26 90 46 06xx  6/17xx 5 Fr O6xx - 1100
19 90 580 450 1000 5/20xx 7 Si
11 13 14 21 78 50 19xx  14/23xx 5 Fr 19xx - 1930
29
217 16/4 18/4 22 380 55 16/09xx 21/21xx 5 Fr 0836 - 1400
23 25 590 450 16/1400 16/18xx 7 Si
28 15 105 39 16/0920 19/00xx 5 Tu
21 19/4 20/3 25 115 50 19/1600 20/07xx 5 Wi Only by one station
19
22
6 27/ 27/5 6 Hu 26/1043 - 27/1100
22 9 264 44 27/1100 27/23xx
8 - - 6 271 41  14/1500 18/14xx 6 Ap Only by one station
21 15/6 18/4 a3 147 171 15/12xx  17/22xx 6 Fr 15/1200 - 16/0200
52 45 125 130 15/12xx 16/ xxxx - Gr
21 4 225 15 15/12xx 16/24xx 8 Ho
12 130 990 630 16/0200 16/11xx 8 Si
20 516 3030 1940 31/0430 02/14xx 9 Co 30/21xx - 31/1053 25,37
129 30/6 05/7 105 1082 661 30/2lxx 02/13xx 9 Fr 18,13
94 795 985  31/10xx  03/xxxx - Gr
10 300 85 31/09xx 01/24xx 8 Ho
350 3420 2450 31/0500 02/13xx 9 Si
47 398 114 31/0813 02/13xx 8 Tu
- - 18
241 30/6 05/7 266 1960 770 02/2312 03/1lxx 8 Co 18,13,25,37,32
62 30,6 05/7 36 223 271 02/2314 05/09xx 6 Fr
68 5 185 35 02/2313 03/15xx 6 Ho
26 920 950 600 02/2313 03/11xx 7 Si
18 135 43 02/2314 05/18xx 6 Tu
34 30 145 85 05/1259 05/21xx 6 Wi Only one station 18,25,32
17 18,25,32
22 07,6 08/3 17 93 114  07/1511 08/14xx 5 He -
16 5 366 19 07/1511 08/03xx 6 Hu
33 10/2 11/3 105 1030 2980 0127 10/18xx 6 Co - 32
25 33 119 133 0127 13/12xx 5 Fr
35 21 133 54 0127 13/09xx 6 Tu
28
29 16/5 18/5 k¥4 107 68 12xx  18/12xx 5 Fr 1200 - 12xx
30 90 650 690 1200 17/11xx 7 Si
21
15 23/8 26/4 162 1260 910 23/21xx 25/22xx 6 Co 23,2100 - 24/0100
66 40 209 216 23/2lxx 26/11xx 6 Fr
57 45 210 135 23/21xx  25/xxxx - Gr
18 105 950 530 24/0100 25/17xx 7 Si
21 218 67 23/2lxx 25/18xx 7 Tu




TABLE V 1960-

BASIC STORM DATA SSC REPORTS
Serial Max. Max. Average Reference Three Hour Gr. Interval Kp
No. |Date | Onset End Type Int.  Kp Kp 22 44 23 1 2 3 4 5 6 7 8 T
1960
Apr.
22 27 2020 29/20xx Sc ms 70 6- 54 67/68 16 3- 2- 2+ 2- 2+ 20 6- 70 .
28 70 7- 70 6o 6- 5+ 60 3+ 4
29 6+ 60 60 S50 5- 4o 5- 4+ 4
23 30 mad 01/14xx Sc s %o 1- 48 54/64 10 7- 7- 6- 6- 9- 90 80 7o f
1213 02/13xx Sc s 9o S50 36 45/52 7
May
01 7- 6+ 6- 4+ 40 3+ 30 4o ;
02 3- 4+ 30 30 3- 30 30 20 :
24 05 2000 07/24xx Sc,g ms T+ 5- - 7 2- 20 3- 2 2- 1+ 3+ 4- J
25 06 1650  08/0lxx Sc,g ms T+ 54 14 1617 2 3+ 4- 4- 50 40 5+ To T+ :
07 6- 60 40 50 60 50 4+ 5+ L
26 08 0421 09/12xx Sc s 8+ 6- 52 68/69 15 3+ 6+ 7- 7+ 8o 8+ 6+ 7- :
(] 30 4- 30 40 3+ 30 20 2- :
10 2+ 20 2+ 2+ 3- 2+ 30 4-
27 11 0435 12/15xx  Sc ms 7- 40 42 57/63 9 4- 7- 6+ 40 3+ 30 4- 4o :
12 20 4- 4+ 40 4+ 4- 2- 24 1
13 3- 2+ 2- 20 2+ 3- 3+ 3+ :
28 16 1350  17/14xx  Sc ms 6+ 4+ - 54/60 6 1+ 2- 20 20 5+ 6+ 6+ 6- :
17 30 2 4- 4- 4- 3- 1+ 1+ :
29 23 1400 25/05xx Sc,g ms 6- 4+ - /10 5 lo lo 1+ 20 6- 5- 5+ 4o
24 4- 5- 6- 4- 4- 3+ 4+ 40
25 40 3+ 3- 3- 3+ 4- 4- 3+
30 28 2029 30/17xx  Sc s 8- 44 56 -/72 13 2+ 2- 20 1+ lo 1+ 6o 4+ :
29 8- 4+ 40 3+ 50 5- 5+ 4+ i
30 3- 2+ 4- 40 4+ 40 2- 20 3
31 20 2+ 2+ 2+ 30 30 3o 1
June
01 4- 60 4- 5- 40 20 2+ 1+ :
03 0+ 0+ lo 1+ 1+ 3- 3- 4 1
31 04 0248 06/14xx Sc ms 6+ 50 44 57/61 14 5- 6+ 6+ 5- 5- 40 40 5+ .
05 50 5+ 5- 50 40 3+ 4- 3+ :
5- 4+ 4- 50 40 30 20 2+ :
3+ 30 30 4- 30 2- 3+ 24 :
32 25 1230 26/11xx g m 5+ 5= - 5 4- 20 2+ 30 3+ 5- 5- 5+
33 26 2015 27/11xx  Sc,g ms 7- 5- 2 1 5- 5- 4+ 2+ 2+ 30 3- 3+ :
21 0145 28/21xx Sc ms - 5- 55 68/72 15 7- 7- 6- 4+ 20 5+ 6o 5+ ‘
28 40 40 5- 60 4+ 4o 4+ 4o :
34 29 1939 30/06xx Sc ms 70 6o 52 67/73 10 4- 4+ 5- 2+ 20 30 5+ 17- :
35 30 1720 30/22xx Se ms 60 50 22 27/40 1 70 6+ 3+ 3+ 3- 5+ 6o 4o
July
16 14 0447  17/10xx  Sc s 8+ 50 30 43/58 4
14 1702 17/06xx Sc s 8+ 6- 51 69/75 13 1+ 4- 3+ 40 4- 60 50 6+ :
15 30 4- 4- 50 6+ 7+ B- Bo A
16 8+ T7- 6- 50 4+ 5+ 5- 4o L
17 5+ 5- 4+ 3- 20 3+ 3- 3+ :
37 19 0400 20/02xx g ms 60 4+ - 6 1- 3- S0 60 40 40 50 4+ :
38 20 2lxx 21/06xx g m 5+ 40 - 1 40 20 2+ 4- 50 40 4+ 5+ :
21 2+ 4- 2+ 1+ 30 20 2- 20 ]
39 29 0000 31/24xx Sc,g ms 6- 40 - 7 5- 4+ 40 3- 30 50 5- 4-
30 5- 4+ 3- 5 5+ 30 30 3-
31 6- 4+ 5+ 50 4- 4+ 30 4-
Aug.
40 08 0339 09/12xx Sc,g m 50 4- 2 2 1- 2- 4- 3- 3+ 4- 3+ 4o :
09 4- S0 5- 40 3- 2+ 2+ 20 :
41 16 1409 18/12xx Sc s 8- 6- 57 73/80 18 2- 1- 1- 2- 6+ 70 6+ 6o b
17 8- 8- To 5+ 4+ T- 64 6- :
18 4- 30 4- 5- 3- 2. 2- 14 :



1963 (CONTINUED)

Kp Interval Time where 3
1st Kp24-  Consecutive Kp<4- Max, Range of
P Ap Date/Interval Date/Interval D H z Onset End Kp Obs. Starting Time | Sources
5+ 31 27/7 02/3 399 1700 1180 27/2000 29/20xx 7 Co 2000 - 20xx | 25
o 84 97 791 536 27/2000 02/12xx [ Fr
1o 55 116 845 650 27/20xx  O1/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 28/17xx 6 Tu
174 27/1 02/3 0132 - 1213 | 13,18,25,32,37
563 3540 3540 30/0132 01/15xx 9 Co
15 300 105 30/1213 01/09xx 8 Ho
49 460 3650 1800 30/0132 01/14xx 9 st
15 51 629 154 30/0132 01/10xx 9 Tu
177 1750 620 05/1854 07/08xx 7 Co
10 05/8 09/5 33 216 170 05/20xx 08/0ixx 7 Fr 05/1854 - 06/1918 | 13,25
60 40 305 235 06/12rx  08/xxxx - Gr 18
56 175 2050 920 06/0600 09/13xx [ st
128 05/8 08/5 45 313 241 08/0422 09/12xx 7 Fr 13,18,25,32,37
16 4 110 40 08/0422 08/15xx 6 Ho
16 150 70 08/0422 09/17xx 6 Tu
12
42 10/8 12/7 22 149 135 0434 12/22xx 6 Fr - 13,18,32
20 5 70 30 0435 12/18xx 5 Ho
11 70 720 490 0434 12/15xx 7 si
21 112 16 0434 11/13xx 6 Tu
42 16/5 17/6 32 107 68 1451 17/14x 6 Fr 1230 - 1451 | 13,25,32,37
14 32 185 80 1351 16/00x - Gr
21 153 35 1327 17/14xx Tu
26 23/5 25/2 25 190 105 12 25/05xx 6 Fr 12x0 - l4xx
31 20 240 40 1400  24/08xx 6 wi
19
18 28/17 30/7 38 212 110 2019 30/17xx 7 Fr 2019 - 2029 | 13,32
54 42 160 100 2020 29/0xx - Gr
18 4 95 45 2019  30/15xx [ Ho
13 95 800 560 2019 30/16xx 7 si
20 152 58 2019 30/17xx 6 Tu
28
8
52 03/8 06/6 - - - 0250 06/18xx - Fr 0206 - 2115 | 13,37
34 4 170 25 0250 05/12xx [ Ho
25 16 1480 670 0230  06/14xx 8 si
15 21 151 42 0250 05/13xx 6 Tu
26 25/6 26/4 24 97 66 25/12xx  26/1lxx 5 Fr 25/1100 - 25/12xx
32 210 145 25/12;x  Ol/woox - Gr
136 1880 765 25/1230 28/13xx ? si
22 27/1 29/4 20 101 91  26/19%x 27/11xx 5 Ho 26/19xx - 26/2015
65 178 1440 940 27/0147 27/13xx 6 Co 27/0144 - 27/1637 | 13,32,37
36 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
36 29/7 30/3 189 825 920 29/1838 30/06xx 6 Co - 13,32,37
25 235 130 29/1938 02/1Txx 6 Fr
5 180 30 29/1939 01/18xx [ Ho
100 920 520 29/1939 30/06xx 8 si
19 185 60 29/1939 02/16xx 6 Tu
55 30/6 01/1 7 199 42 30/1200 30/22xx 5 Hu 30/1200 - 30/1720 | 32
40 14/2 17/4 408 1980 1330 2131 16/20xx 7 Co 0446 - 2131 | 32
93 97 280 366 1702 17/10xx 9 Fr
77 44 290 205 1702 16/xxxx - Gr
24 7 170 20 1702 17/15xx [ Ho
195 2150 1150 0447 17/10xx 9 si
23 256 109 1702 17/10xx 1 Tu
35 19/3 21/3 28 110 107 19/04xx  20/04xx 6 Fr 19/0400 - 20/21xx
26 95 1370 550 19/0630 19/13xx 9 Si
10 25 45 57  20/21xx 21/06xx 5 He
29 29/1 01/1 18 81 a1 0052  29/09xx 5 Fr 0000 - 1230
- 29 41 106 102 12xx  01/14xx 6 Fr
0 37 3 30 15 0053 31/15xx 5 Ho
125 1140 700 0000 31/18xx 8 si
15 123 40 00xx  31/24xx 6 Tu
to 16 08/3 09/5 23 99 75 13xx  09/12xx 5 Fr 0339 - 23xx
K 22 17 60 58 23xx  09/14xx 5 He
D+ 52 16/5 18/5 309 1990 1410 1408  17/22xx 7 Ca 32.37
- 106 50 174 173 1409 18/12xx 6 Fr ’
| 28 16 40 255 320 1410 17/xxx - Gr
6 230 a6 1403 18/11xx 6 Ho
235 1770 830 1409 18/14xx 9 Si
26 198 66 1409 18/11xx 6 Tu

LY




TABLE V 1960-1963 {

BASIC STORM DATA SSC REPORTS
ial Average
Seria Max. Max. Storm Reference Three Hour Gr. Interval Kp
No. |Date Onset End Type Int. Kp Kp 22 44 23 1 2 3 4 5 6 17 8 £Kp A
Aug.
42 |19 1616 22/06xx  Sc ms 6o 40 52 73/75 10 20 lo 20 3+ 3- 4+ 4+ 5+ 250
20 2+ 5- 6o 30 30 3- 3+ 3+ 28+
21 40 40 5- 50 30 4- 40 4- 320
22 §- 3- 2- 2+ 2- 2+ 3+ 24+ 210
43 29 0022 30/20xx Sc ms 70 So 55 -/75 16 So 7- 50 3+ 4+ 4+ 4- 50 37+
6- 7 70 50 40 4+ 30 20 380
Sept.
44 |o2 1158 03/09xx Sc,g ms 7- 5- 38 62/65 8 1- 20 20 20 3+ 30 4+ 6- 23-
03 50 5+ 7- 30 3+ 3- 3- 20 31-
45 04 0230 06/09xx Sc s 8o 6o 41  83/70 17 4- 5- 7- 60 7- 6o 7- 8o 48+
05 7+ 8- 8- 8- S50 6- 6o 5+ 52+ 1
06 5+ 50 5- 2+ 2- 2- 30 5o 29-
46 |07 1100 08/20xx g ms 6- 4- - 1 3+ 30 30 4- 6- 3+ 4+ 4o 30+
08 4- 3+ 5- 3+ 30 40 3- 1lo 25+
47 124 0000 24/20xx g m 50 5- - 2 S5 5- 5- 5- 2+ 4- 30 1+ 29+
48 26 1930 27/11xx Sc m 5- 40 2 1 3- 1+ 3- 2- 1- 1+ 3- 4- 17-
27 5- 4+ 40 3- 1+ lo 2+ 1+ 22-
49 |29 0836  02/23xx Sc,e ms 6o 44 7 14/19 8 lo 0+ 3- 2 5 30 2+ 4o 200
30 5- 40 4- 30 4+ 4- 4+ 5- 32+
Oct.
o1 4+ 6o 5+ 5+ 50 40 4+ 5+ 40-
02 5- 5- 6- 50 60 6- 5- 30 39+
50 04 1427 09,/24xx Sc,g s 9o 5+ 8 10 2- 1- 20 3- 3+ 6- 7- 6- 28+
05 , 4+ 50 40 30 3+ 4- 30 6+ 33-
51 |os 0237 10/05xx  Sc s Y 60 18 23/28 8 60 8 7+ 80 Bo 8+ B+ O- 63-
07 9 9- 8- 8- 7+ To 6- 6o 590 ]
8 5+ 40 50 50 3+ 30 40 4o 34-
09 40 6- 5- 4o 5- 40 4o 50 360
10 40 4- 2- 1- 0+ lo 1+ 3o 16-
52 24 1452 31/22xx Sc s 8- 5- 54 /77 15 0+ 1- 1- 2- 4+ 60 4+ 20 200
25 2+ 3- 6- 6- 6- 8- T+ 5+ 424+
26 7- 6o 60 6- 6- 5- 4+ 4o 430
27 5- 5- 30 5+ 4+ 5- 4+ 5+ 36+
28 5- 6- 50 5+ 50 5+ 4+ 30 38+
29 50 4- 40 6- 50 50 40 4+ 27-
30 40 4- 5- 5+ 5- 40 4- 5- 35-
31 5- 3+ 40 40 4- 5- 5- 3+ 32+
Nov.
53 03 2228 05/09xx Sc.g ms 6- 5- 2 4 4+ 3- 3- 3+ 30 20 3- 5- 25+
04 6- 6- 6- 5- 5+ 5+ 4- 5- 41-
05 4- 40 2+ 20 3- lo O+ O+ 16+
54 110 0718 - Sc m 5- - 21 30/46 - 0o 0o 2+ 2+ 30 2+ lo 1- 12-
55 f11 0034 11/22xx Sc m 5- 30 21 29/31 4 2+ 3+ 4- 5- 3+ 20 30 3- 250
56 |12 1325 - Sc s 90 - 8 66/71 - 20 lo 20 2- 5 6o 8- 8o 33+
13
14
57 |15 1304 16/17xx Sc s 8+ 7- 42 57/61 8 9- 9- 9 90 9- 8+ 8o 6+ 67-
7+ 5- 50 40 3- 4+ 5+ 4o 37+
5+ 40 4+ 30 60 60 6o 8- 42+
16 8+ B+ 6o 5+ 6- 5- 3+ 3+ 450
17 4- 30 3+ 30 3- 4- 40 3- 260
58 [21 0631 22/13xx Sc ms 60 50 32 46/48 11 lo 4+ 6- 5- 50 50 60 5- 36+
22 6- 5+ 5- 4- 3+ 3- 20 4- 310
59 |24 1232 26/15xx Se,g m 5+ 40 7 4 4- 2+ 3+ lo 20 20 30 50 22+
25 40 5- 5+ 5+ 5- 4+ 4+ 44 370
26 3- 4+ 4- 3+ 4- 1+ 30 3- 25-
60 |30 1909 02/24xx Sc s 80 50 49  69/70 16 20 30 2- lo 2- 2- 40 6- 21-
Dec.
01 6+ 80 7- 50 5+ 60 6- 60 490
02 4- 40 4- 40 50 3+ 3+ 4- 31-
03 2+ 40 20 3- 1l¢ 2- 0+ lo 15+

5‘7_3 5.V-3



‘ONTINUED)

Kp Interval  Time where 3 Max. Range of
1st Kp 24- Consecutive Kp<4- D H z Onset End Kp Obs. Starting Time Sources
) Date, Interval Date/Interval
'L 19/6 20/4 26 124 133 1615 22/06xx 5 Fr 32
6 4 140 16 1616  20/09xx 5 Ho
8 130 645 580 1616 21/11xx 7 si
4 18 96 46 1615 22/06xx 6 Tu
5 29/1 30/7 361 1860 1760 0022  30/20xx 7 Co 32
8 48 212 162 0022 30/15xx 7 Fr
28 200 155 0022 30/xxxx - Gr
5 210 25 0023  30/16xx 7 Ho
220 1910 910 0022 30/16xx 9 si
28 176 44 0022 30/21xx 6 Tu
0 02/7 03/4 36 103 134 02/17xx  03/09xx 6 Fr 02/0500 - 02/17xx 25,32
! 47 385 210 02/1158 05/xxxx - Gr
15 04/1 06/4 5 100 14 02/1100 03/15xx 5 Ho
8 360 2520 1210 02/0500 08/20xx 9 si
! 12 123 39 02/1158 03,09xx 6 Tu 25,32,37
297 2110 1640 04/0229 05/20xx 8 Co 04/0029 - 05,0307
54 381 555 04/0230 06/13xx 7 Fr
6 360 30 04/0230 06/11xx 6 Ho
35 195 66  04/0230 06/09xx 7 Tu
29 212 105 05/0303 06/09xx 7 Am One Station
7 07/4 08/7 4 214 45 1100 08/20xx 5 Hu Only one station
9
7 24/1 24/7 2 105 10 23/2000 24/16xx 5 Ho 23,2000 - 24, 0000
6 299 18 24/0000 24,20xx 5 Hu
10 26/8 27/4 15 67 46 1927 27/11xx 5 Fr 1927 - 1930
17
i4 29/5 02/8 133 912 800 30/08xx 01/19xx 7 Co 29,0836 - 30/13xx
28 29 135 102 30/13xx  02/19xx 5 Fr
18 160 1400 780 30/0700 02/19xx 8 si
19 17 118 31 29/2lxx  03/15xx 6 Tu
36 04/6 10,3 24 110 64 04/l4xx 05/10xx 5 Fr 04,1132 - 05/22xx
34 89 500 980 04/14xx  08/xxxx - Gr
3 10 300 40  04/1500 08,12xx 7 Ho
! 14 110 36 04/16xx 05/11xx 5 Tu
3 560 2710 1950 05/22xx 07, 2lxx 8 Co
8 108 640 651 06/0239 10;05xx 9 Fr
0 460 2220 1340 06/0300 09/16xx 9 si
' 24/5 24/8 480  2270. 1340 25/0700 25,21xx 8 Co 24/1452 - 25/0700 32
6 25/3 31/8 41 237 159 24/1452 01,09xx 6 Fr
i3 49 340- 300 24/1452 26/ - Gr
L 5 135 20 24/1452 30/14xx 6 Ho
5 210 1600 950 24/1452 31/22xx 9 Si
0 23 204 52 24/1452 31,23xx 7 Tu
4
18 03/8 05/3 31 113 82 2227 05, 09xx 6 Fr 1620 - 2227
52
11
6 11/3 11/5
18 8 223 56 11/0033 11/22xx 5 Hu
37 12/5 17/2 1000 4260 2160 12/1349 14/04xx 9 Co 1325 - 1845 25
219 1343 858 12/1349 - 9 Fr 18,32,37
170 945 705 12/1349 14/xxxx - Gr
30 43 410 130 12/1349 17/12xx 8 Ho
19 450 2870 2400 12/1349 16/16xx 9 Si
39 12/5 17/2 87 465 111  12/1350 14/12xx 9 Tu 18,25,32,37
63 660 428 12/1846 14/11xx 8 To Only one Station 37
4 456 3500 1500 15/0738 16/17xx 8 Co 0220 - 22xx
18 49 285 226 15/1304 17/21xx 7 Fr
47 370 555 15/1304 16/xxxx - Gr
24 201 68  15/1304 17/11xx 7 Tu
45 21/2 22/5 265 2160 1160 21/05xx 21/20xx 7 Co 03xx - 0632 18,25,32
30 26 124 64 21/03xx 22/13xx 5 Fr
90 900 600 21,0500 21/19xx 8 si
18 102 24 21/04xx  22/18xx 6 Tu
16 24/8 26/6 31 99 68 24/1233 26/15xx 5 Fr 24,1232 - 15/1707
39 4 120 20 25/1707 26/15xx 5 Ho
17 100 600 670 25/0800 26/13xx 7 si
18 99 26 24/2052 26/15xx 6 Tu
17 30/7 03/3 330 1660 1380 30/1908 02/0dxx 8 Co 1840 - 2358 32
52 182 126 30/1908 02/2dxx 7 Fr
39 190 195  30/1910 Ol /xxxx - Gr
3 5 215 48 30,1910 02/24xx 6 Ho
26 145 1460 900 30/1909 02/19xx 8 81
9 28 210 45 30/1909 02/23xx 7 Tu

S.v-3




TABLE V 196(

BASIC STORM DATA SSC REPORTS
: Average
:e"al o End Type [Mnf" y” Storm Reference Three Hour Gr. Interval Kp
o- nset  En P : P Kp 22 44 23 1 2 3 4 5 6 7 8
Dec. 20 4- 2
6t o7 |1s04 o8/lixx  Sc ms  6- 50 42 62/86 10 o 4 2+ 8- 4o 2- S0 6-
5- 5+ 4- 40 3- 2- lo 2-
62 14 0913 16/12xx Sc,g ms 60 4- 3 9/11 1 0o 1- 20 30 2+ 20 1l- 1lo
63 15 1413 16/14xx Sc,g ms 6o 5+ 5 3 3- 30 3+ 40 6o 5+ 5+ 60
16 6- 6- 50 5- 4- 20 1+ 2+
64 18 0514 18/21xx Sc,g m 50 40 7 10/16 2 3- 40 50 5- 3+ 40 40 3-
65 25 2002 28/16xx Sc ms 6+ 4- 27 40/59 3 4- 20 2- 20 2- 1- 3- 2-
26 40 40 40 3- 3+ 20 2- 2-
66 27 0510 28/20xx Sc,g ms 6+ 5- 3 8 20 40 50 50 50 60 6+ 50
28 40 3- 3+ 5+ 40 4- 3+ 2-
1961
Jan
67 07 2049 09/24xx Sc, m 50 4- 7 11/14 2 3- 30 1+ 1+ 2+ 1+ lo 3-
68 08 1617 09/24xx  Sc m 50 40 26 30/54 7 40 40 4- 3+ 30 40 4+ 3-
09 2+ 40 5- 5- 40 4- 4+ 5o
10 2+ 0+ 1+ 2- 2- 1+ 1- 1o
69 18 0200 20/21xx  Sc,g ms 60 4- 2 7 3- 2- 3- 3+ 5- 3- 4- 3o
70 19 1250 20/22xx  Sc,g ms 60 5- 2 8 4- 2+ 2- 1+ 30 4+ 6- 5+
20 6o 6- 50 40 4+ 5- 40 2-
21 2- 4- 40 4- 40 4+ 1+ 14
Feb,
7 03 0908 05/18xx  Sc ms 7o 4- 40 60/62 8 lo 0+ 1o 4- 5- 30 2+ 2+
04 1331 05/12xx Se ms 70 6- 39 54/58 12 1+ 20 20 1+ 50 4+ 7- To
72
05 1829 05/12xx Sc ms 70 6- 21 31/46 8 6- 6- 5+ 4- 20 20 1- lo
ki 06 0106 06/17xx Sc m 50 4- 33 45/59 10 2+ 2+ 50 40 4- 5- 3- 3o
07 30 3+ 20 2+ 2+ 1+ 2- 4-
74 13 0253 13/18xx Sc m 50 40 39 52/58 12 1+ 1+ 40 50 4+ 5- 3+ 2+
14 20 1+ 1+ 1+ 1- 1+ 30 3o
0043 16/19xx Sc m 5+ 40 44 62/64 9 4- 4- 5- 5+ 5- 3+ 2+ 3-
75 |16 [} o536 16/23xx  sc m 5 4 13 19/22 3
76 17 0600 18/22xx £ ms 7- 40 - 16 2- 1- 20 4+ 50 4- 4+ 6o
18 7- 5+ 50 50 S50 5+ 4+ 2-
19 30 2+ 3+ 3+ 5- 4- 30 2+
Mar.
kil 05 1800 06/15xx g ms 7- 50 - 8 lo 20 lo 1+ 1- 1+ 3+ B6-
06 7- 6o 40 4+ 4+ 2- lo D04
k(] 09 1327 10/15xx Sc ms 70 4+ 53 77/79 14 20 3- 3- lo 3+ 30 3o 4
40 5- 6+ T0 50 30 2- 1.
79 13 2316 16/14xx Sc,g m 5+ 4- - 6 30 20 30 2- 2 3 2- 2
14 4+ 5- 4+ 40 3+ 4- 40 2
15 20 40 3- 4+ 5 3- 3o 5§
16 5- 3+ 5+ 30 3+ 3- 1- 1
80 19 1026 20/02xx Sc,g ms 6o 44+ 2 3 2- 50 60 4- 5- 5+ 4+ 4
20 4- 30 3- 40 4- 3- 4- 2
81 27 1503 28/10xx Sc ms 6o 40 49 70/71 12 20 20 2+ 3- 3- 6o 5- 2
28 40 4+ 4- 30 30 3- 2+ 1




-1963 (CONTINUED)

Kp Interval  Time where 3
1st Kp24-  Consecutive Kp<4- Ons Max. Range of s
F Kp Ap Date/Interval Date/Interval D H zZ nset End Kp Obs. Starting Time ources
- 2% 25 07/2 08/5 22 65 54 1804 08/16xx 5 Fr - 32
' 25- 22 2 42 10 1805  08/16xx 5 Ho
‘ 15 69 33 1804  08/15xx 5 Tu
|
12- 6 15/4 16/6 3 34 6 14/0800 16/12xx 6 Ho 14/0900 - 14/0913
36- 43 472 2010 2038 15/05xx  16/13xx 8 Co 15/02xx - 15/1413
30+ 33 39 180 215 15/14xx 16/x0xx - Gr
‘ 125 1260 960 15/0700 16/13xx 8 si
24 201 68 15/1304 17/1lxx 7 Tu
- 30+ 26 18/2 18/8 65 450 460 0400 18/21xx 6 si 0313 - 0514
|
| 160 9 26/1 26/4 3 40 15 25/2003 28/16xx 5 Ho - 32
| 234 16 312 1575 885 27/0Bxx 27/22xx 7 Co 27/03xx - 27/0712
384 50 27/2 28/7 26 141 77 27/03xx  28/21xx 5 Fr
280 23 35 145 130 27/12xx  27/xxx - Gr
70 700 590 27/0B45 27/20xx 8 si
17 124 37 27/0Bxx  28/23xx 5 Tu
|
| 16- 8 08/1 10/1 19 122 84 07/2048 10/00xx 5 He 07/2047 - 08/1618
29 22 10 314 30 07/2047 09/24xx 6 Hu
33- 30 3 90 8 08/1617 09/24xx 5 Ho
10+ 5 12 84 29  08/1618 10/03xx 5 Tu
244+ 17 18/5 19/2 6 60 20 18/0600 20/22xx 5 Ho 18/0158 - 19/15xx
274 26 19/6 21/7 287 1960 970 19/1441 20/20xx 7 Co
I 35+ 41 25 110 63  19/12xx  20/19xx 5 Fr
" 240 18 34 105 95  19/ldxx  20/3mxx - Gr
70 770 680 19/1430 20/22xx 7 si
14 100 36  19/15xx  20/20xx 5 Tu
| 18+ 13 03/3 03/6 7 200 39 03/0908 05/18xx 6 Ho -
i 9 54 23 03/0908 04/06xx 4 Tu
| 30- 43 04/5 05/5 164 1530 620 04/0600 05/02xx 7 Co 04/0600 - 04,1829
37 154 238 04/1331 05/12xx 6 Fr
260 29 43 185 215 04/1332 05/xxxx - Gr
50 460 480 04/1200 05/13xx 6 si
19 213 57  04/1332 05/14xx 6 Tu
| 28- 23 06/3 06/7 5 50 14 0106  06/22xx 5 Ho -
20- 11 60 640 530 0106 06/17xx 7 st
! 5 47 10 0106 07/11xx 4 Tu
26+ 23 13/3 13/7 200 990 690 0252 13/21xx 6 Co 0252- 0739
140 8 17 102 59 0253  14/03xx 5 Fr
5 93 24 0253  14/02xx 5 Ho
60 490 400 0253 13/18xx 6 si
30- 27 16/1 16/6 305 1110 780 0043  16/19xx 6 Co 0026 - 0536
19 99 56 0044  16/22xx 5 Fr
] 108 35 0042 16/22xx 5 Ho
60 650 660 0044 16/16xx 8 si
13 67 11 0044 17/11xx 5 Tu
‘\ 28- 29 17/4 18/8 271 2000 1450 2027 18/22xx 7 Co 0500 - 2027
" 384 51 44 165 94 05xx  18/22xx 6 Fr
| 26- 18 34 110 170 10xx  18/x00x - Gr
' 7 180 25 0600 19/18xx 6 Ho
90 1040 800 0900 18/22xx 8 Si
23 190 45 05xx  18/23xx 6 Tu
16+ 14 05/8 06/6 34 135 120 18xx  06/14xx 6 Fr 0932 - 19xx
| 28+ 37 33 125 70 19 06/%00x - Gr
I 7 170 37 0932 06/18xx 5 Ho
! 105 1550 1720 0933 06/15xx 8 st
I 19 143 50 19xx  06/15xx 6 Tu
21, 13 09/8 10/6 237 1340 1040 10/0757 10/22xx 7 Co 09/1327 - 10/0800
330 46 47 188 164 09/1327 10/18xx 7 Fr
‘ 21 173 60  09/1327 10/0xx = Gr
17 180 30 09/1327 10/20xx 6 Ho
135 1280 1250 10/0800 10/14xx 9 Si
12 17 33 00/1327 10/15xx 6 Tu
| 180 10 14/1 16/4 150 1370 860 13/2316 15/00xx 7 Co 13/2300 - 1470021
| 31- 26 24 94 48  13/2316 16/14xx 5 Fr
28+ 24 5 80 28 13/2300 16/14xx 5 Ho
24- 20 15 97 36 13/23xx  16/15xx 5 Tu
344 38 19/2 20/8 163 1180 847 19/03xx 20/04xx 7 Co 03xx - 1026
| 25+ 17 26 119 56  19/04xx  20/02xx 5 Fr
| 60 510 350 19/0500 19/20xx 7 st
240 22 27/1 28/4 421 1840 1010 1503 27/22xx 8 Co 1503 - 1506
24- 17 27 150 39 1503 28/16xx 5 Fr
7 65 30 1503 28/16xx 4 Ho
13 82 40 1506 28/10xx 5 Tu

5V-4




TABLE V 1960-19

BASIC STORM DAT. SSC REPORTS
N Average
Serial IMn:x l];'lax Stormg Reference Three Hour Gr. Interval Kp
No. fDate]Onset End Type A 22 44 23 1 2 3 4 5 6 7 8 IKp
Mar.
82 31 1512 01/15xx Sc m 5- 30 39 53/68 2 0+ 1- 1- 1o 2- 3+ 20 20 12-
Apr,
83 01 5- 4- 40 3- 2 2- 2+ 3- 24-
02 20xx 03/12xx g ms 60 40 - 2 2- 3+ 40 2+ 30 20 3+ 30 23-
03 40 6o 5- 40 2+ 3- 2+ 3- 29-
84 09 0900 09/21xx g ms 6+ 44+ - 5 2- 2+ 3- 6+ 5- 30 3- 2+ 26-
10 1948 12/00xx g m 5+ 30 - 1 4- 4- 3+ 4- 3+ 30 3+ 3- 27-
11 40 50 30 3+ 3+ 5+ 3+ 2- 290
12 20 2- 3+ 20 3+ 3- 2+ 2- 190
85 13 1450 15/21xx Sc s 8- 44+ 44  65/75 16 2- 2+ 2- 1+ 4 54+ 3- 20 21-
14 3- 30 3- 4 4+ 5+ T0 T+ 360
15 8- 70 60 3+ 3+ 4+ 3+ 3- 38-
May
86 01 23xx 02/08xx g ms 6- 5- - 1 3+ 4- 1+ 3+ 3+ 30 1- 34+ 220
02 6- 5- 3- 30 lo 2- 1- 1- 200
87 04 1648 07/16xx g m 5+ 4- 3 3 0o 0+ 1lo lo 1- 2- 30 4+ 120
05 2+ 3- 4- 2+ 2+ 5+ 4- 4- 260
06 3- 50 50 5- 5- 20 4- 4- 31+
o7 4- 30 5- 4- 30 4- 2+ 3+ 27+
88 25 0211 26/03xx  Sc,g ms 6- 40 - 9 4- 6- 6- 4- 4+ 4- 4+ 20 330
26 4- lo 20 1+ 2+ 1lo 1- 1+ 13+
June
‘ 01 0800 01/20xx g ms 6- 40 - 3 30 30 30 5- 6- 5+ 3+ 30 31-
8 1loz |omwo oz/20ex ¢ m 5 5- - 2 4- 2+ 4- 5- 5- 5- S0 lo  30-
90 20 1617 23/03xx Sc ms 7o S50 19 33/36 18 2- 2+ 2+ 2- 0+ 20 3+ 40 18-
21 50 5- 4+ 6- 6- 4+ S50 7o 42-
22 70 6- 5- 5 4o 50 5+ 50 42~
23 4- 2- lo 1- 2- 3- 20 2+ 16-
91 29 0010 29/22xx  Sc,g ms 6+ 4- 3 5 3+ 6+ 5- 3+ 3- 20 20 2- 260
July
92 04 1400 06/05xx Sc,g ms 6+ 40 2 2 2+ 1+ 2- 2+ 30 3- 30 5+ 22-
05 6o 6+ 40 40 50 5- 3- 4o 37
06 30 40 3- 2+ 20 5- 3- 2+ 24-
93 13 1113 16/07xx Sc s 8+ 5+ 52 68/71 18 0+ lo 1- 6+ 80 8+ 8- 6+ 39-
14 5- 30 7- 8+ T+ 7- 6+ 4o 470
15 30 5- 30 30 4+ 2+ 5- 5- 30-
16 6- 40 3- 2+ 3+ 3+ 4- 3- 28-
94 17 1825 19/05xx Sc s 8- 6o 54 68/70 17 30 3- 2+ 4- 4+ 2+ 6+ 6+ 310
18 50 6+ 60 50 8- 70 6- 6+ 490
19 60 5- 1+ 0+ 2- 1o lo 1+ 17+
95 20 0248 21/09xx Sc ms 6- 40 46 58/66 ] 20 30 3+ 20 2- 30 4o 5+ 24+
21 50 6- 6- 3- 3+ 40 40 3- 330
96 26 1950 28/05xx Se s 8+ 6- 58 -/16 19 40 4- 2- 20 2- lo 5+ 5+ 25-
27 40 4+ 8+ 8+ 6o 5+ 6+ T+ 500
28 40 30 3+ 3+ 20 4- 4o 2+ 26-
Aug.
97 01 2300 04/21xx g ms 6+ 4- - 9 30 3+ 1+ lo lo lo 2- 3- 150
02 5+ 6+ 6- 4+ 40 40 3+ 3o 360
03 3- 4- 4- 3+ 3+ 3- 3+ 4- 26+
04 5- 4- 4- 3+ 30 3- 3- 2- 25+

S s 7,



63 (CONTINUED)

Kp Interval

Time where 3

Max, Range of
st Kp>4-  Consecutive Kp<4-| D H Z Onset  End Kp Obs. Starting Time Sources
Ap Date, Interval Date/Interval
6 01/1 01/4 8 155 39 1511  02/18xx 4 Ho 1511 - 2324
12 83 32 1511 01/15xx 5 Tu
17 34 83 59 20xx  03/12xx 6 Fr
14 02/3 02/4 13 112 28 20xx  03/14xx 6 Tu
27 03/1 03/5
24 09/4 09/6 105 450 530  09/0900 09/13xx 7 Si 0530 - 0900
18 9 44 16 09/06xx 09/21xx 6 Tu
26 178 1520 550 10/1948 12/00xx 6 Co One Station
10
15 13/5 13/7 51 135 226 13/1450 16/06xx 6 Fr 13/1450 - 14/09xx
54 14/4 15/7 13 185 48  13/1450 15/24xx 5 Ho
61 95 830 540 13/1451 15/21xx 7 Si
22 202 70 13/1450 16/03xx 6 Tu
334 1710 1230 14/09xx 15/23xx 7 Co
50 240 240 14/12xx 15/ - Gr
15 02/1 02/3 14 99 25 23xx  02/08xx 6 Tu
19
8 04/8 07/7 18 120 104 17xx  09/13xx 5 Fr 1648 - 2242
20 8 90 44 1700 07/16xx 5 Ho
30 22 82 21 2242 06/19xx 6 Tu
20
34 25/1 26/2 210 1520 980 25/0211 25/21xx 7 Co 24/23xx - 25/0211
7 20 100 84 24/23xx  26/04xx 5 Fr
4 86 24 25/0200 25/16xx 5 Ho
65 620 440 25/0200 25/16xx 7 Si
11 108 36 25/02xx 26/03xx 6 Tu
30 01/4 02/8 120 1060 410 0800 01/23xx 6 Co
28 02/1 02/8 208 1090 680 0700 02/20xx 6 Co
10 20/8 23/2 207 1412 980 20/2020 23/04xx 6 Co 20/1617 - 21/1149
58 37 157 146  20/18xx 23/03xx 7 Fr
58 28 170 150 20/16xx 23/xxxx - Gr
9 12 160 50 20/10xx 23/03xx 5 Ho
16 178 63 20/18xx 23/03xx 6 Tu
80 960 800 21/0000 23/03xx 7 Si
25 29/1 29/6 30 105 68 0010  29/12xx 5 Fr 0010 - 0300
65 640 450 0200 29/12xx 7 Si
16 04/8 06/3 30 130 94 13xx  06/05xx 6 Fr
45
16
102 13/3 16/3 194 1370 1250 13/1113 14/07xx 7 Co 13/0950 - 14/0940 25
98 64 305 243 12/1113 15/12xx 7 Fr
25 43 500 225 13/1114 14/xxxx - Gr
23 12 260 34 13/1112 16/07xx 7 Ho
165 1840 1080 13/0950 15/07xx 9 Si
- - - 13/1114  15/00xx . Tu
287 1630 940 14/08xx 16/20xx 7 Co
36 17/3 19/3 348 2380 1250 17/18xx 19/07xx 8 Co 17/1816 - 18/1125 | 25
93 35 242 192 17/1826 19/06xx 6 Fr
18 32 295 175 17/1816 19/xxxx - Gr
15 130 42 17/1826 19/05xx 6 Ho
200 1320 990 17/1830 19/05xx 8 St
19 152 73 17/1825 19/06xx 6 Tu
10 312 40 18/1123 19/0lxx 7 Hu
19 20/7 21/7 240 1500 880 17xx  22/00xx 7 Co 0248 - 1934 25
35 37 148 101 0249 21/10xx 6 Fr
13 115 53 0247 22/11xx 5 Ho
125 750 550 1700 21/20xx 8 Si
19 133 7 0248  21/09xx 6 Tu
23 26/7 28/2 321 2085 1310 1951  28/10xx 8 Co
114 3 346 498 1950 28/12xx 8 Fr
18 32 460 120 1951 27/xxxx - Gr
8 225 37 1951  28/05xx 7 Ho
225 1680 870 1951  28/05xx 9 Si
25 148 47 1951  28/10xx 7 Tu
8 02/1 02/7 175 1250 720 01/2300 04/21xx 6 Co 01/2300 - 02/0400
42 32 187 89  01/23xx  04/09xx 6 Fr
18 10 122 40  01/2200 03/17xx 6 Ho
18 14 107 14 01/23xx 02/12xx 6 Tu
19 175 70 02/00xx  03/xxxx - Gr
80 810 530 02/0400 03/14xx 8 Si

-

Z 3




TABLE V 1960-196

BASIC STORM DATA SSC REPORTS
Average
Serial| Max. Max. Storm Reference Three Hour Gr. Interval Kp
No. Date |Onset End Type Int. Kp Kp 22 44 23 1 2 3 4 5 6 1 8 2 Kp
Aug.
88 29 1709 01/13xx Sc m 5+ 40 31 44/47 14 2- 1- 0+ 1+ 1+ 4- 50 5- 19
30 5- 4- 2+ 4+ 6o 5+ 4- 5- 35
31 5- 5+ 50 3- 3+ 40 3+ 4- 32
Sept
o1 4+ 5- 4+ 4+ 2+ 3+ 4+ 4+ 32
99 12 Odxx  12/09xx g m 50 5- - 1 2+ 4+ 50 30 2+ lo lo 3o 22
100 13 1554 15/01xx Sc ms 60 4- 22 33/37 3 2- 20 lo 1- 0+ 3- 3- 3o 14
14 30 40 4- 4- 60 2+ 3+ 4+ 30
15 3. 1+ 2+ 2- 20 1- 0+ 1+ 12
101 24 0545 25/16xx Sc,g ms 6o So 2 2 1+ 1+ 3- 5+ 6o 60 50 50 33
25 50 5+ 60 40 4- 3+ 3- 3o 33
26 3+ 30 2+ 2+ 3+ 4+ 3+ 4- 26
102 27 0342 27/19xx Sc,g m 5- 4+ - 2 4- 5- 4- 5- 4+ 40 20 20 30
103 30 1847 01/23xx Sc s 9- 5+ 34 48/52 1 20 30 2- 2- 2 O+ 5- 8o 28
2100 01/15xx Se s 9- 45 19
Oct.
01 9- 8+ 7o 8- 5- 20 20 2+ 43
104 19 23xx 20/10xx g m 5+ 40 - 1 20 2+ 1+ lo 1- 0+ 1+ 24+ 1
20 5+ 5- 4+ 2- 0+ lo 1- O+ 1
105 26 1941 27/24xx Sc m 5+ 4+ 46 61/65 8 3- 4- 50 3+ 30 3+ 5+ 5+ 3
27 4+ 5+ 4- 4+ 30 30 40 5- 3
106 28 0810 29/13xx Sc s 9- - 50 -/68 18 2+ 2+ 50 6+ 8o 80 9- T+ 4
29 6- 5+ 60 40 20 1+ 1- 2+ 2
Nov.
107 06 2318 08/08xx Sc ms 6+ 4+ 15 20/24 9 3- 40 5- 40 2- 1- 1- 20 2
07 3- 30 4+ 50 4+ 5+ 6+ 50 3
08 6- 4+ 40 20 3+ 1- 3+ 3o 2
108 17 1406 18/20xx Sc,g ms 6+ 5- 11 15/23 14 2+ 2- 1o 1- 40 4+ 2+ 5- ¢
18 50 40 6+ 6- 50 5- 50 3+ E
19 44+ 3+ 3+ 2- 2+ 0+ 0+ O+ )
Dec.
109 01 0313 03/24xx g E 8- 50 4 8 0+ 2- 4+ 50 8- 60 5- 50 k
02 5+ 5- 40 6- 5+ 6+ 6+ 6+ L
03 7- 6- 6+ 50 50 30 4- 4+ ‘
1962
Jan,
110 10 0213 11/09xx Sc ms 6+ 5- 40 16 4- 6+ 4+ 60 5+ 5+ Do 4+
11 4- 4- 30 20 20 2+ 2+ 2-
Feb.
111 04 0930 04/24xx Sc,g m So 40 30 14 1+ 2- 2- 3+ 50 4+ 4- 4-
05 3- 30 0+ 1- 2- 2- 1+ 1¢
112 11 0958 12/10xx Sc,g m 5+ 3+ 10 2 2 1+ 0+ 3- 3- 2- 4o 4+
5+ 3- 30 3- 20 3- 4o 4-
uz |15 | 1619 17/12xx  sck ms 6. 0 3 9 2 3+ 2- 2 lo 4- 40 20
16 2+ 30 30 6- 5 5+ 50 S50
17 40 3+ 4+ 30 1+ 1+ 2+ 14
114 26 0834 27/21xx Sc,g m 5- 3+ 6 6 30 1+ 1+ 2+ 3+ 5- 40 3+
27 30 3- 3- 4- 40 3+ 30 1-
Mar.
115 Jos | oeas  06/2lxx Scg ms G- 40 - 9 L 1- 3- 3+ 5+ 3+ 3o 2,
06 3- 5- 4+ 4+ 6- 40 40 2+

S LZ-é




3 (CONTINUED)

Kp Interval  Time where 3 Max Range of
1st Kp24-  Consecutive Kp<4- ) e e
Ap Date/Interval Date/mlerva}(p L H z Onset End Kp Obs. Starting Time Sources
16 29/6 02/1 29 123 88 29/17xx 01/23xx 5 Fr 24/1700 - 30/09xx
37 11 118 45 29/1700 01/13xx 5 Ho
30 15 102 48  29/16xx  02/12xx - Tu
250 1620 1030 30/0900 02/18xx 7 Co
28 100 1100 770 30/0900 01/12xx 8 Si
17 12/2 12/4 - - - 12/04xx  12/08xx - He One station
23 14/2 15/1 20 135 48 1556 15/01xx 5 Fr
6
42 24/4 25/6 288 1880 1060 24/0830 25/19xx 7 Co 24/02xx - 24/10xx
35 30 139 82 24/09xx 27/14xx 6 Fr
18 32 180 110  24/09xx  27/woxx - Gr
9 110 45 24/1000 23/16xx 5 Ho
130 1270 730 24/0900 27/14xx 9 Si
26 26/6 27/7 20 132 31 24/10xx  25/16xx 6 Tu
227 1620 950 27/0646 27/19xx 7 Co 217/0342 - 27/0646
36 30/7 01/6 278 2080 1600 2108 01/15xx 7 Co 1847 - 2109
101 334 464 2109 01/23xx 8 Fr
44 480 365 1850 O1/xxxx - Gr 25
10 280 66 2109 01/14xx 7 Ho
114 195 2860 910 2109 01/l4xx 9 Si
31 238 68 2109 01/17xx 8 Tu
6 20/1 20/4 17 71 34 23xx  20/10xx 5 Fr One Station
18
31 26/7 29/5 139 900 340 26/1940 28/05xx 6 Co 26/1241 - 26/1841
30 32 92 68 26/1940 27/24xx 5 Fr
8 102 30 26/1940 28/01xx 4 Ho
19 87 28 26/1241 28/00xx 6 Tu
128 26/7 28/5 726 2540 1920 28/0810 29/13xx 9 Co -
32 56 399 670 28/0810 28/13xx 9 Fr
85 330 490 28/0810 29/xxxx - Gr
14 213 36 28/0810 29/13xx 7 Ho
510 2450 1580 28/0810 28/07xx 9 si
30 365 88 28/0809 28/15xx 1 Tu
16 07/3 08/4 359 1820 1000 06/2321 08/17xx 1 Co 06/2318 - 07/0500
42 26 118 102 06/2318 08/08xx 5 Fr
23 13 116 31 06/23xx 08/08xx 5 Tu
36 130 100 07/xxxx  08/xxxx - Gr
90 660 580 07/0500 08/08xx 7 Si
16 17/5 19/2 31 103 68 14xx  19/10xx 6 Fr 1300 - 14xx
49 6 90 28 1407 19/14xx 5 Ho
11 150 660 540 1300 19/14xx 7 Si
14 100 32 14xx  19/08xx 6 Tu
54 01/3 04/1 428 2280 1200 0630 02/08xx 8 Co 0300 - 1305
66 50 209 144 07xx 03/23xx 7 Fr
55 56 205 200 06xx  03/x0xx - Gr
10 196 27 0300 03/15xx 6 Ho
290 2100 070 970 03/14xx 9 st
26 214 57 06xx 04/03xx K Tu
52 10/1 11/3 492 3160 1310 0212 11/22xx 9 Co 0212 - 0350
12 30 136 82 0213 11/09xx 6 Fr
27 165 105 0213 10/x0xx - Gr
8 96 24 0213 11/1ixx 5 Ho
160 1910 950 0350 11/04xx 8 si
17 136 32 0213 11/09xx 6 Tu
20 04/5 05/1 180 1130 650 1lxx  05/04xx 6 Co 0930 - 1lxx
7 4 88 22 0900 05/04xx 4 Ho
10 122 22 0931 05/04xx 5 Tu
13 11/7 12/2 129 68 36 19xx  12/05xx 5 Fr 0958 - 19xx
20 7 78 21 1000 12/10xx 5 Ho
11 104 36 0958 12/11xx 4 Tu
12 15/6 17/4 130 109 74 15/16xx  17/11xx s Fr 15/1600 - 17/0803
38 7 107 20 15/1600 17/12xx 5 Ho
14 14 105 26 15/16xx 17/xxxx 5 Tu
366 1960 1350 16/0803 17/21xx 7 Co
135 1100 670 16/0900 16/21xx 8 si
17 26/6 28/8 5 94 23 0800 27/23xx 5 Ho 0834 - 1234
17 10 103 31 1234 27/18xx B Tu
17 05/5 05/6 233 1490 960 05/0715 07/01xx 7 Co 05/0645 - 06/0600
31 06/2 06/8 6 68 30 05/1200 06/21xx 4 Ho
65 690 470 05/0826 05/15xx 8 St
16 79 27 05/08xx 06/17xx ] Tu
16 63 29 06/03xx 06/23xx 5 Fr
35 780 530 06/0400 06/22xx 8 Si
-6

5>
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TABLE V 1960-196:.

~—
BASIC STORM DATA SSC REPORTS ‘
Average
Serial Max. Max.  giorm Reference Three Hour Gr. Interval Kp
No. Date |Onset  End Type Int. Kp Kp 22 14 23 1 2 3 4 5 6 7 8 T Kp
Apr.
116 06 0400  09/02xx g ms 6+ 4+ - 8 2- 40 4- 5- 30 3- 5- 54 30-
07 5+ 6- 50 6- 6- 5+ 5+ So 430 ‘
08 5- 40 30 3- 4- 6+ 4o 4- 320
09 40 1+ 30 2- B30 3- 2- 20 19+ |
117 10 02xx 11/18xx g m S0 40 - 11 2+ 4- 20 4+ 50 5- 50 5- 32- ‘
11 5- 4+ 3+ 4- 4- 4- 20 3- 280
118 20 2356 23/12xx Sc m S50 4- 51 10 3- 3- 1+ 1- 1- 30 2- 4o 17-
21 3+ 20 3- 3- lo 50 40 4+ 250
22 4+ 50 4+ 40 4- 5- 3+ 4- 330
23 3+ 4- 30 30 3- 2+ lo 1o 200
May
119 05 1837 07/02xx Sc,g m 50 3+ 3 7 0o 0o 1- 0+ O+ 1- 1+ 30 6+
a6 2- 20 1+ 3+ 4+ 50 5- 4+  27-
07 3+ 2+ 1+ 1+ 2- 1- 1+ 20 140
120 31 0552 21/24xx g m 50 40 2 8 0+ 20 3+ 5- 50 4- 3- 4o 26-
June
121 09 00xx 10/15xx 4 m 5- 4- - 5 3- 40 3+ 4- 4 3- 40 5- 29-
10 5- 4- 3+ 40 30 2- 20 1o 23+
July
122 26 0222 28/18xx  Sc,g ms 6+ 40 14 11 3- 6+ 6- 6- 5o 3+ 4+ 4+ 37+
27 50 4- 3+ 3- 40 5+ 3- 4do 31-
28 4- 4- 40 3- 30 4- 2+ 3- 26-
123 31 1531 - Sc ms 60 - 1- 1- 1+ 1+ 1- 20 4+ 4+ 15+
Aug.
ot 7 10 S0 5+ 5- 60 4- 30 30 4o 35
02 30 30 lo 2+ 2+ 2+ 2+ 20 19-
124 07 1167 09/13xx Se,g m 50 40 2 5 40 30 2+ 2+ 30 4- 5- 4+ 27+
08 50 40 50 4+ 40 40 30 4+ 33+
09 5- 3+ 40 3+ 30 2+ 3- 3o 26+
1256 15 04xx 19/12xx g m 50 3+ 3 6 3- 5- 50 3+ 2 3- 3- 40 270 |
16 50 3+ 40 lo 1+ 2- 4- 5- 25- ‘
17 4+ 3+ 30 30 3+ 4- 4- 50 29+
18 3+ 4+ 5- 3- 3+ 4- 24+ 3+ 28- |
19 4+ 4+ 3+ 3+ 3- 2+ 20 2+ 25- |
126 30 2340  31/14xx  Sc m 5+ 4+ 6 5 2+ 30 3- 2- 4- 3- 4 20 22-
3] 5- 5- 5+ 4- 3+ 1+ 3- 20 28-
|
Sept. \
127 | o2 05xx  04/23xx g ms 6+ 4 _ 7 3+ 2+ 5- 40 40 50 5- 4o 320
03 30 5- 5- 5- 6- 40 4+ 3+ 34+
04 40 5+ 4- 5+ 40 4o 6- 6+ 38+
5- 6- 4+ 5- 40 50 4- 3o 350
128 11 1949 13/21xx ¢ ms T+ 40 5 15 2+ 1+ 2+ 4- 1- 1- 2- 3- 15+
12 3- 30 7+ 50 4- 5- 7- 6- 39-
13 40 3+ 4- 3- 30 4+ S50 20 280
|
129 18 2047 20/15xx Se.g ms 60 40 8 12 2- 1- 1o lo lo lo 1+ 3- 10+
19 30 4+ 6- do 3+ 4+ B0 5- 354 |
20 5- 3+ 2+ 4- 2+ 1- lo 1-  19-
|
130 25 18xx 26/21xx g ms 6- 4- - 8 O+ 1- 1- 2- 2- 2+ 2+ 30 13-
26 5+ 6- 3+ 20 3+ 5+ 4o 2+ 31+
\
131 28 1256 - Sc m 5+ - 8 - 3- 1+ 1- lo 2+ 3- 2- 3+ 16-
29 20 3+ 30 3+ 2+ 2+ 3+ 5+ 250
30 40 4+ 30 3- 3- 2 2- 1+ 22-




3 (CONTINUED)

Kp Interval Time where 3
st Kp >4~ Consecutive Kp< 4- Max. Range of
Ap  Date/Interval Date/Interval b H z Onset End Kp  Obs. | starting Time Sources
27 06/2 09/2 28 141 76 06/04xx  09/03xx 5 Fr 06/04xx - 04/0500
58 33 165 120 06/04xx 10/xox - Gr
32 1 94 38 06/0400 09/03xx 5 Ho
12 125 800 570 06/0500 08/20xx 8 si
16 12 41 06/04xx  09/02xx 6 Tu
30 10/2 11/7 130 1090 620 02xx  12/05xx 6 Co 02xx - 1100
22 21 m 68 08xx  12/04xx 5 Fr
6 56 26 0800 12/04xx 4 Ho
60 320 340 0850 11/18xx 6 si
13 86 32 08xx  12/03xx 5 Tu
10 20/8 21/1 188 1140 710 20/2356 23/21xx 6 Co 20/2355 - 21/1615
20 21/6 23/3 9 114 38 20/2355 22/18xx 4 Ho
‘ 30 15 118 44 20/2356 23/21xx 5 Tu
I 12 28 101 49  21/15xx  23/17xx 5 Fr
i
[t 05/5 07/1 9 114 27 05/1800 07/0dxx 4 Ho 05/1800 - 06/18xx
| 23 359 1420 880 06/10xx 07/06xx | 7 Co
| 7 57 480 490 06/1000 07/04xx 6 si
I 7 119 34 06/18xx 07/06xx 4 Tu
|
|22 31/4 01/1 125 950 680 04xx  01/17xx 6 Co 04xx - 0630
11 57 32 0500 01/12xx 4 Ho
67 580 570 0630  31/18xx 7 si
1 97 32 04xx  01/15xx 4 Tu
22 09/2 10/5 66 700 410 Olxx 10/22xx 5 Co 00xx - Olxx
17 8 69 24 0055 10/16xx 5 Ho
11 97 32 00xx 10/16xx 4 Tu
46 26/2 29/2 30 142 64 25/22xx  25/09xx 6 Fr 25/20xx - 26/0535
28 7 175 30 25/20xx  27/18xx 7 Ho
18 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
17 31/7 02/1 233 2150 950 1547 02/06xx 7 Co 15%x - 20xx
30 105 7 15xx  02/06xx 6 Fr
8 115 39 15xx  01/18xx 5 Ho
38 130 1125 890 20xx  01/16xx 8 si
10 23 88 35 19xx  01/15xx 6 Tu
2- 07/6 09/4 180 1050 850 00xx  10/20%x 6 Co 00xx - 16xx
32 30 98 64 1dxx  10/1lxx 5 Fr
19 6 67 19 16xx  08/20xx 5 Ho
30 98 64 l4xx  10/11xx 5 Tu
22 15/2 15/4 107 1130 420 15/04xx 15/12xx 6 Co 15/04xx - 16/19xx
21 16/7 17/2 3 63 15 15/04xx  15/12xx 5 Ho
24 65 230 380 15/04xx 19/19xx 6 si
21
17
13 30/7 31/5 230 1440 590 30/2348 31/18xx 7 Co , | 30/2335 - 31/00xx
25 23 7 39 30/2338 31/14xx 5 Fr
5 93 16 30/2336 31/13xx 5 Ho
80 485 540 31/00xx 31/15xx 7 Si
6 m 44 30/2335 04/18xx 6 Tu
29 01/3 04/8 236 2290 1030 O01/0lxx 05/02xx 8 Co 01/01xx - 02/03xx
34 28 110 84 01/06xx 04/24xx 6 Fr
47 80 810 755 02/03xx 04/19xx 8 si
36
16 12/3 13/8 43 140 163 11/20xx 14/09xx 7 Fr 11/19xx - 12/06xx
58 1 118 59 11/19xx  13/12xx 6 Ho
23 192 1360 990 12/0121 14/01xx 7 Co
29 165 70 12/06xx - - Gr
185 690 620 12/06xx 14/10xx 7 si
19 140 35 12/05xx  14/08xx 6 Tu
5 19/2 20/5 27 94 56 18/21xx  20/04xx 5 Fr 18/20xx - 19/05xx
39 6 113 43 18/20xx  20/06xx 5 Ho
13 125 1210 1110 19/0031 20/22xx 7 Co
31 115 100 19/05xx - - Gr
70 510 460 19/05xx 20/13xx 7 si
12 99 41 19/00xx  20/15xx 5 Tu
7 26/1 26/8 14 123 27 25/18xx  26/09xx 5 Fr 25/18xx - 26/02xx
32 5 127 31 25/18xx  26/24xx 6 Ho
11 137 27 25/18xx  26/18xx 6 Tu
38 510 315 26/00xx 26, 20xx 7 si
9 29/8 30/3
19
14




TABLE V 1960-16

BASIC STORM DATA ssc REPORTS I
. Average
Serial Max. Max.  gyorm Reference Three Hour Gr. Interval Kp
No. Date |Onset End Type Int, Kp Kp 22 44 23 1 2 4 5 6 1 z
Oct.
132 01 0000 02/20xx € ms 6- 40 - 9 3+ 4+ 50 50 5+ 5- 6- 5-
0% 4+ 4- 5- 4- 4- 4+ 3- 1+
133 07 2026 11/24xx Sc ms 6+ 40 51 117 2+ 3+ 1+ 20 1- 14+ 3+ 4+
08 6+ 4- 3+ 4+ 3+ 5- 40 4o
09 6- 4+ 5- 4- 4+ 40 30 4-
10 4- 3+ 3- 3+ 5- 4- 4+ 3-
11 4- S50 4+ 3+ 4- 30 4- 3+
134 14 0000 14/24xx 4 m 5- 40 - 2 40 4+ 5- 5- 40 3o 5- 4-
135 16 10xx 16/16xx g ms 6- 40 - 2 3- 20 20 6- 40 20 4- 3o
136 19 0713 19/23xx g m 50 44+ 3 5 0+ 0o S50 50 5- 50 4- 4-
20 20 20 2- lo 3- 3- 3o 4-
137 22 1217 28/12xx Sc m 5+ 40 9 5 2+ 4- 30 4- 4+ 3+ 3+ 5-
23 50 40 30 4- 3+ 4- 30 3+
138 24 0907 27/18xx g m 5+ 4+ - 3 3 4- 3- 30 40 50 5- 5-
25 4- 4+ 4+ 40 4+ 5- 5- 5o
26 4- 4- 5- 4+ 4+ 4+ 5+ 4o
27 4- 40 50 30 50 5- 3- 3+
28 3+ 4+ 3+ 30 30 3- 3+ 3o
Nov.
139 06 02xx 07/15xx g m 50 3+ - 4 3 4+ 30 20 3- 4- 5- 50
07 4+ 4- 1- 4- 3+ 1- 1+ 3-
140 15 0530 16/17xx g ms 6~ 4- - 12 lo 3 4- 40 6- 3- 4+ 4+
16 6- 40 4- 4- 4- 4o 3+ 3-
141 21 1354 23/17xx Sc,g m 50 40 8 9 2+ 2+ 5- 30 3+ 4- 3+ 4-
22 4+ 5- 50 5- 40 4+ 4o 5o
23 4+ 3+ 3+ 40 3+ 30 3- 3+
142 30 0100 30/16xx g m 5+ 5- - 2 50 5+ 5- 5- 40 20 20 4-
Dec
143 17 |1649  21/21xx  Sc,g ms - 44 11 10 3- 2- 3- 3- 2+ 60 50 T-
18 6+ 50 30 3+ 5- 5- 50 5o
19 5+ 5- 5+ 5- 4o 5- 5o 4+
20 4- 50 40 40 4o 5- 5- 5o
21 40 4- 4- 30 4- 4- 4+ 3+
144 26 0809 27/02xx '3 m 5- 3+ 2 3 2- 1+ 2+ 3+ 5- 4- 3- 4~
20 lo 1+ lo 2- 3+ 2- 3-
) §
Jan.
145 12 2220 20/01xx Sc,g m 5+ 3+ 8 e 1 0+ 2- 1- 1- 0+ 1- 2- 30
13 5- 5+ 40 5- 3+ 4- 3- 4-
14 3+ 4- 40 50 4o 5- 50 3+
15 4- 50 5+ 40 3+ 2+ 3o 2+
16 40 20 4- 3o 4+ 4+ 4+ 4o
17 30 40 5- 2+ 2+ 40 30 3-
18 3- 3- 2+ 3- 2+ 3- 3- 5-
19 3+ 3- 4- 4- 40 40 2+ 3+
20 2+ 1- 3- 2+ 20 1- 1o 1lo
146 30 0023 31/21xx Sc,g ms 6- 5- 2 4 3+ 40 40 4+ 4+ 3+ 4+ 5o
31 5+ 6- 5+ 5- 5+ 5- 40 2-
Feb,
147 09 1944 14/10xx Sc,g ms 6- 40 27 12 0o 0o Do O+ 1- lo 2+ Do
10 6- 50 6- 4+ 50 3+ 4+ So
11 3+ 40 3+ 30 3+ 4- 4o 4-
12 4 4+ 5- 30 20 2+ 30 I+
13 4- 4- 4+ 3+ 4- 5- 50 3o
14 3+ 3+ 5+ 30 3- 3- 3- 2c
Mar.
148 07 2152 11/21xx ['4 ms 6+ 40 11 1- 20 0+ 0o 0o O+ 2+ 5S¢
08 40 3+ 5- 5+ 4+ 40 4+ 3y
09 30 4+ 3+ 30 30 3- 2+ 4
10 30 40 4+ 40 50 6+ 6o 5
11 5- 4- 2+ 3- 3- 3+ 4+ 3
149 31 2115 01/15xx Sc m S- 3o 21 1 0o 1- 1lo lo lo 0+ 1- 2
Apr.
01 3+ 5- 4- 20 20 1+ 0+ O




Kp Interval Time where 3
1st Kp24-  Consecutive Kp< 4- Max. Range of
Y Ap Date/Interval Date/Interval D H Z Onset End Kp Obs. Starting Time Sources
Bo 43 01/2 02/7 211 1410 1050 0541 02/22xx 7 Co 0000 - 0541
B+ 23 23 117 98 0100 02/18xx 5 Fr
85 580 585 04xx  02/20xx 7 si
12 132 21 00xx  02/21xx 5 Tu
9- 12 07/8 10/2 130 1320 650 2026 10/05xx 6 Co -
4- 35 29 100 70 2027 11/15xx 5 Fr
3+ 32 6 100 27 2026 09/20xx 5 Ho
8+ 22 65 365 460 2026 12/13xx 6 Si
00 25 11 145 32 2026 12/03xx 6 Tu
30 30 14/1 15/1 9 87 21 00xx  15/12xx 5 Tu -
25 145 45 0000 14/24xx 5 wi
50 20 16/4 16/8 80 615 435 10xx  16/16xx ] st -
5 40 27 06xx  19/23xx 4 Ho 06xx - 0800
40 480 255 07xx 19/23xx 7 Si
P7+ 29 19/3 20/1
9- 11
R9- 22 22/2 23/7 40 215 90 22/1219 27/16xx 6 wi 22/1217 - 24/10xx
p9o 23
B1- 27 24/2 27/7 197 1320 620 24/0907 26/05xx 17 Co
BSo 34 60 440 430 24/10xx 27/18xx 6 Si
B4+ 33 11 90 32 24/15xx  28/15xx 5 Tu
Bl+ 29
p6o 18
P8+ 24 06/2 06/3 9 63 20 02xx 07/15xx 4 Tu 02xx - 1700
RO+ 15 06/6 07/5
po- 26 15/3 16/7 252 1630 1040 0530 17/06xx 1 Co 0033 - 1102
B1- 27 7 71 26 05xx 16/17xx 5 Ho
80 540 590 Ilxx 16/18xx 7 Si
14 118 33 05xx  17/06xx 6 Tu
6+ 19 21/3 23/5 198 1470 890 06xx 23/18xx 7 Co 00xx - 1354
60 35 4 105 1 00xx  22/17xx ] Ho
T+ 20 70 485 390 06xx  23/17xx 7 Si
12 82 22 00xx 25/15xx 5 Tu
1+ 32 30/1 01/1 22 110 45 0100 30/15xx 5 Fr -
po- 36 17/6 21/8 289 1400 800 0825 18/04xx 7 Co 08xx - 1649
B0 44 36 140 90 09xx  21/23xx 5 Fr
80 42 42 135 130 16xx  21/30xx - Gr
B50 35 1 156 17 16xx 18/06xx 5 Ho
P9+ 22 90 540 495 08xx  22/01xx 6 Si
21 154 29 15xx  22/15xx 6 Tu
J23¢ 17 26/5 27/1 106 1055 600 0Txx  27/02xx 6 Co 07xx - 0810
13- 6
90 5 13/1 15/5 165 1945 750 22xx  17/00xx 7 Co 2Ixx - 23xx
320 29 16/1 17/ 26 100 40 23xx  17/20xx 5 Fr
330 31 65 515 610 23xx  20/01xx 7 Si
280 26 17 123 22 21xx  18/00xx 6 Tu
30- 24
260 19
23- 15
270 19
13- 6
33- 29 30/2 31/8 445 2775 1350 00xx 31/24xx 7 Co 00xx - 04xx
37- 43 8 132 30 00xx 31/18xx 5 Ho
100 630 650 04xx 31/21xx 6 Si
9+ 8 09/8 12/4 185 1270 900 2100 14/02xx 6 Co 18xx - 2102
38+ 45 5 145 31 18xx  10/15xx 5 Ho
28+ 21 %5 730 555 2102 14/21xx 7 Si
2% 21 13 149 20 18xx  14/15xx 6 Tu
31+ 27
250 19
1- 9 07/8 09/3 220 1500 800 19xx  12/18xx 7 Co 17xx - 2152
33+ 31 25 115 40 21xx  11/05xx 5 Fr
260 18 6 91 30 18xx  08/16xx 5 Ho
38- 48 09/8 11/3 60 330 450 17xx  12/20xx 6 st
27- 20 14 110 35 18xx  12/15xx 5 Tu
70 4 01/2 01/4 8 65 18 2116 01/15xx 4 Tu One Station
174+ 12




TABLE V 1960-19¢

BASIC STORM DATA

SSC REPORTS

. Average
Serial Max., Max. Refi
Storm eference Three Hour Gr. Interval Kp

No. {Date | Onset End Type Int. Kp Kp 22 44 23 1 2 3 4 5 6 7 8 3IKp
Apr.

149 jo1 3+ 5- 4- 20 20 1+ 0+ Oo 17+

150 04 0546 07/19xx  Sc,g ms 6~ 4- 30 12 1- 2- 2+ 3+ 4- 40 4+ 4+ 24+
05 5+ 6- 4o 3+ 4- 40 40 3o 330
06 3- 30 5- 4- 3+ 3- 30 3+ 26+
07 3- 3- 4- 4- 30 30 lo 3o 23-

151 30 1522 04/12xx  Sc ms 6+ 4- 33 13 lo 1- 1- 2- 2- 5- 64+ 4+ 210
May
01 6o 50 5- 5- 3+ 40 20 4- 33+
02 40 4- 4- 4+ 3+ 4+ 3- 40 300
03 4- 2+ 3- 2+ 3- 3+ 3- 4- 23+
04 4- 3+ 4o 4+ 3- 3+ 2+ 3o 27-

152 27 2028 29/10xx  Sc ms 8- 3+ 1 2 1+ lo 1- 1o 2 2+ 3- 3- 14-
28 4- 40 40 4- 20 20 2- 20 230
29 5- 6- 4- 2- 2+ lo 30 1lo 230
June

153 06 1511 07/14xx Sc,g ms To0 50 5 9 0o 1- 0+ lo 1+ 2+ 5- 6- 160
07 70 6- 5- 3+ 4- 4- 3+ 4o 35+
o

154 25 0109 26/10xx sc,g ms 6- 40 2 1 30 40 4+ 3- 2+ 2+ 40 5+ 280
26 6- 5- 50 3+ 2+ 20 2+ 3- 280
July

155 05 22xx 05/15xx g ms 6- 44 - 1 3+ 4+ 40 20 20 2- 4- 4- 25-
06 30 6- 5- 3- 20 2+ 2+ 14+ 240

156 21 0600 21/21xx g m 5+ 40 - 8 1+ 2+ 3+ 4+ 5+ 5+ 4- 29 28-
23 1200 24/19xx g m 5+ 4+ - 1 2+ 3- 3+ 3- 4+ 3+ 4- 54 28-
24 50 5+ 4- 40 40 4- 3+ 3+ 32+

158 30 03xx 02/12xx g m 50 3+ - 2 30 4+ 50 3- 50 3- 4+ 4- 31-
31 40 3+ 3- 2+ 4- 3- 2+ 5- 26-
Aug.
o1 4- 40 2+ 3- 30 3+ 3+ 3o 25+
02 20 4+ 40 3- 2- 2- 30 3- 220

159 18 0816 18/17xx sc,g ms 6+ 5- 4 ] 20 30 40 4- 6+ 3+ 2+ 3+ 280

160 19 1449 21/12xx sc,g ms 0 50 5 7 3- 2 2- 1- 2 4- 5+ 6o 240
20 7 7- 60 40 50 40 30 4- 39+
21 5- 4- 50 50 30 3+ 30 30+
Sept.

161 13 1846 18,04xx sc,g ms 70 5- 8 7 2- 1- 1o 0+ 1- lo 3- 44 12+
14 40 5+ 70 7- 6+ 7- 6- 5 170
is 4- 4+ 40 4+ 5- 50 44+ 5+ 36-
16 3+ 5- 40 5- 5- 40 5- 5- 35-
17 5- 4+ 6- 6+ 40 40 50 3- 37-
18 3+ 20 20 30 3+ 4+ 2- 3o 23-

162 19 0534 19/18xx se m 5- 40 10 3 4- 40 4+ 5- 5- 4- 3+ 20 30+

163 21 1413 23/14xx sc s 9- 6o 43 19 3- 4- 2- 20 5+ 7o 6+ 4o 33-

4+ 8+ B- 5- 40 5- 74+ 9- 50-

23 9- 80 4+ 4+ 3+ 3+ 3o 2- 37-

164 24 1812 30/03xx se.g ms T+ 4+ - 6 0o 20 20 20 20 30 4- 60 21-
25 7+ 6+ 5- 50 40 60 40 3- 400
26 2+ 5+ 40 3+ 4- 5- 3+ 4o 31-

165 27 1942 30/14xx se ms 6+ 40 33 14 40 3+ 2+ 30 30 30 6+ 60 3lo
28 60 6- 5- 30 50 50 5+ 4+ 3%
29 3+ 30 30 4- 3+ 3- 40 4- 27-
30 40 3- 30 30 3I- 1+ lo 2- 19+
Oct.

166 11 05xx 14/22xx g ms 6- 40 4 2 1+ 2+ 4- 5- 4+ 4- 3- 4+ 270
12 4+ 40 40 4- S5¢ 5+ 6- 4o 36+
13 3- 4+ 4- 3- 3+ 4- 40 50 29+
14 5- 4+ 5- 4» 4+ 4+ 40 3- 33+
15 3+ 4- 30 30 30 2- 30 4- 24+
16 40 3+ 3+ 3- 3- 4- 3+ 1+ 24+

167 24 0019 25/03xx sC,g ms 7+ So 5 9 5+ 6+ 6+ 7¢ 40 40 4- 44 41+
25 S+ 3+ 3- 2- 2- 1+ 2+ 3- 2lo

168 |29 1359 30/12xx  sc s 80 S0 46 16 3+ 3- 2+ 2- 40 T 8- 8o 37-
30 8- 5- 40 30 1+ 1+ 20 1lo 250

sZ-9 ()



3 (CONTINUED)

Kp Interval Time where 3
Ist Kp >4~ Consecutive Kp<4- Max. Range of Sources
Ap Date/Interval Date/Interval D H z Onset End Kp Obs. Starting Time rees
12
15 04/5 05/7 113 1070 440 13xx  07/19xx [ Co 0545 - 13xx
32 04/5 05/7 23 100 45 06xx  09/10xx 5 Fr
19 8 86 31 0545  05/09xx 5 Ho
15 77 190 387 0545 07/19xx 6 Si
15 113 31 0545 07/15xx 5 Tu
23 30/6 03/2 166 1120 690 13xx  04/17xx 6 Co 13xx - 1523
24 150 45 1523  04/09xx 5 Fr
35 10 130 41 1522 01/18xx 6 Ho
24 11 152 42 1523  06/15xx 6 Tu
14
19
7 28/1 28/5 24 60 30 2027 29/10xx 5 Fr -
16 29/1 29/4 15 69 38 2027 30/12xx 5 Tu
21
16 06/7 08/1 215 1195 845 18xx  09/14xx 6 Co 1414 - 2133
43 40 165 85 17xx  07/23xx 6 Fr
| 12 185 37 15xx  07/14xx 6 Ho
{115 870 685 17xx  07/10xx 7 si
| 2t 183 74 1414  08/12xx 6 Tu
23 25/2 25/4 Il ss 295 405 Olxx  26/10xx 5 St -
26 25/7 26/4 i
18 05/7 06/4 1 4 96 30 22xx  06/15xx 5 Pm -
20 !
\
26 21/4 21/8 J130 1130 880 Odxx  24/23xx 7 Co Odxx - 0600
] s8 1075 780 05xx  25/10xx 8 si
22 23/5 24/7 | 20 145 75 1200 24/19xx 5 wi -
30
28 30/2 31/2 1 74 260 460 03xx  02/12xx 7 si
18 31/5 01/2
17
15
26 18/3 18/6 367 1920 1060 18/04xx 23/2ixx 7 Co 18/04xx - 18/0816
24 19/6 21/5 1 42 320 520 18/04xx 18/23xx 7 Si 19/14xx - 19/15xx
58 35 110 165 19/15xx 21/10xx 6 Fr
27 11 132 38 19/15xx  21/12xx 5 Ho
156 980 760 19/15xx  23/17xx 8 Si
19 132 56  19/14xx  21/12xx 6 Tu
8 13/8 17/8 352 1930 1350 19xx  19/23xx 8 Co 18xx - 19xx
82 35 160 150 1930  18/03xx 6 Fr
38 12 173 48 19xx  17/20xx 7 Ho
33 17 136 46 18xx  18/04xx 5 Tu
43
15
26 19/1 19/7 4 42 10 0543 19/18xx 5 Ho 0534 - 0543
44 21/5 23/5 389 2050 2060 1413 23/22xx 7 Co 21/1413 - 22/1601
126 110 368 490 1414 23/22xx 9 Fr
78 16 378 73 1413 23/22xx 8 Ho
305 1390 1030 1414 23/22xx 9 Si
39 377 110 1414 23/23xx 8 Tu
18 24/7 7/2 303 1740 1080 18xx  30/03xx 7 Co 1812 - 2ixx
60 35 138 100 21xx  25/24xx 6 Fr
27 7 138 29 21xx  27/01xx 6 Ho
34 27/7 29/1 82 925 625 18xx  29/24xx 7 Si -
48 15 137 37 18xx  25/24xx 6 Tu
19 20 150 70 1942 29/05xx 5 Fr
12 8 92 33 1942 30 14xx 5 Ho
14 102 28 1942 29/14xx 6 Tu
22 11/3 15/3 263 1560 990 07xx  18/22xx 7 Co 05xx -  07xx
39 85 410 520 05xx  14/22xx 6 Si
24
31
16
16
63 24/1 25/2 33 160 170 0030  25,08xx 6 Fr 00xx - 0150
16 210 1450 835 00xx  25,08xx 8 si
74 29/5 30/4 30 170 230 1359 30, 04xx 6 Fr 13xx - 1400
35 8 201 33 13xx  30/12xx 6 Ho
130 1170 600 13xx  30/12xx 8 Si
i1 225 53 1400 30 12xx 7 Tu
)

SE5@®




TABLE V 1960-19

BASIC STORM DATA SSC REPORTS
Average Thi H Gr. Interval K]
Serial Makx., Max. Storm Ref ree Hour Gr. Interv P
No. pate | Onset Ena Type It Kp  Kp 02 aa T gy 175 3 4 5 6 7 8 XKp
Nov,
169 06 0924 11/12xx sc,g ms 60 40 2 5 2- 1+ 2+ 20 3+ 3- 30 4o 20-
07 3+ 5- 4- 50 40 5- 6o b5- 36
08 5+ 6- 60 4+ 4+ 5- 4+ 4o 39
09 4+ 4- 4+ 3+ 4+ 4+ 5o 50 34;
10 So 4+ 3+ 40 3+ 5 4 4o 32
n 4. 4- 3+ 3o 2- 2+ 4- 3- 24
170 17 0903 17/21xx sc m 5- 40 38 12 0+ 0+ lo 3+ 4+ 5- 40 2- 20
171 24 0320 25/16xx g m 50 30 - 4 1o 30 2+ 30 3+ 4- 4o 5o 25
25 5- 40 3+ 3- 3- 2+ lo 0+ 21
Dec.
172 01 2226 06/15xx sc ms 6- 4- 17 1 1+ 1- lo 1- 1- 2+ lo 2+ 10
173 02 2116 07/19xx  sc ms 6- 40 17 9 20 3- 2+ 1+ 3+ 3+ 3- 3o 21
03 4- 4+ 6- 4+ 5- 40 4+ 5- 36
04 3+ 4+ 40 3- 4- 4- 4 S50 30
05 5- 40 30 3+ 4+ 40 5- 4o 32
06 4- 40 4- 3- 4+ 4o 4 4 30
07 3+ 30 3 30 4- 30 3- 20 24
TABLE V-A MAJOR GE
No 3 hrs with Kp =
Mo. Day Onset 1st 3hr No 3 hrs 7- To T+ 8- 8o 8+ 9- 9o Consecutive 3 hr-Kp's, No Kp <5- At ]
sc Kp25- Intervals 8 1 2 3 4 5 6
1960
Mar. 31 2 20 1 2 1 2 2 2 4 5- So 8- - 8o
Apr, 03 02/2313 1 4 1 1 1 7- 7+ T 6-
30 30/0132 1 11 3 1 - 1 - 1 1 1- T- 6- 6- 9- 90
May 06 6 5 - 1 1 5+
08 08/0421 2 1 2 - 1 0 1 1 6+ 7- T+ 80 8+
29 28/2029 1 1 - - - 1 8-
July 15 14/1702 4 9 1 - 1 1 1 1 50 6+ T+
Aug., 16 16/1409 5 8 - 2 - 2 6+ 70
Sept. 04 04/0230 2 18 3 - 1 3 1 5- - 6o 7- 60
Oct. 05 8 18 - 1 2 2 3 3 2 1 6+ 60 80 7+ 8o 8o 8+
25 24/1452 3 12 1 - 1 1 6- 6- 6- 8-
Nov., 12 12/1349 5 15 - - 1 1 2 1 3 2 50 6o
15 15/1304 5 10 - - - 1 2 6o 60
30 30/1909 8 9 1 - - - 1 61 6+ 8o 7- S0 S+ 60
1961
Apr. 14 13/1450 6 6 2 1 1 5+
July 13 13/1115 4 6 1 1 1 6+ 80 8+
14 3 5 2 1 1 7- 8+ T+ -
17 17/1825 7 12 1 1
27 26/1950 7 6 1 2 8+ 8+ 60 5+
Sept. 30 30/1847 1 ki 1 1 1 1
Oct. 28 28/0810 3 9 1 2 1
Dec 01 4 7 1
1962
Sept. 12 3 2 - - 1 T+ S0
1963
Sept. 22 2 3 - - - 1 - 1 8+ 8- 5-
6 5 - - 1 - 1 - 2 5-
24 8 5 - - 1 60 T+ 64+ 5- 50
Oct. 25  24/0019 2 4 - - 50 6+ 6+ e
29 6 5 - 1 - 2 1 To 8-
5- |2 - 5.




3 (CONTINUED)

Kp Interval Time where 3
i Ap Il)sattex/‘;nt:r-val [C):::; I‘::::’:a:(p <4 D H Z Onset End :t:x Obs. g:::'%f“:fﬂme Sources
12 06/8 11/3 193 1820 820 06/0Bxx 11/13xx 1 Co 06/08xx - 07/04xx
39 80 310 420 06/0Bxx 11/12xx 6 Si
48 28 120 80 07/04xx 11/11xx 6 Fr
33 7 65 26 07/04xx  11/12xx 5 Ho
fg 13 144 34 07/04xx 11/12xx 6 Tu
16 17/5 17/8 94 660 340 09xx  18/00xx 6 Co -
ig 24/6 25/3 104 1140 530 06xx  25/18xx 6 Co 0120 -  06xx
5 03/1 07/1 10 95 36 01/2225 06/15xx 5 Tu 01/2225 - 02/21xx
12 25 80 50 02/2117 07/17xx 5 Fr
36 60 300 405 02/2lxx 06/19xx 5 St
25
28
23
15
MAGNETIC STORMS 1960-1963
hst One Kp 2 T+ Ap Storm No.
8 1 2 3 4 5 6 7 8 1 2 3 4 5 Table V
- 8+ 9- 9- To 80 8+ 9- 9- T+ 7o 60 6o 6+ 5+ - 129 241 62 14
- 68 - - 16
o 0 - 6+ 6- - 174 49 - 23
o T+ 6- 60 - 60 55 - 25
+ - - 128 - - 26
- 54 - - 30
- 8o 84+ - 6- S50 - 93 ki - 36
+ 60 8- 8- 70 5+ - 52 106 - 41
- 80 T+ 8- 8- 8- S0 6- 60 5+ 5+ 50 5- - 95 118 28 45
+ 9- 90 9- 8- 8- T+ 70 6- 60 5+ 34 203 186 33 51
+ 5+ 7- 6o 6o 6- 6- 5- - 76 63 - 52
- 8o 8- 9- 90 90 9- 8+ 80 6+ T+ 5- 3o - 67 280 49 56
0 8- 8+ 8+ 6o 5+ 6- 5- - 69 94 - 57
- 60 17 93 - - 60
o T+ 8- 70 6o - 54 61 - 85
- 6+ 5- - 102 98 B 93
+ - 98 - - 93
+ 6+ 50 6+ 60 50 8- 70 6- 6+ 60 5- - 36 93 18 94
. T - 114 - - 96
- 80 9- 8+ 70 8- 5- - 36 114 - 103
50 6+ 8o 80 9- T+ 6- 5+ 60 - - 128 32 106
50 8- 60 5- S0 S+ 5- - - 54 66 109
- 58 - - 128
- 126 - - 163
. 9- 9. 8o - 126 . - 163
18 60 - - 164
- 63 - - 167
1Y 8- 5- - 74 35 - 168
o

s4-/0




VI.

CATALOGUE OF SOLAR-TERRESTRIAL
EFFECTS DURING 1960 - 1963
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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 2> 5; Forbush decreases, and solar flare effects reported in

reference 22.

The column headings together with any necessary description or
definitions follow:

Column 1 Date.
Column 2 Major Flare Serial Number from Table 5.I.
Column 3 Event Serial Number from Table 5.VIII. 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 terresirial effect has been made in the literature.

Column 4  Flare Beginnins Time.

Column 5 Flare End.

Colurn 6 Time of Maximum Intensity.

Column 7 Heliographic Position of the Flare.
Column 8 Flare Importance.

SHORT WAVE FADE (C

.......... VI, L diad

Onset.

Jrportance. O5WF's are given an importance ratins on a
scale from 1- to 3

event.

J+, based on the amplitude of the fTade,
duration of the event, and confidence in the reality ol



Type (s, SL, or G) the following classifications are

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 11

used:
Column 12 Duration in Minutes.
Column 13

Wide Spread Index. The degree of confidence in identifying

SOLAR FLARE EFFECT

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).

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

Beginning Time.

Column 15

Number of Observatories Reporting the Effect.

POLAR-CAP ABSORPTION (Columns 16 through 21)

Column 16 Onset Time.

Column 17 Rise Time in Hours from Reference 1.

Column 18 Duration in Hours.

Column 19 Absorption in db on the 30 Mc/s Riometer.

Column 20 Probable Flare - day/beg, if a polar-cap absorption-flare,
association is riven in the literature.

Column 21

The Sources Checked during the preparation of this cat

have been listed.

GEOMAGNETIC STORMS (Columns 22 throuch 37)

The peomagnetic storms listed in this portion of the catzlorue are
limited to those with a maxirmum Kp > 9, and a few minor storms if one or

5.VI-iid




more investigators associated it with a major flare, or it was preceded
by a PCA and/or followed by a Forbush decrease.

Column 22 Onset Time.

Column 23 End Time.

Column 24 Type.

Column 25 Maximum Intensity - The symbols m (moderate Kp as great
as 5) ms (moderately severe Kp = 6 or 7) and § (severe K,
= 8 or 9) have been used.

Column 26 Maximum Kp.

Column 27 Number of Magnetic Observatories Reporting the Storm as
an sc in reference 22,

Column 28 3 Kp. This is the sum of the 8 three-hour Greenwich
day Kp's.

Column 29 Ap from reference k4.

Column 30 Probable Flare (day/beginninz) - An entry in this colurn ic
based on one or more flare-storm correlations in orne cor
more of tne references listed in column 31.

Column 31 Sources of flare associations or other data.

FOBUSH DECREASE (Colurns 32 through 35)

The data for the Forbush decreases were obtained from unpublished

data kindly supplied by Dr.
Atomic Energy of Canada Limited (reference 34).

H. Carmichael, Chalk River Nuclear Laboratcry,
The cosmic ray indices

Pressure corrected hourly totals are published in reference 7. Three out-
standing Forbush decreases (#-2-60, 11-12-60 and 7-13-61) are discussed,
along with several others that occwrred during 1557-135%, in reference k.

This information

Column 32 Onset Time. The start of the Forbush decrease to the
nearest tenth day is from reference 24,

Column 33 Masgnitude of the Decrease in Percent.
is taken from reference 2k,

Column 34 Probable Flare (day/hour).

Column 35 Sources,
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FLARE

Flare
Date Serial Event Beg. End Max. Position Imp. Onset
No. uT UT uT uT
1960
Jan,
05
07 1 1504 1555 1528  NO8 W78 3 1505
08 1800 2050 1841 N27 w13 2
10
11 2 2040 2355 2126 N22 EO03 3 2100
13
15 3 1336 1455 - 520 w68 3 1340
18
19
20
Feb.
o1 No Flare Reported
03 4 0815 0930 0820 s14 W36 2+ 0825
04 1306 1423 1316 515 w49 2 1309
05
06 0306 0325 - S17 W73 1 0303
13
16
18 No Flare Reported 0103
19
20 No Flare Reported 0218
22 5 1352 1520 1400 NO8 E4L 3 1358
26
Mar.
14
15
27 9 0634 0923 0740 N20 Wwsl 3 0638
29 10 0640 1220 0710 NI13 E30 3 0652
30 11 1455 2030 1540 N12 EI3 3+ 1520
31
Apr.
01 12 %} 1355 0858 :© N12 wll 3 0850
02 0834 0920 0846 N12 w25 2+ 0842
03 No Flare Reported 0520
04 0846 1124 0804 N12 w52 2 0854
05 13 0215 0530 0245 Ni2 w62 3 0140
06 1130 1157 1133 N1 wos 2 1134
07
08 1044 1106 1054 N10 ES59 2 1050
10
16
23
27
28 15 0130 0145 0137  SO05 E34 3 o120
29 16 0107 0908 0210‘ Ni4 w2i 3 0205
0359
0554
30
May
04 17 1000 1105 - N13 w90 3 1015
05
06 18 1404 2020 1448 509 EO7 34 1427
2034 2126 2057  N14 w23 2-
08
09 19 0704 1021 073¢  Sl1  ES52 3. 0700
11 1914 1942 - N23 W55 1
12 1342 1611 - N30 W58 2 1348
13 20 0519 0735 0532 N29 w67 3+ 0512
15 No Flare Reported 0312
1350 1530 1429 N16 E19 2+
16
22
23
26 21 0818 1107 0928 N4 w15 24 0914
27 T141a 1540 1428 NI5 w26 1+
28
29
June
01 22 0824 1600 0900 N29 E46 3+ 0837
03
04
08 23 0732 0855 0746 N32 w37 24 0740
12 No Flare Reported 0453
19 1330 1354 1336 S13 w51 1+ 1335
20 0126 0205 - 813 w59 2 0128
25 24 1131 1530 1215 N21 EO06 3 1203
—

Sy



TABLE VI 1960-1963 (CONTINUED)

POLAR CAP ABSORPTION

GEOMAGNETIC STORM

Probable

se Duration Abs, db Max. Max. Obs.
[ime Hrs. 30 Mc/S Flare Reference Onset End Type Int, Kp Report X Kp Ap
Riom
1960
June
26/2015 27/11xx sC,g ms - 2 27+ 22
27/0145 28/21xx sc ms 1- 55 420 65
29/1939 30/08xx sc,g ms 70 52 320 36
30/1720 30/22xx sc,g ms 60 22 380 55
July
14/0447 17/10xx sc s 8+ 30 33+ 40
19/0400 20/02xx g ms 60 - 32- 35
20/21xx 21/06xx g m S5+ - 300 26
29/0000 31/24xx sc,g ms 6- - 320 29
Aug.
‘ 08/0339 09/12xx sc,g m S0 2 230 16
; 16/1409 18/12xx sc s 8- 57 30+ 52
19/1616 22/06xx sc ms 6o 52 250 21
29/0022 30/02xx 8¢ ms 70 55 37+ 45
Sept.
02/1158 03/09xx s¢,g ms 7- 38 230 20
31 89 2.7 B
72 2.5 03/0037 M
Jc
2.0 03/0037 K
04/0230 06/09xx sc s 8o 41 48+ 91
05/0307 06/09xx sc s 8o 1 52+ 118
07/1100 08/20xx g ms 6- - 300 27
24/0000 24/20xx ['4 m So - 29+ 27
Jc 26/1930  27/llxx  sc m 5- 2 17- 10
48 26/0525 M
2.0 26/0525 K
29/0836 02/23xx sc,g ms 6o 7 200 14
Oct.
04/1427 09/24xx sc,g s 90 8 28+ 36
06/0237 10/05xx sc,g s 90 18 63- 203
24/1452 31/22xx sc s 8- 54 200 21
Nov,
03/2228 05/09xx sc,g ms 6- 2 25+ 18
10/0718 - sc m 5- 21 12- 6
11/0034 11/22xx SC.E m 5~ 21 250 18
16 73 21.2 12/1315 B,K,M 12/1325 - sc s %o 8 33+ 67
15 79 20 B 15/1304 16/17xx sc s 8+ 42 42+ 69
84 >20 15/0207 M
72 >22 15/0207 K
5 51 3 B 6 32 36+ 45
24 5 20/1955 M 21/0631 22/13xx 8¢,g ms 0
5.VI-2
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TABLE Vi

CATALOGUE OF SOLAR-TERRESTRIAL EFFECTS DURIN

SHORT-WAVE RADIO FADEOUT

SOLAR FLARE EFFECT

POLAR CAP ABSORPTION

Abs, db
Imp. Type Duration W.S. Beg No.Obs. Onset Rise Duration 30 Mc/s Probable Reference
Min, Index uT Reported Time Hrs. Riom Flare
1 SL 30 5
1960
2- SL 24 5 Jan,
13/2000 16
1+ SL 45 4 1431 1
1259 8
2 s 17 5
1 SL 31 5 1312 3
3 SL 97 1
3r s 111 5
3 SL 110 5
3- s 42 5 1354 2
1- SL 19 1 Mar.
3+ s 121 5 0917 2 29,0800 50 73 2.6 1
3 SL 160 5 1507 1
31,0300 24 7.0 30,1455 25, 43
31,0730 14 7.0 18
Apr.
3 s 57 5 01,0935 86 3.0 0170843 ... 25,4
01,1000 6 73 3.6 1
2 s 20 4 0836 3
3 s 60 5
24 s 30 5 0851 1
3¢ SL 157 5 05,0700 16 55 3.1 i
05, 0800 40 3.0 05,0215 18, 25. 4
2 s 20 5 1132 11
1. s 20 5 1050 4
Apr,
3. SI. 100 5 28,0200 24 3.0 28,0130 25, 43
28,0230 12 30 2.5 1
28,0320 26 3.0 28,0130 18
24 SL 110 5 29,0500 27 36 11.2 1
29/0600 114 14.0 29,0107 18, 25, 4
30/ wox 14 29,0107
May
3 s 35 5 1013 2 04,1030 2 8 3.4 04, 1000 1,43
04/1040 49 5.0 04,1000 18, 25
3 SL 151 5 1513 1 06,1620 103 15.0 06,1404 18
06, 1800 34 48 8.7 1
06,1830 96 15.0 06,1404 25, 43
2 SL 98 1
1930 3
3 SL 224 5
3. s 221 5 0518 6 13,0620 65 4.5 13/0519 18, 25, -
13,0730 8 36 3.6 1
3 5 208 5
2 § 46 5 0840 1
3 SI 5 5 0830 1 June
03, 2000 16
2- St 52 5
3. s 169 1
2 s 15 5 1332 5
s s 28 5 0128 5
2 SL 67 1
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5 1960 - 1967

GEOMAGNETIC STORM FORBUSH DECREASE
Onset End Type Max, Max, Obs. Z Kp Ap Probable Reference Onset Mag, Probable Reference
Int, Kp Report Flare Dec. % Flare
S
1960
Jan.
05/0201 06/04xx sc m 5- 41 29+ 24
10/0718 11/18xx sc,g ms 6- 44 35+ 43 08,1800 32 1960
Jan.
13/1859 15/1Txx - sc ms 6+ 62 180 10 11/2040 13,37, 32 13.9 5.1 34,7
18/0645 18/15xx sc,g ms 6- 6 27- 23 15,1336 37
19/2208 22/14xx sc,g ms 60 22 160 8
20/0357 22/14xx se,g ms 60 2 25- 17
Feb.
05/06xx 06/17xx g m So - 24- 19
13/1930 14/23xx se,g m 5+ 2 150 11
16,0847 21/21xx SC,8 ms 6- 4 29+ 27
19/1600 20/07xx g m So - 270 21
26,1043 27/23xx sc.g m 5- 36 11+ 6
Mar.
14/1502 18/14xx s¢,g ms 1- 6 15-
15/1225 17/22xx 5C,E ms 7- 5 22+ 21
Mar.
31/0955 02/14xx se,g s 9- 8 52+ 129 29,0640 37.13 315 10 30/1455 34,7
30,1455 25
Apr,
01/0307 - sc 5 9- 2 65+ 241
Apr,
02/2313 05/09xx sc ms 7+ 53 40- 62 01,0843 13,25, 37, 32 02/2030 5.5 01,0843 24
05,1300 05/21xx sc ms 60 37 3lo 34 04,0846 25,32
05/0215 25
07/1511 08/14xx sc m 5+ 30 25+ 22 06/1130 32
10,0126 13/09xx sc,g ms 7- 40 32- 33 09,1044 32
16,1200 18/12xx g ms 6- - 31+ 29
2372100 26/11xx g ms 7- - 190 15
27, 2020 29/20xx sc ms 70 54 254 31 25,32 28.2 4.1 34,7
30/0132 01/14xx sc s 8o 42 57+ 174 28,0130 37
29,0107 13, 25, 32 30.8 6.5 29/0107 34,7
May
05,2000 07/24xx sc.g ms T+ - 18+ 10
06,1650 08,'01xx s¢,g ms T+ 14 38+ 60 04,1000 13, 25
06,1404 May
08,0421 09/12xx sc s 8+ 52 530 128 06,2034 13, 25, 37 08.2 11.3 34,7
32
11,0435 12, 15xx sc ms 7~ 42 39- 42 09,0704 13, 32
16,1350 17, 14xx 50,8 ms 6+ - 31- 42 13,0519 25,37 16/ xxxx 3
15:1350 32
23, 1400 25, 05xx g ms 6- - 25- 26 23.0 3.6 34,7
28,2029 30. 17xx sc s 8- 56 200 18 26,0818 13
27,1414 32
29.0 4.8 34,7
June June
04,0248 06, 14xx SC.8 ms 6+ 44 400 52 01,0824 13, 37 03.9 4.5 34,7
25,1230 26, 11xx 4 m S+ 290 26

Y74
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FLARE SHORT-WAVE RADIO FADEOUT SOLAR FLARE EFFECT
Flare Beg. End Max. Onset Duration W.S, Beg. No.Obs.
Date Serial Event | UT uT uT Position Imp. uT Imp Type Min. Index UT Reported Onset
No.
1960 |
June
25 25 2039 2140 2046  N19 W04 3 2040 2- s 30 5
26 26 0428 0525 0436  N20 W08 3 0432 1+ s 56 5 0430 3
21 1326 1525 1403  N19 WI3 2+ 1402 2- s 38 5 1358 2
28 2358 2457 2415  SO08 E34 3 2403 2- s 67 1
217 29 2140 2345 2156  N21 W27 3 2141 24+ SL 138 5
28 1815 1952 1848  NO9 E67 2+ 1823 1- SL 22 4 1838 1
1855 2- SL 40 5
29
30
July
11 No Flare Reported 0939 ]
12 2028 2115 2039 N15 w30 2+ 2033 1+ s 37 5 2033 1
2328 2410 2354  N13 w31 1 2345 i s 21 5
14
19
20
29
Aug.
05 No Flare Reported 1043 3+ S 21 1
08
11 30 1916 2055 1928  N22 E26 3+ 1925 2 s 65 5 1926 1
14 31 0511 0655 0525  N22 W06 3 0515 3 ] 45 5 0517 7
1242 1414 1310 Ni9 E34 24 1307 3- s 53 5 1308 13
16 1127 1250 1144 S11  E29 2 1143 1 SL 23 5 1144 3
18 0653 0730 0657  S10 EO06 2
19
21 1546 16390 1558  N27 W04 2 1538 3+ SL 172 5 1547 2
27 0844 0936 0854 S04 W52 1+
29
30 34 0918 1100 093¢  N18 WI6 3 0843 2 s 65 1 0944 1
Sept.
02 0231 0348 0247 N18 W25 1 0240 2- S 43 5 0239 4
35 0525 0906 0725  N18 W23 3 0540 2 SL 66 1
I 0707 i+ s 83 5 1960
36 2223 2506 2307 N20 w3l 3 2300 2+ s 50 5 Sept.
03 n 0037 0154 0108  N18 EB8 3 0045 3+ SL 126 5 03/0500
_— 03/0800
03/1100
03/1430
04 No Flare Reported 0003 3 SL 97 5
05
07
14 No Flare Reported 1620 3 SL 130 5
16 1710 855 1721 S22 ES68 1 1708 3 s 101 5
18 1815 1910 1829 S22 E43 1+ 1824 1+ s 26 5 1826 4
21 0830 0850 083¢  N22 ES7 2 0835 2 s 9 3 0831 5
24
26 0525 0616 053¢ S22 W64 2+ 0520 3+ SL 121 1 0521 3 26/1200
26/1328
26/2300
29
Oct.
04
06
1 0517 0756 0559  S16 W36 2 0525 3 s 63 5
1035 1154 1047  S18 W40 e 112 7
15 1109 1138 1117 NI5 W66 2+ 1100 3 G 145 5 1114 1
No Flare Reported 1715 3 G 205 5
17 No Flare Reported 1428 3 G 126 5
22 1236 1343 - N19 w17 2+ 1307 1 s 17 3
23 1531 1545 - N18 W32 2
24
20 L 1026 1331 1030  N22 E26 3 1029 G 80 H 1024 1
Nov.
03
06 42 1752 2030 1841  N13 EO7 3 1708 1 G 67 1
10 4 1009 1400 1023  N28 E29 3+ 1022 2 ] 80 4 1017 2
n 0305 0428 0304 N29 EI2 2+ 0311 3 s 185 5
1011 1058 1014  N29 E17 1. Nov.
12 44 1315 1922 1330 N27 W04 3+ 1326 3+ s 154 5 1325 8 12/1400
13 )
14 0246 0520 0304  N27 w2l 2+ 0300 3 SL 120 5
15 45 0207 427 0221  N26 W35 3+ 0217 3 s 253 5 0221 7 15/0430
15/0505
15/0700
19 1741 1838 1747  N18 W33 2
;tl) 47 1955 20; 2020  N2§5 WSO 3 2023 3 SL 82 5 21/0200
21/0500




FORBUSH DECREASE

Probable Mag. Probable
Flare Reference | Onset Dec. % Flare Reference
1960
June
25/1131 H,S 27.2 8.0 34,7
25/2038 o
27/2140 H,8,0
28/1815 [}
July
| 12/2028 o 14.9 7.0 34,7
12/2328 o
Aug.
14.7 3.2 34,7
14/0511
14/1242 S
o
18/0653 o 290.1 4 34,7
27/0844 [¢]
M,0
02,2223 13,32
03/0037 25,37
Oct.
08.2 7.1 34,7
22/1236 32
23/1531
10/1009 13
Nov.
11/0305 25,37 10/1009 24,18
l 11/1011 32 b o !
Nov,
13/1005 14 12/1315 32,3439
14/0246
l 15/0207 ;:gg]av 15/1330 12,0 14/0246 31,34
18/1741 32 4.5 34,7
| 20/1955 25 24.2 )
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FLARE

Date

Flare
Serial
No.

Event

Beg.
uT

End Max.
uT uTr

1960
Nov.

49

0206

1825

0902

0227 0209

2350 1838

0957 -

Feb.
04

06
13

Apr.
09
10
13
14
26

29

July
04
11
12
13
14
15
18
20

21
24

26

51

53

54

56

57

58

58
60
61

64

66

0206

1009

1646

No Flare

EY
D

~
-
o |

0220 0208

No Flare Reported

1150 1035

1945 1710

Reported

1724 1626
2340 2213

1620 1521

Reported

2040 1659
1710
1300 1025

1929 1558

926 0736

1250 1005

Iy

1726 1545

1800 1718
0620 0504
2220 1822




FORBUSH DECREASE

Onset Mag. Probable Reference
Dec. b Flare
1961
Sept.
30.9 6.3 28/2202 12,347
Oct.
28.7 2.5 34,7
Dec.
1.8 5 347
1962
Jan.,
10.3 3 34,7
Feb.
04.3 4 34,7
23.1 2.6 34,7
26.9 34,7
Apr.
21.2 3.2 34,7
25.9 1.6 34,7
: 1963
‘ Apr.
30.9 2.2 4,7




TABLE VI 1960 - 1963 (CONTINUED)

SHORT-WAVE RADIO FADEOUT

[SOLAR FLARE EFFECT,

POLAR CAP ABSORPTION

Onset

Abs. db

Duration W.5. Beg. No.Obs. Rise Duration Probable
Position Imp. uT Imp Type Min. Index uT Reported Onset Time Hrs. 30 Mc/S Flare Reference
Riom.
N10 EO08 1
N26 ET4 3. 1830 3 s 100 5
N17  E40 1+
N19 w42 2 0207 1 s 23 5 0207 4
1506 5
|
1
<
|
]
15 E74 3 1022 3
1040 1
|
|
11 ES4 3 1650 3 SL 113 5 1642 1
1756 1
1036 4
!
104 wis 1 1623 2 s 47 5 1646 3 ¢
it W56 3 2zun 1+ Sl 40 5 C
2
[
(
02 wadg 2, 1503 24 s 57 5 1501 2 :
1436 5 .
:
(
07 E31 3 1648 3¢ s 245 5
July
07 E22 3. 1023 3 s 97 5 1021 14 12/000 24 1.5 11/1615 25
12/1300 23 72 17 1
13,0700 60 20 12/0950 25 1
13 El15 34 1512 3 s 113 5 15/1545 72 3 15/1433 28
07 w4s 3 0731 1 SL 29 5 0715 1 1
07 W59 3+ 1000 3 s 113 5 0945 1 18/1130 8 55 8.7 18/0920 1,25
1158 3- SL 137 5
07 woo 2 1550 3+ s 370 5 1552 7 2
03 woo 3 1702 24 sL 73 5 21,0300 24 5 20/1524 25
12 El6 3+ 0455 24 SL 85 1
08 EO09 3 1755 2+ sL 95 5
2




TABLE V11960-1963 (CONTINUED)

POLAR CAP ABSORPTION

GEOMAGNETIC STORM

Abs db

Rise Duration 30 Mc/S Probable Reference Onset End Type Max. Max. Obs. T Kp Ap Probable Reference

Time Hrs. Riom Flare Kp Report Flare
1961
Aug.
01/2300 04/21xx g ms 6+ - 150 8
29/1709 01/13xx s¢,g m 5+ 31 19- 16

17 9 2.9 1

8 25 Sept.
12/04xx 12/08xx g m 50 - 220 17
13/1554 15/01xx sc,g ms 60 22 140 8
24/0545 25/16xx sc,g ms 6o 2 33- 42
27/0342 27/19xx sc,g m 5- - 30- 26
1.8 28/2202 25

30/1847 01/23xx sc s 128 34 23+ 36 28/2202 24
Oct.
19/23xx 20/10xx g m 5+ - 11+ 6
26/1941 27/24xx sc m 5+ 46 32- 31
28/0810 29/13xx s¢ s 9- 50 480 128
Nov.
06/2318 08/08xx sc,g ms 6+ 15 2lo 16
17/1406 18/20xx sc,B ms 6+ 11 21o 16
Dec.
01/0313 03/24xx  sc,g s 8- 4 35- 54
1962
Jan.
01/0213 11/09xx  sc ms 6+ 40 40+ 52
Feb,
04/0930 04/24xx  sc m S0 30 25- 20
11/0958 12/10xx sc,g m 5+ 10 19- 13
15/1619 17/12xx sc,g ms 6- 3 20- 12
26,0834 27/21xx 3¢,g m 5- [ 23+ 17
Mar.
05/0645 06/21xx sC,8 ms 6- - 220 17
Apr.
06,/0400 09/02xx g ms 6+ - 30- 27
10/02xx 11/18xx g m So - 32- 30
20/2356 23/12xx sc m S0 51 17- 10
May
05/1837 07/02xx sC,g m 50 3 6+ 4
31/0552 31/24xx g m 50 2 26- 22
1963
Jan,
12/2220 20/01xx  sc,g m 5+ 8 90 5
30/0023 31/21xx  sc,g ms 6- 2 33- 29
Feb.
09,1944 14/01xx sc,g ms 6- 6 9+ 8
Mar.
07,2152 11/21xx 4 ms 6+ - 11- 9
31/2115 01/15xx  sc m 5- 21 70 4
Apr.
04,0546 07/19xx SC,B ms 6- 28 24+ 19
30/1522 04/12xx  sc ms 6+ 39 2lo 23
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GEOMAGNETIC STORM FORBUSH DECREASE
’ Max. Max, Obs. Probable Mag. Probable
hnset End Type Int. Kp Report ZKp Ap Flare Reference Onset Dec. % Flare Reference
l960
ov.
14/1232 26/15xx sc,g m 5+ 7 22+ 16
)
0/1909 02/24xx sc s 80 49 21- 17 29/0206 32
4
lec.
7/1804 08/11xx sc ms 6- 42 270 25 05/1825 13,32
4/0913 16/12xx sC,g ms 60 3 12- 6
5/1413 16/14xx sc,g ms [} 5 36- 43
B/0514 18/21xx sc.g m 50 7 304+ 26
‘ 1960
}5/2002 28/16xx sc,g ms 6+ 27 160 9 24/0920 32 Dec. 6 34.7
25.9
}7/0510 28/20xx  sc,g ms 6+ 3 38+ 50
'961
fan.
7/2049 09/24xx sc m S0 7 16- 8
/1617 09/24xx sc m 50 26 29 22
!a/ozoo 20/21xx  se.g ms 60 2 244 17
9/1250 20/22xx sc,g ms 60 2 27+ 26
[ 1961
feb, Feb.
ls/0308  05/1Bxx  sc ms 7o 40 18+ 13 03.4 4 34,7
4/1331 05/12xx sc ms 70 39 30- a3
6/0106 13/18xx sc m 50 33 28- 23
})/0253 13/18xx sc m 50 39 26+ 23
16.6 .9 X
E/oozs' - se m 5 2 30- 27 2 347
6/0043 16/19xx sc m 54 44 30- 27
/0600 18/22xx g ms 7- - 28- 29
i
iar‘
5/1800 06/15xx g ms 7- - 16+ 14
p/1327 10/15xx sc ms 70 53 21+ 13
/2316 16/14xx sc.g m 54 - 18+ 38
9/1026 20/02xx SC,8 ms 60 2 34+ 38
]
/1503 28/10xx sc ms 60 49 240 22
b
pr.
2/20xx 03/12xx g ms 60 - 23- 14
/0900 09/21xx g ms 64+ - 26- 24
0/1948 12/00xx 4 m 54 - 27- 18
8/1450 15/21xx sc s 8- 44 21- 15 Apr.
\ 14.4 5.6 34,7
)
|
ay
1/23xx 02/08xx s ms 6- - 220 15
1/1648 07/16xx g m 54+ 3 120 8
5/0211 26/03xx sc.g ms 6- - 330 34
ane
1/0800 01/20xx 3 ms 6- - 310 30
/0700 02/20xx g m 5- . 30- 28
/1617 23/03xx sc,8 ms 70 19 18- 10
/0010 29/22xx sc,g ms 6+ 3 260 25
uly
/1400 06/05xx sc.g ms 64+ 2 22- 16
July
b/1113 16/07xx sc s 8+ 52 39- 102 11/1615 13,25 13.5 12 11/1615 34,24
: 12/0950 13,25
'{/1325 19/05xx se s 8- 54 3lo 36 15/1433 13,25
/0248 21, 09xx se ms 6- 46 244 19 18/0920 25
L1050 28/05xx se s 8+ 58 25- 23 26.9 6 34,7
b
!

!



FLARE

SHORT-WAVE RADIO FADEOUT

SOLAR FLARE EFFECT

Date

Flare
Serial
No.

Event

Beg. End Max.

Position Imp,

Onset
Ut

Duration  W.S.
Min. Index

Imp. Type

Beg No. Obs,
UT Reported

Onset

68

69

0329 0410 0344 NO7 EA41 1+

0321 0352 0327 N10 E27 2
No Flare Reported

1057 1258 1110 N18 E77 3+

2202 2530 2223 N13 E29 3

No Flare Reported

1311 1350 1318 NOg w25 1

No Flare Reported

No Flare Reported

0346

1942

1102

2218

1339

0327

1327

3+ S 108 5

0343 3

0320 3

1101 3

0802 10

1961
Sept.
10/210
10/230

28/233

n

73

74

%

1444 1640 1446 N10 E66 2+

1734 2129 1806 NO09 EO5 3

1430 1710 1450 NO8 w48 3

|

]
|
B
|
|
=
Y
=3

1413 NO8 ES8 3

|

1448

1752

1446

1413

1+ s 20

1448 3

1963
Jan.

30

Feb.
09

Mar,
07
10
15
31

Apr.

15

30

1613 171 1618

No Flare Reported

1034 1230 1125 S11  woé 2
S10  woe9 2

1615

1124
1615

3 s 50 5

16
50 K}

wwn
o

1127 11
1613 1




Date

Flare
Serial
No.

Event

Beg. End
uT UT

1963
May
03
23
27

June
25

July
05
21
23
30

Aug.

18
19

Sept.
13
15

Sept.
16

Nov.
06
17
24

Dec.

02

7

1229 1305

1300 1410
No Flare Reported

214 2601

0638 0944

123

130
240

i
|
071‘
|




TABLE VI 1960-1963 (CONTINUED)

ARE SHORT-WAVE RADIO FADEQUT SOLAR FLARE EFFECT POLAR CAP ABSORPTION
Abs. db
Position IMP. Onset Imp. Type Duration W.S. Beg. No,Obs. Onset Rise Duration 30} Mc/s Probable Refere
uT Min. Index uT Reported Time Hrs. Riom Flare
NO5 W65 1 1235 2 S 24 5 1234 7
0409 3 SL 1 5
N15 E75 2 0015 3+ s 180 5
‘ N10 E60 2+ 2015 2+ S 55 5
N10 ES0 2 1303 2 s 22 5 1304 6
1440 3 G 125 4
1963
Sept.
N10 w09 2 2351 3 s 34 5 2359 2 21/0000 15 54 3.1 1
N1l4 w78 3 0709 3+ SL 102 5 26/0730 8 89 4.6 1
1338 3 SL 118 5 1335 4
0140 3 SL 140 5



GEOMAGNETIC STORM

FORBUSH DECREASE

ice Onset End Type Max. Max, Obs., Z Kp Ap Probable Reference Onset Mag. Probable Reference
i Kp Report Flare Dec. % Flare
1963
May
1963 03.0 3.5 34%.7
May
27/2028 29/10xx sc ms 6- 11 14- 7
June
06/1511 07/14xx  sc,g ms To 3 160 16
25/0109 26/10xx  sc,g ms 6- 2 280 23
July
05/22xx 06/15xx g ms 6- - 25- 18
21/0600 21/21xx g m 5+ - 28- 26
23/1200 24/19xx g m 5+ - 28- 22
30/03xx 02/12xx g m 50 - 31- 28
i Aug,
18/0814 18/17xx  sc,g ms 6+ 4 280 26
19/1449 21/12xx  sc,g ms 70 5 240 24
Sept.
13/1846 18/04xx  sc,g ms 0 3 12+ 8
Sept.
17.0 3.0 34%,7
19/0534 19/18xx  sc m 5- 10 30+ 26
21/1413 23/14xx sc s 9- 41 33- 44
22.0 3.2 34,7
24/1812 30/03xx  sc,g ms T+ - 21- 18 22.8 7 34%,7
27/1942 30/14xx  sc ms 6+ 33 310 34 28.2 2 34%+ 7
Oct.
11/05xx 14/22xx g ms 6- - 270 22
24/0019 30/12xx sc,g ms T+ 3 41+ 63
29/1359 30/12xx  sc s 80 46 37- 74 Oct. 34,7
29.8 5.6
Nov.
06/0924 11/12xx se,g ms 60 2 20+ 12 Nov.
17,0903 17/21xx sc m 5- 38 20- 16 17.3 2.5 34%%7
24/0320 25/16xx g m S50 - 25+ 20
Dec.
01/2226 06/15xx sc ms 6- 17 100 5 *Considerably doubtful event
02/2116 07/19xx sc ms 6- 17 21~ 12 **Slightly doubtful event

s /-5
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TABLE VII. CATALOGUE OF BALLOON FLIGHTS ASSOCIATED
WITH MAJOR SOLAR FLARES DURING 1060-1963

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 11 of the major flares
(3, 7, 14, 21, Lo, 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.VII-iv). A supplementary Balloon
Flight Bibliography (pages 5.VII-v through 5.VII-iX) has been included for
flights discussed in the scientific literature, but in most cases without
sufficient flight data to be included in the table.

Column 1 Greenwich Date.

Colurm 2  Flare Scrial Number. This refers to the major flare
serial number in Table I.

Column 3  Beginnin: Time of the Flare,
Column 4  Flare Laportance.
Column 5 Spectral Observations Type II Beginning Tine.

Column &  Spectral Observations Type IV Beginnins Tinme.

Column 7 Polar-cap Absorption, Greenwich day/teginning UT.

BALLOON DATA (Columns 8 through 17)

Column 8 Balloon Flight Serial Number.

Colunn 9  ILaunch Date.

Column 10 Launch Time UT.

Colwnn 11 Time at Altitude, Hours, Minutes.

Colwan 12 Maximum Altitude. This is given in either kilometers
or millibars. These data were nol found for nwosi of
the flishts.

Column 13 Name of the Place Where Balloon was launcued.

Colurn 14 Geographical Latitude and Longitude.

5.VII-i



Colunin 15

Instrument Carried. Where:

Column 16

Column 17

IC - Ion Chamber

SCI - Scinvillation Counter

GT - Geiger Telescope

SCA - Single Geiger Counter (aluminum)
SC - Single Geiger Counter (brass)
NE - Nuclear Emulsion

SC-S - Single Geiger Counter (steel)

Group. These have been designated as follows:

Minn. - School of Physics, University of Minnesota
Dr. J. R. Winckler
CIT - Norman Bridge Laboratory of Physics

California Institute of Technology
Dr. H. V. Nener

ucC - Department of Physics, University of California,
Berkeley, Dr. Kinsey A. Anderson
Chicago - Ennco Fermi Institute, University of Chicago,

Dr. Peter lMeyer, Dr. Gordon Lentz

Published Balloon Flight Data. References that dis-

cuss one data obtained during some of the flights

refer to the balloon flisht bibliosraphy, page 5.VII-iii.
In many cases several nf the flichis are discussed

in the reference. In general, only large or outstandins
changes in the radiavion count are discussed. In addition
to Lhe refercuces civen on pa<e 5.VII-iii, we have pre-
pared a supplementary Bibliorraphy of Balloon Flights
siving tiie date of the flights and/or a brief abstract.

5. VII-ii




Ciy

10.

12,

REFFRENCES FOR TABLE 5.VII
BALLOON FLIGHTS 1960-1963

Biswas, S., P. S. Freier, and W. Stein, "Solar Protons and & 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), 2681-268k.

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), 60€9-6077.

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 Observations of Solar Cosmic Rays Over
Minneapolis on September 4, 1950," J. Geophys. Res. 67 (1962),
2107-2117.

Guss, D. E. and C. J. Waddington, "Observations on the Solar Particle
Events of July 1961," J. Geophys. 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 (1963),
2735-2751.

March, D. P., "Observations Relating to the Distance Scale for Motions
of Electrojet-Electror Precipitation Regions in the Jjwroral Zone,"
J. Geophys. Res. 68 (1903), #167-k17h.

Masgley, 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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13.

1k,

16.

17.

18.

19.

20.

22.

Meyer, P., and R. Vogt, "Primary Cosmic Ray and Solar Protons II,"
Phys. Rev. 129 (1963), 2275-2279.

Neher, H. V., and H. R. Anderson, "Cosmic Rays at Balloon Altitutdes
and the Solar Cycle," J. Geophys. Res. 67 (1962), 1309-1315.

Nerurkar, N., and W. R. Webber, "Observations of Primary Cosmic-Ray
Variations Using Ion Chamber and Geiger Counters," J. Geophys.

Res. 69 (196k4), 815-830.

Peterson, L. E.,"Position-Electron Ratio of Precipitating Electrons,"

J. Geophys. Res. 69 (196k4), 3141-3153.

Winckler, J. R., "Balloon Flight Record Status Report,'University of
Minnesota, May 1961.

Winckler, J. R.,"Balloon Flight Record Status Report,"” University of
Minnesota, Feb. 1962.

Winckler, J. R., "Balloon Flight Record Status Report," University
of Minnesota, April 1963.

Winckler, J. R., and P, D. Bhavsar, "The Time ¥ iations of Solar
Cosmic Rays During the Septemver 3, 1960, Event," J. Geophys.
Res. 68 (1963), 2099-2115. See Also Phys. Rev. Ltr. 5 (1961),
L58-491.

Winckler, J. R., A. J. Masley, and T. C. May, "The High Energy Cosmic-
Ray Flare of May 4, 1960," J. Geophys. Res. 66 (19C1), 1023-1027.

Yates, G, K., "Solar Flare High Energy Alpha Particles and Their

Storage in Interplanetary Space,” J. Geophys. Res. 69 (1264),
3077-3095.
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SUPPLEMENTARY BIBLIOGRAPHY
BALLOON FLIGHTS DURING 1960-1963
NOT REFERENCED IN TABLE 5.VII

Anderson, K. A., "Relation of Balloon X-rays to Visible Auroras in

the Auroral Zone," J. Phys. Soc., 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 Mecquarie Island, Australia (61.1° S, 243,10 E
geomagnetic).

Angler, C. D., J. R. Barcus, R. R. Brown, and D. S. Evans, "Auroral
Zone X-ray Pulsation in the 1- 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, "Lorng 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 Jamuary 10,
1962. Flight lasted from 1315 UT on the 10th to 0350 UT on the
11th. Geomagnetic storm began at 0216 on the 10Oth and ended at
09%xx on the 1lth.
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10.

1.

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 (196k4), 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.

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.
Bhavsar, P. D., "Auroral X-ray Observed at Minneapolis, Minnesota,"

J. Phys. Soc. Japan 17 Suppl. A-1 (1962), 242-3h46.

Balloon flights, July 16, 1960, Sept. 4, 1960, and July 16, 1901
(July 16, 1961 flights at Fort Churchill and Minneapolis).

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.

Brown, R. R., K. A. Anderson, C. D. Anger, and D. S. Evans, "Simultaneous
Electron Precipitation in the Northern and Southern Auroral Zones,"
J. Geophys. Res. 68 (1963), 2077-268k.

A detailed discussion of the March 5, 1902 balloon x-ray event.
The temporal and spectral features of the x-ray [luxes in the two
hemispheres are compared as well as the accompanying magnetic

and ionospheric disturbances.

Brown, R. R., and W. H. Cumpbell, "An Auroral-Zene Elec.ron Precipizall.g
Event and its Relationship to a Magnetic Ray," J. Geophys. Res.

67 (1962), 1357-1366.

A discussion of the magnetic bay on the College, Alaska, maTncioneler
at about 1015 UT and balloon x-ray daila between 0900 UT and 1,70

UT on June 25, 1yGl. This paper relers to a study of 52 days

during the summer ol 1700 and 37 days irn Lhe surmer of 1001 when
bhalloon [light were being conducted {row Cullege, Alasha.
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12,

13.

14,

5.

16.

Brown, R. R., T. R. Hartz, B. Landmark, H. Leinbach, and J. Ortner,

"Large Scale Electron Bombardment of the Almosphere at the
Sudden Commencement of a Geomagnetic Storm," J. Geophys. Res.
66 (1961), 1035-1041.

A report on an X-ray burst recorded at balloon altitudes
at the onset of a sudden commencement geomagnetic storm at
0146 UT on June 27, 1900.

Campbell, W. H., "Geomagnetic Effects Associated with Auroral Zone

Electron Precipitation Observed by Balloons," J. Geomag.
Geoelect. 16 (1964), L1-61.

A report on 15 bremsstrahlung x-ray events recorded at balloon
altitude over College, Alaska, during 1960-1962 on the following
dates:

1. 6-27-60 6. 7-22-60 11. 6-17-61
2. 6-28-60 7. T-30-60 12. 6-18-61
3. 7-7 & 8- 60 8. 7-31-60 13. 6-22-61
L, 7-15-60 9. 8-1-60 1, 6-24 & 25-61
5. 7-16-60 10, 6-2-61 15. 3-5-62

Evans, D. S., "A Pulsating Auroral Zone X-ray Event in the 100 Second

Period Range," J. Geophys. Res. 68 (1963), 395-400.

A report on balloon flights from College, Alaska, during
June 1961.

Freier, P. S., and W. R. Webber, "Exponential Rigidity Spectrums for

Solar-Flare Cosmic Rays," J. Geophys. Res. 68 (1963), 1605-15629.

This study is based on approximately 14 balloon flights prior
to 1960, and approximately 40 flights during 1960 and 1961.
The authors relate their study of the 1960 and 1961 events to
major flares 12, 15, 16, 17, 37, 4k, 45, 58, 61 and 69.

Haymes, K. C., "Fast Neubtrons in the Barth's Atmosphere," "Time

Variations at High Altitudes," J. Geophys. Res. 69 (1964), 853-859.

Results from five balloon flights to an atmospheric depth of
Ltggn/cm2 over Brownwood, Texas, during a period of from April 25
through May 14, 1963 (0228 UT, April 26; 2200 UT, May 1; 0919 UT,
May 7; 1126, May 11; and 1228 May 1k). No flares of importance 1
are recorded and a quiet geomagnetic condition existed.

5.VIT-vii



17.

18.

19.

20.

21.

22.

23.

Neher, H. V., and H. R. Anderson,"Cosmic-Ray Intensity at Thule,
Greenland, During 1962 and 1963 and a Comparison with Data fram
Mariner 2," J. Geophys. Res. 69 (1964), 807-81k4.

Six balloon flichts were made at Thule, Greenland, during the
summer of 1962 and the summer of 1963. The dates and times
(UT) when the balloon reached maximum altitude is shown.

1962
7/29/0907, 8/02/084k4, 8/04/0828, 8/06/0805, 8/08/0827, and 8/10/0707

1963

7/28/0758, 7/30/0824, 8/02/0900, 8/05/0753, 8/07/0817, and
8/09/0746

Peterson, L. C., "The 0.5-Mev Gamma-Ray and the Low-Energy Gamma
Ray Spectrum to 6 grams per Square Centimeter Over Minneapolis,"
J. Geophys. Res., 68 (1963), 979-987.

Report on data from a balloon flight on May 2, 1961, to a
constant pressure altitude of 6 gm/cm2 for eight hours over
Minneapolis.

Waddington, C. J., "Hydrosen Nuclei of the Primary Cosmic Radiation,"
Phil. Mag., 6 (1961), 965-970.

Flight at Nacosdoches, Texas, on July 12, 1960,

Webber, W. R., and J. A. Lockwocd, "Comparison of Forbush Decrecase
Measurements Made at Balloon Altitude and Ground Level," .J.
Geophys. Res., 67 (1962), 5347-53h9.

The rapid Forbush decrease at 2230 UT on June 27, 1960, observed
at Mt. Washington and over Minneapolis.

Winckler, J. R., T. C. May, and A. J. Masley, "Observation of Solar
Bremsstrahlung Burst at 1926 UT, 11 Aurust 1960, J. Geophys.
Res., 66 (1961), 316-320.

Winckler, J. R., P. D. Bhavsar, A, J. Masley, and T. C. May, "Delayed
Propagation of Solar Cosmic Rays on 3 September 1060," Phys.
Rev. Letters 6 (1961), 433-4aa.,

Winckler, J. R., "Atmospheric Phenomena, kner-etic Flectrons, and
the Geomasnetic Field," J. Res. N.B.S, D Radio Propa:ation 0OD
(1962), 127-1413.

This paper discusses thirteen x-ray events between 23 Awrust 1750

and 1 Aupgust 1960. (The dates of the 1960 flights are 1/11, 4/1.
bf2, 4/3, kf29, 4/30, 5/7, 5/11, and 6/5.)
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2k, Yagoda, H., "Bioastronautical Measurements of Ionizing Radiations
in Space: Nuclear Emission Monitoring Report," AFCRL 62-2Lk,
GRD Research Notes No. 67, Feb. 1962.
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TABLE VIl BALLOON FLIGHTS ASSOCIATED

|
—

FLARE SPECTRAL PCA BALLOON FLIGHT DATA ‘
Launch  Time at Alﬁ
Gr. Maj. Flare Beg. Type I Type IV | Gr.Day | Serial Gr. uT Altitude Km
Day Serial No, UT Imp. | Beg. UT Beg UT | Beg. UT No. Day Hr. Min |
1960 1960
Jan. Jan,
07 1 1504 3 1 07 2317 6 00
2 11 0521 4 00
11 2 2040 3 2103.3 2105 3 13 0458 4 30
Feb. Feb. |
03 4 0815 2+ 4 04 1508 Negligible
5 05 1505 3 15
6 06 1402 3 45
22 5 1352 3 1358 1356 7 23 0620 5 00
26 6 0700 3 8 28 1444 5 00
Mar, Mar,
02 8 1015 3 9 05 1453 4 00
27 9 0634 3 Mar.
29 10 0640 3 0656 29/0800 10 30 0525 Neglibible
30 i1 1455 3+ 1529 1526 11 31 0328 4
12 1925 4 15
Apr.
13 o1 0140 4 00
Apr. Apr. 14 0837 4 00
01 12 0843 3 0848 01/1000 15 1458 Negligible
16 0845 3 30
17 02 0131 4 45
18 0825 5 00
19 03 0339 5 15
05 13 0215 3 0207 05/0700 20 06 0327 4 00
28 15 0130 3 0122 0145 28/0230 21 28 0059 10 00
22 1122 9 00
29 16 0107 3 0214 0200 29/0500 23 29 0058 7 30
24 2048 6 00
25 30 0337 8 30
26 1522 8 00
May
27 01 0230 8 30
May May
04 17 1000 3 1915 04/1032 28 04 1458 115
29 1928 1 30
30 05 0045 1 45
31 0109 24
32 06 0131 Negligible
06 18 1404 3+ 1438 1414 06/1800 33 07 0310 22 00
34 08 1009 Negligible
09 19 0704 3+ 35 0s 0445 20 30
36 10 0336 11 00
37 11 0321 9 00 |
38 12 1140 14 30
13 20 0519 3+ 0523 0530 13/0730 39 14 0115 11 00
40 15 0145 9 45
June June
01 22 0824 3+ 0837 41 03 1100 Negligible
42 04 1120 8 30
43 05 0122 9 30
08 23 0732 2+ 44 09 03uL 0 45
25 24 131 3 1215 45 25 0230 13 30
25 2039 3 2048 2045
26 26 0428 3 46 26 0150 9 30
27 1326 2+ 47 1615 17 45
28 2358 3 2404 2413 48 27 0620 9 30 |
27 29 2140 3 2150 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 0223 8 15
57 1252 13 00
July
58 01 0200 6 15
59 1500 12 00
Aug. Aug
11 30 1916 3+ 1929 1926 60 10 1646 36 45
61 11 0154 20 00
62 12 0715+
14 31 0511 3 63 16 0329 27 00
64 17 9115 19 30
65 18 0106 19 30
66 0244 30 00
26 32 0847 3
33 1132 3 67 30 0159 12 15
30 34 0918 3 68 31 0119 20 15
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1RU 1963 (CONTINUED)

VI -

LOCATION
e Location Geographic
mb Place Lat. Long. Instrument Carried Group Notes
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn, 17
Ft. Churchill , Canada N568.7 w93.8 IC, 8SC, SC-A, NE, GT Minn, 17
Minneapolis, Minn. N44.9 we3.3 IC, sC, SC-A, NE, GT Minn, 15, 17, 20
Ft. Churchill, Canada N58.7 w93.8 IC, SC, 8C-A, NE, GT Minn, 17, 20
Minneapolis, Minn. N44.9 wo3.3 IC, SC, SC-A, NE, GT Minn, 1,17, 20
Minneapolis, Minn. N44.9  W93.3 IC, SC, SC-A, NE, GT Minn. 1,17, 20
Ft. Churchill, Canada N58.7 w93.3 NE Minn, 17, 20
9.4 | Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 1,17, 20
9.3 | Minneapolis, Minn. N44.9 w93.3 SCI, NE Minn. 1, 17, 20
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17, 20
3.9 | Minneapolis, Minn. N44.9  W93.3 IC, SC, SC-A, NE, GT Minn. 1,7
Ft. Churchill, Canada N58.7 w93.8 IC, SC, SC-A, NE, GT Minn, 17, 20
Minneapolis, Minn. N44.9 we3.3 IC, SC, SC-A, NE, GT Minn, 17, 20
Minneapolis, Minn. N44.9 Wwe3.3 IC, 8C, 5C-A, NE, GT Minn, 17, 20
Minneapolis, Minn. N44.9 we3.3 IC, SC, SC-A, NE, GT Minn, 17, 20
Ft. Churchill, Canada N58.7 w93.8 IC, 8C, SC-A, NE, GT Minn, 17, 20
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn, 17
Minneapolis, Minn. N44.9 w93.3 IC, 8C, SC-A, NE, GT Minn, 17
Minneapolis, Minn. N44.9 wo3.3 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, 8C-A, NE, GT Minn. 17
Ft. Churchill, Canada N58.7 wo3.8 IC, SC, SC-A, NE, GT Minn. 17
Ft. Churchill, Canada N58.7 wo3.8 IC, 8C, SC-A, NE, GT Minn, 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn, N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17
Ft. Churchill, Canada N58.7 w93.8 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn. N44.9  W93.3 IC, SC, SC-A, NE, GT Minn. 17
Ft. Churchill, Canada N58.7 w93.8 IC, SC, SC-A, NE, GT Mien. 17
Ft. Churchill, Canada N58.7 w93.8 IC, 8C, SC-A, NE, GT Minn. 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn. N44.9 wo3.3 IC, SC, 8C-A, NE, GT Minn, 17
Minneapolis, Mina. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn, 17
Ft. Churchill, Canada N58.7 w93.8 IC, SC, SC-A, NE, GT Minn, 17
Minneapolis, Minn. N44.9 w93.3 IC, SC-S, NE Mion 17
9.2 | worthington, Minn. SCI Chicago 22
Minneapolis, Minn. N44.9 w933 SCI, SC, NE Minn. 17
Minneapolis, Minn. N44.9 wo3.3 IC, 8C, 8C-A, NE, GT, IC Mirn. 17
Minneapolis, Minn, N44.9 w93.3 IC, SC, SC-A, NE, GT Mircn, 17
Minneapolis, Minn. N44.9 w93.3 IC, 8C, 8C-A, NE, GT Minn. 17
Ft. Churchill, Canada N58.7 w93.8 NE Minn. 17
Minneapolis, Minn. N44.9 w93.3 IC, 8C, SC-A, NE, GT Minn. 17
Minneapolis, Minn, N44.9 Ww93.3 IC, 8C, SC-A, NE, GT Minn. 17
Minneapolis, Minn. N44.9 w83.3 IC, SC-§, NE Minn. 17
Minneapolis, Minn. N44.9 wo3.3 IC, 8C, 8C-A, NE, GT Minn, 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn. N44.9  W93.3 IC, SC, SC-A, NE, GT, IC Minn. 17
Ft. Churchill, Canada N58.7 w83.8 IC, 8C, SC-A, NE, GT Mien. 17
Minneapolis, Minn, N44.9 we3.3 IC, SC, SC-A, NE, GT, IC Mian. 17
Minneapolis, Minn, N44.9 w93.3 IC, SC, SC-A, NE, GT Minn, 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Mian, 17
Minneapolis, Minn. N44.9 we3.3 IC, SC, SC-A, NE, GT Minn, 17
4,6 | Richland Center, Wisc. SCI Chjcago 22
Minneapolis, Minn, N44.9 w83.3 IC, SC, SC-A, NE, GT Minn, 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn, N44.9 w93.3 IC, 8C, SC-A, NE, GT Minn. 17
Minneapolis, Minn, N44.9 w93.3 IC, SC, SC-A, NE, GT  Minn, 17
Minneapolis, Minn, N44.9 w93.3 IC, SC, 8C-A, NE, GT Mirn. 17
Minneapolis, Minn, N44.9 w93.3 iC, SC, SC-A, NE, GT Mirn, 17
Minneapolis, Minn, N44.9 w93.3 IC, SC, SC-A, NE, GT Minn, 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 18
Minneapolis, Minn. N44.9 w93.3 IC, 8C, 8C-A, NE, GT Minn. 18
lowa City, Iowa IC, SC, 8C-A, NE, GT Minn, 18
Minneapolis, Minn. N44.8 w93.3 IC, 8C, SC-A, NE, GT Minn, 18
Iowa City, Iowa IC, SC, 8C-A, NE, GT Minn. 18
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 18
Minneapolis, Minn. N44.9 w93.3 IC, 8C, SC-A, NE, GT Minn. 15, 18
NBS, Washington, D.C. Barium Fluoride Film NBS 10
Minneapolis, Minn. N44.9 w93.3 SCI, GT Minn. 18
Minneapolis, Minn. N44.9 Wwol.3 IC, 8C, 5C-A, NE, GT Minn. 18
Minneapolis, Minn, N44.9 w83.3 IC, SC, SC-A, NE, GT Minn. 15, 18
12 College, Alaska GT Ue 11
Minneapolis, Minn, N44.9 w93.3 IC, 8C, SC-A, NE, GT Miun. 18
Minneapolis, Minn, N44.9 w93.3 IC, 8C, 8§C-A, NE, GT Minn. 18
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 18
Minneapolis, Minn., N44.9 w93.3 IC, $C, SC-A, NE, GT Minn. 18
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WITH MAJOR SOLAR FLARES DURING 60-63

LOCATION
de Location Geographic

mb Place Lat. Long. Instrument Carried Group Notes
Minneapolis, Minn, N44.9 w93.3 IC, SC, SC-A, NE, GT Minn, 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn, 15, 17
Minneapolis, Minn, N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 15, 17
Minneapolis, Minn. N44.9 w93.3 SCI, NE Minn, 17
Minneapolis, Minn. N44.9 Ww93.3 SCI, NE Minn. 17
Minneapolis, Minn. N44.9 wo93.3 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn, N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn. N44.9 w93.3 IC, sC, SC-A, NE, GT Minn. 17
Minneapolis, Minn, N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn. N44.9 Ww93.3 IC, SC, SC-A, NE, GT Minn. 12, 15, 17
Minneapolis, Minn, N44.9 w93.3 IC, SC-A, NE, GT Minn, 12,17
Minneapolis, Minn, N44.9 we3.3 IC, SC, SC-A, NE, GT Minn. 12, 15, 17
Minneapolis, Minn, N44.9 w93.3 IC, SC, SC-A, NE, GT Mian. 12,17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn. N44.9 w93.3 NE Minn. 17
Minneapolis, Minn, N44.9 wa3.3 IC, SC, SC-A, NE, GT Minn. 12, 17
Minneapolis, Minn, N44.9 Wwe3.3 IC, SC, SC-A, NE, GT Minn. 12, 17
Minneapolis, Minn, N44.9 w93.3 IC. SC, SC-A, NE, GT Minn. 12, 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 12, 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn, 12, 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 12, 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 12, 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 12, 17
Minneapolis, Minn, N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 12,17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn, 12, 15, 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 12,15, 17
Minneapolis, Minn. N44,9  W93.3 IC, SC, SC-A, NE, GT Minn. 17, 21
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17

5.9 | Sioux Falls, S.D. SCI Chicago 22

Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn, N44,9 w93.3 IC, 8C, SC-A, NE, GT Minn. 17
Minneapolis, Minn, N44.9 w93.3 IC, sC, SC-A, NE, GT Minn. 17, 21
Minneapolis, Minn, N44.9 w93.3 1C, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn, N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn. N44.9 wo3.3 SCI, NE Minn. 17
Minneapolis, Minn. N44.9 Wwo3.3 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn. N44.9 Ww93.3 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn, N44.9 Ww93.3 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn, N44.9 w93.3 IC. SC, SC-A, NE, GT Minn, 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn, 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17

20 Happy, Alaska SC, SC-A Ue 2
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 15, 17

12 Happy, Alaska SC, SC-A Uc 2,3,6
Minneapolis, Minn. N44.9 Ww93.3 SCI, NG Minn. 17
Ft. Churchill, Canada N58.7 w93.8 IC, SC, SC-A, NE, GT Minn. 17
Ft. Churchill, Canada N58.7 w93.8 IC, SC, SC-A, NE, GT Minn. 17 |
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17 |

15 Happy, Alaska SC, sC-A Uc 2
Ft. Churchill, Canada N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn. N44.9 Wwa3.3 IC, SC, SC-A, NE, GT Minn. 17
Ft. Churchill, Canada N58.7 w93.8 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17
Ft. Churchill, Canada N58.7  W93.8 iC, SC, SC-A, NE, GT Minn. 17 '
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Miun. 17

12,5 | Happy, Alaska SC, SC-aA Uc
Ft. Churchill, Canada N58.7 w93.8 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 17

19.1 Thule, Greenland N76.5 w68.9 IC CIT 14 ;
Ft. Churchill, Canada N58.7 w93.8 IC, SC, SC-A, NE, GT Minn. 17 |
Minneapolis, Minn, N44.9 Ww93.3 IC, SC, SC-A, NE, GT Minn. 17 i
Minneapolis, Minn, N44.9 w93.3 IC, 8C, SC-A, NE, GT Minn. 17
Ft. Churchill, Canada N58.7 w93.8 IC, 5¢, SC-A, NE, GT Minn. 17
Minneapolis, Minn, N44.9 Ww93.3 IC, SC, SC-A, NE, GT Minn. 17
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn, 17
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TABLE VII 1960 T

FLARE SPECTRAL PCA BALLOON FLIGHT DATA
Launch  Time at Altit
Gr. Maj. Flare Beg. Type 11 Type IV | Gr. Day Serial Gr. UT Altitude Km
Day Serial No. uT Imp. | Beg. UT Beg. UT | Beg. UT No. Day Hr. Min.
Sept.
69 01 0132 23 15
Sept. 70 0343 26 15
02 35 0525 3 0545 1 02 0335 22 00
36 2223 3 Sept. 72 2012 32 30
03 37 0037 3 0038 03/0500 73 03 0122 25 00
74 0725 9 30
% 1500 5 00
7% 04 0105 25 00
7 0617 18 00
8 1200 4 15
79 - 6 30
80 2101 13 45
81 05 0140 27 30
82 1300 12 15
83 06 0115 27 30
84 0217 25 00
25 38 0759 3 85 26 0946 6 15
86 27 1222 6 45
QOct. Oct.
14 39 2033 3 87 15 1305 6 30
Nov. Nov.
05 41 1157 3 88 05 0103 24 30
89 1100 13 15
06 42 1752 3 1840 90 07 0015 6 30
91 08 0515 Negligible
92 1858 3 00
93 09 0600 13 45
10 43 1009 3+ 94 11 0232 20 00
95 0307 9 00
96 12 - Negligible
Nov. 97 0014 12 45
12 44 1315 3+ 1345 12/1400 98 1835 6 00
99 13 0017 5 00
100 0545 13 45
101 0555 6 15
102 1015 9 00
103 1107 5 00
104 2037 9 30
105 14 0310 2 45
106 1120 11 15
107 1715 3 30
108 15 0058 Negligible
15 45 0207 3+ 0221 0221 15/0430 109 0258 9 00
110 1222 6 00
111 1934 4 15
112 16 0224 10 00
113 0726 10 00
114 2215 24 00
115 17 0251 8 30
17 46 2126 3 116 1900 3 00
117 18 0057 8 00
118 19 1418 8 00
119 20 0645 3 00
20 47 1955 3 2028 2027 120 22 0302 7 15
48 2114 3 121 24 0321 6 00
Dec. Lec.
05 49 1825 3+ 1834 1834 122 05 0440 16 15
123 07 0248 12 15
124 1721 8 15
125 08 0036 11 15
126 c9 1026 13 00
1961 1961
Mar. Mar
26 51 1009 3 127 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. Apr.
13 52 0556 3 133 13 0231 18 18 4.
14 1808 4.
134 15 0133 17 51
26 53 1646 3 135 28 0207 21 58
136 29 0120 14 46
May May
137 05 1230 - -
04 54 2145 3 138 07 0100 20 37
09 55 1438 3 139 10 0139 29 11
140 12 0144 21 21
141 13 0133 20 22




TABLE VI1.1960

FLARE SPECTRAL PCA BALLOON FLIGHT DATA
Gr. Maj. Flare Beg. Type II Type IV § Gr. Day Serial Gr. ‘I;;umh I}:?:;l:‘:
Day Serial No. UT Imp Beg. UT Beg. UT }{ Beg. UT No. Day Hr. Min.
June June
11 56 1502 2+ 1508 1505 142 13 0900 3 00
143 14 1000 14 00
144 15 0553 15 37
July 1961 July
11 57 1615 3 1702 1655 July 145 11 2037 19 23
12 58 0950 3+ 1400 12/1300 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 10 48 |
15 59 1433 3+ 1533 15/1545 159 2104 i1 52
160 2122 16 08
161 16 1721 19 39
17 60 0710 3 0132 12 28
18 61 0920 3+ 0940 18/1130 162 18 1305 19 18
163 1522 23 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
20 62 1633 3+ 1554 1552 170 2211 Negligible
63 1828 3+ 1557 17 2348 10 02
172 0206 1 51
173 21 0258 16 02
21 64 1714 3 174 2246 17 44
175 1100 2 00
176 22
24 65 0403 3+
66 1722 3 177 26 0914 1 16
178 27 0133 1 57
28 67 1512 3 179 29 0236 12 35
180 0832+
181 1000 10 00
Aug.
182 01 0807+
183 1200 10 00
Sept. Sept.
184 18 0028 17 05
16 68 1057 3+ 185 0043 15 57
186 2345 15 43
28 69 2202 3 2217 2212 187 28 0035 11 15
188 0035 9 08
189 0100 13 43
190 1200 12 35
191 1205 09 12
192 1640 11 48
193 29 0001 13 29
194 0036 Negligible
185 0130 11 30
196 0320 14 21
197 30 0050 1 48
Oct.
198 01 0130 11 57
199 0155 13 05
200 0219 1 20
201 0323 3 14
202 0907 11 03 |
1962 1962
Mar. Mar.
22 72 2220 3 0231.5 203 24 0302 5 04
Apr. Apr. :
18 73 173¢ 3 1844.4 1839 204 18 0355 15 50
B 205 20 0137 19 23
22 74 1430 3 1554.3 206 22 0134 22 41
207 23 0100 18 45
June June
21 76 0620 3 208 23 0207 9 53
209 24 0700 9 30
0630 10 00
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THRU 1963 (CONTINUED)

LOCATION
Altitude Locatian Geographic
Km mb Place Lat. Long. Instrument Carried Group Notes
12 College, Alaska SC, SC-A Uc 3
12,5 College, Alaska N SC, SC-A Ue 3
Minneapolis, Minn, N44.9 wa3.3 IC, 8C, SC-A, NE, GT Minn, 15, 18
Ft. Churchill, Canada N58.7 Wwo3.8 IC, sC, GT Minn, 9
Minneapolis, Minn. N44.9 Ww93.3 IC, SC, SC+A, NE, GT Minn, 9,15, 18
Minneapolis, Minn. N44.9 w93.3 SCI, GT Minn, 9, 18
Ft. Churchill, Canada N58.7 w93.8 SCI Minn, 9
Ft. Churchill, Canada N58.7 w93.8 1C, sC, GT Minn, 9
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn, 18
Minneapolis, Minn, N44.9 w93.3 IC, SC, SC-A, NE, GT Minn, 9, 15,18
4 Ft. Churchill, Canada N44.9 w93.3 NE Goddard 8
5 Minneapolis, Minn. N44.9 Wwe3.3 SCI, SC Minn, 16, 18
Ft. Churchill, Canada N58.7 w93.8 SCI Minn, 9
Minneapolis, Minn, N44.9 w93.3 IC, SC, SC-A, NE, GT Minn, 9,18
Minneapolis, Minn. N44.9 Ww93.3 IC, SC, SC-A, NE, GT Minn. 9,18
Ft. Churchill, Canada N58.7 w93.8 IC, SC, GT Minn, 9
Minneapolis, Minn. N44.9 w93.3 SCI, GT Minn, 9,18
Minneapolis, Minn, N44.9 Ww93.3 IC, SC, SC-A, NE, GT Minn, 9, 18
Ft. Churchill, Canada N58.7 w93.8 IC, SC, GT Minn, 9
Ft. Churchill, Canada N58.7 w93.8 IC, sC, GT Minn. 9
Minneapolis, Minn. N44.9 w93.3 IC, SC, sC-A, NE, GT Minn. 9,15, 18
2 Ft. Churchill, Canada N58.7 w93.8 NE Goddard 8
Ft. Churchill, Canada NS58.7 we3.8 IC, SC, GT Minn, ]
Minneapolis, Minn, N44.9 Ww93.3 IC, SC, SC-A, NE, GT Minn. 9,18
Ft. Churchill, Canada N58.7 Ww93.8 IC, sC, GT Minn, 9
i, Minn. IC, SC, NE, GT Minn, 9
Minneapolis, Minn, Né4.9 w3.3 IC, sC, SC-A, NE, GT Minn, 9, 18
Minneapolis, Minn. N44.9 w93.3 IC, 8C, SC-A, NE, GT Minn. 9, 18
Ft. Churchill, Canada N58.7 Ww93.8 Flare Unit Minn, ]
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn, 18
Bemidji, Minn. IC, SC, NE, GT Minn. 9
Minneapolis, Minn. N44.9 wo3.3 IC, SC, SC-A, NE, GT Minn, 9, 18
Ft. Churchill, Canada N58.7 w93.8 Flare Unit Minn, 9
Ft. Churchill, Canada N58.7 Ww93.8 IC, SC, GT Minn, 9
4.5-5 | Ft. Churchill, Canada N58.7 wg3.8 Counter Telescope Chicago 13
Minneapolis, Minn, N44.9 we3.3 IC, SC, SC-A, NE, GT Minn, 15, 18
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 18
Minneapolis, Minn, N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 18
10 Thule, Greenland N16.5 w68.9 1c CIT 14
4.5-5 | Ft. Churchill, Canada N58.7 w93.8 Counter Telescope Chicago 13
4.4 Thule, Greenland N76.5 w68.9 IC CIT 14
4.5-5 | Ft. Churchill, Canada N58.7 W93.3 Counter Telescope Chicago 13
Waterloo, Iowa SCI, GT Minn, 18
Minneapolis, Minn. N44.9 w93.3 SCI, GT Minn. 18
International Falls, Minn, SCI, GT Minn, 18
Minneapolis, Minn, N44.9 wo3.3 SCI, GT Minn, 18
Waterloo, Iowa SCI, GT Minn, 18
International Falls, Minn, SCI, GT Minn, 18
Minneapolis, Minn. N44.9 w93.3 SCI, GT Minn, 18
Waterloo, Iowa SCI, GT Minn, 18
International Falls, Minn. SCI, GT Minn. 18
Waterloo, Iowa IC, SC, SC-A, NE, GT Minn, 18
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn. 18
International Falls, Minn. IC, SC, SC-A, NE, GT Minn, 18
Minneapolis, Minn, N44.9 w93.3 1C, SC, SC-A, NE, GT Minn, 18
International Falls, Minn, IC, SC, SC-A, NE, GT Minn. 18
International Falls, Minn, IC, SC, SC-A, NE, GT Minn. 18
Minneapolis, Minn, N44.9 w93.3 SCI, GT Minn. 18
Flin Flon, Manitoba SCI, GT Minn. 18
Waterloo, lIowa SCI, GT Minn, 18
Waterlco, lowa IC, SC, SC-A, NE, GT Minn. 18
Minneapolis, Minn. N44.9 w93.3 IC, SC, SC-A, NE, GT Minn, 19
Minneapolis, Minn, N44.9 Ww93.3 IC, SC, SC-A, NE, GT Minn. 19
Minneapolis, Minn, N44.9 Ww93.3 SCI Minn, 19
Minneapolis, Minn, N44.9 Ww93.3 SCl Minn. 19
Minneapoiis, Minn. N44.9 Ww83.3 SC1 Minn. 19
Minneapolis, Minn, N44.9 Ww93.3 1C, SC, SC-A, NE, GT Minn. 19
10-12| Ft. Yukon, Alaska SCI Uc 5
10-12] College, Alaska SCI Ue 5
5.Vi-3
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TABLE VIII. CHRONOLOGICAL CATALOGUE OF MAJOR SOLAR
EVENTS DURING 1960 - 1962

The entries in this table include the following:

1. All major flares that are listed in the McMath-Hulbert working
list of solar flares with importance 3 and 3+.

2. All great short wave radio fades of importance 3 or 3+ that
last for 30 minutes or more.

3. All great 10 cm bursts_with a peak flux equal to or greater
than 500 units (10722 Wm-2 (c/s)-1).

L, The most active plages. (Produced 30 or more flares during
disk passage).

5. The greatest sunspots (maximum area > 1000 millionth in the
Greenwich data) and all spots with a v or/ﬁy’nngnetic classification
in the Mt, Wilson data.

6. All spectral radio emission of Type II and Type IV. 1In
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 41 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 CSIRO and Harvard data
given in previous volumes of this catalogue. The HAO, expanded Ft. Davis
and University of Michigen freguency ranges started operation in the early
part of 1960.

T. Radio emissions at 200 Mc/s at the time of major events.

8. Radio emissions at other frequencies.

9. Polar~-cap absorptions

10. 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 tor 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) The Table VIII reguirement for "the greatest" sunspots is
based on unpublished Greenwich data and only those with an area greater
than a 1000 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 groups,
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 qualifyings under 1L through & above is
indicated by an asterisk in the appropriate column. The column headings
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 (refevence ?) as well as
minor flares, and in some cases - sub-flares that may be associated with
a solar or terrestrial event given in subseguent columns of the t.able:

Column 3 Beginning of the flare UT. 1I: the start of the flare
was observed, the beginning time is underlined.

Colwan &4 End Time UT. I the end of the flare was observed, the
time is underlined.

Column 5 Time of Maximum, UT.

Column 6 Imporvance. This is the value assigned to the flare in
The Mchath-Hulbert working list of flares (reference 9).

Column 7 The heliopraphic position is the arithmetic mean of posiiious
reported in the IAU Bulletin and given in reference ©.

Column 8 Numver of Observations,

SHORT WAVE RADIO FADEQUTS (Columns Q through 1h4)

Sudden ionosphere disturbances may ve detected in a number of ways:
short wave fadeouts (SWF), enhancement of low frequency atuospherics (SEA),
increase in cosmic absorption (UClid), sudden phase anomalies at VLF (SP4),
and sudden signal enhancerents at VLF (SES).

The data included in this catalogue are limived Lo SWF's and includes
all outstaiding shori wave radio fadeouts of importance 3 or 3+ tha. lasted
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for 30 minutes or more. In addition, minor SWF's ihat occurred at the time
of the flares catalogued in Columns 3 through 8 are included. The following

data are given.

Type (S, SL, or G). The following classifications are

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

Importance. SWF's are given an importance rating on a

scale from 1- to 3+ based on amplitude of the fade,
duration of the event, and confidence in the reality

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)

Column 9
used:
Column 10
of the event.
Column 11 Beginning Time UT.
Column 12 Duration in Minutes.
Column 13
to 5 (definite - many stations).
Column 1k

Number of Observations. The colwan gives the nurber of

observatories reporting the event.

SOLAR RADIO EMISSIONS AT 10 em (Columns 15 through 19)

Type. Two different classifications are used: (1) numerical,

on a scale from 1 to 9, used in reference 52 and defined in
"Descriptions Test and Index for CRPL-F, Part B. Solar-
Geophysical Data,” issued November 1962, (2) Alphabetical
e 15, Thege are defined in the

< L2
.

ren

Column 15
symbols used in referenc
introduction of Table IV
Column 16 Beginnins Time UT.
Column 17 Duration in linutes.
Column 13

Time of Fastimum Flux, U7,

Colurn 12

Peak Tlux.
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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 Longitude.

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 average 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 asscciated
with the plage during disk passage.

Column 27 Age in Rotations. The number 1 incdicates 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 plages or parts are then
combined to form the tabulated plage.

SUNSPOT DATA (Columns 29 through 34)

This portion of the catalosue is limited to the sunspots in the plare
r- zion given in Column 20.

Column 29 Mt. Wilson Magnetic Classification from reference 30.
Column 30 Greenwich Day of Central Meridian Passage.

Column 31 Mean Latitude During Disk Passage.

Column 32 Mean Marnetic Field Strensth H, in units of 100 causs from

refeerence 30.
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Column 33

When seen: The first number gives the date the sunspot

Column 34

was first seen, the second number is the last date on
which the spot was seen.

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 Type I Bursts. The following information is given:

amount of activity indicated by the Symbols Ig, 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 100 Mc/s intensity 1 corresponds to 5 to 40_x 10722

wm=2 (c¢/s)-1, 2 = 40 - 200 x 1022 ¥m=2 (c/s)~! and 3, 200

x 10722 wm-2(c/s)"t

Is - A noise storm

c - A noise storm with a slowly varying enhancement

over a broad spectrum

b - Single bursts

g - Small group ( < 10) of bursts

G - Large group ( > 10) of bursts

s - Storm intermittent but apparently connected activity.
Column 37 Type ITII Bursts, activity, duration and intensity.
Column 38 Type II (slow drift) bursts, duration, and intensity.
Column 39 Type IV (broad band continuum) duration and intensity.
Column 40 Prequency Range.

200 Mc/s DATA (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.

Column 48 Beginning Time UT.
Column 49 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 53 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

GEOVAGNETIC STORMS (Columns 59 throush ©3)

Duration of the storm (h) indicates hours, (d) incicates

Column 59 Greenwich Day.
Column 50 Recinning of the Stomm.
Column 61

days.
Column 62 ‘Iype.

g ~ gradual

sc- swiden conmencemnens
Colwrmn o3 Intensity.

i - moderate
ms- moderatcly severe
s - severe
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The magnetic storms listed in this section of the table comprise
a summary of the magnetic storm data reported by individual magnetic ob-
servatories in the Journal of Geophysical Research. The data given in
Columns 60, 61, 62, and 63 are based on an evaluation of the individual
reports, and represent a description of the storm which 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
maximun 3 hour Kp value reached during the storm, as listed in Column 65.

Column 64 Number of stations reporting the storm.

Column 65 Maximum Kp during 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-x1lix for 1960. The notes for 1961 start on page
5.VIII-1. The notes were prepared by Miss Hedeman.
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TABLE VITI. 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 1+
occurred on January 3 and 4. The storm is
not a member of any sequence.

This storm on January 109 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
000 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 magor flare (with solar protons) at Janu-
ary 11d 2040 UT was accompanied by strong
Type II and Type IV radio emission. The
flare occurred near the center of the soler
disk in plezge region 5527, which is in its
second rotation and contains an ¢p spot,
No. 14660, that is a return of the larze |
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
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No.

No.

No.

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
10 c¢m. 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.

Thg Type II and Type IV bursts at January
129 1651 UT are associated with a flare of
importance 1 in region 5525. This large
bright plage is a new region, and B 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, 1is
confined to a small range of frequencies at
meter wavelengths. The SWF does not appear
in the CRPL F-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 139 1853 UT is
worldwide. Although the maximum value of
the 3-hr. K,'s was &, nine stations classi-
fied the storm as of moderate intensity,
while 8 stations classified it as moderately
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No.

No.

No.

No.

No.

7a

10

severe. The latter stations were confined
to the high geomagnetic latitudes and the
equatorial regions.

The large 10 cm. burst at January 154

1334 UT is associated with major flare ac-
tivity in plage region 5525, which is now
nearing the southwest 1limb 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 10 cm.
burst. The earliest observation is at

1350 UT, when Michigan began observing, and

no events are reported after this time. The
10 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 164
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 wavelengths. No 10 cm. events are
reported in association with the Type II
burst.

The initial phase of this geomagnetic storm

of January 17d 12P UT is weak (K, = 4).

There is a second start at Januagy 184 0700 UT,
after which the maximum K, 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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No.

No.

No.

No.

No.

No.

11

12

13

14

15

16

The v spot No. 14694, (CMP January 27.49)
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 Py spot, does not
produce any solar events of sufficient magni-
tude to warrant their inclusion in this cata-
logue of major solar events. The £y spot,

No. 14698, is a return of the Bf 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* : solar rota-
tion. The ap spot No. 14703 is probably a
return of the ap spot No. 14644, in region 5517.
This is a persistent spot, for it existed pre-
viously as ap spot No. 14596 in region 5484,
and as ap 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 44 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 y spot,

No. 14701, which is a return of Pp spot

No. 14664 in region 5514.

The strong Type II burst at February 44 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.

5.VIII-x

10960




No. 17 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 SWF and no 10 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.

No. 19 The strong Type II burst at February 541351 UT
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.

No. 20 Like No. 19 above, the Type II burst at Febru-
ary 59 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 I1I 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 SWF was re-
ported by only one station, and appears only
in the CRPL check-1list of unconfirmed iono-
spheric events.

No. 20a 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).

No. 21 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.

No. 22 The p spot No. 14720, in plage region 5566,
is one of the largest spots of the year, with
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No.

No.

No.

No.

No.

24

25

26

27

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 139 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

10 cm. burst at 2003 UT.

The B 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 precegin% this magnetic storm at
February 16¢ 0 h yT, 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. 10 -- it follows the

storm of January 20 by an interval of 27 days.

The major SWF at February 184 0103 UT, with
its concomitant large 10 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 1IV.

The major SWF at February 209 0218 UT
(like event No. 27) is associated with
flare activity in region 5580, which is
now on the disk and near the southeast
limb of the sun. Plage and spot data for

a7

this region were given in event No. 27.
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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. 30 No known flare event was reported at the time
' of the weak Type II burst at February 21

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.

No. 31 The major flare at February 229 1352 UT
occurred in plage region 5581, which contains
a complex v 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.

No. 32 The Type II burst at February 294 0153 UT is
associated with flare activity in plage region
5580, which is now located in the southwest
quadrant, near the west limbk of the sun. Plage
and. spot data for this region were given in
event No. 27. No known SWF is reported at the
time of the Type II burst, and no known radio
bursts occurred at any of tne single radio
frequencies.

No. 32a The event at February 29d 16h UT is one of
Dr. Gregory's small protor events, of very
long duration, which was detected on records
at Scott Base, Antarctica.
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No. 34a
No. 35
No. 36
No. 37
No. 38
No. 39

The event at March 104 18P 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 11d
has various starting times, ranging from
0400 UT to 100Q UT. The start may also be
as early as 109 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 ghis gradual geo-
magnetic storm at March 15 12b7UT, which
perhaps may be a member of the sequence re-
ferred to in events No. 26 and No. 10.

This proton event at March 17d 180 UT is not
one of the ''usual” PCA events, 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 10 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 statiomns.

This weak geomagnetic disturbance at March
289 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 at March 284« 2050 UT serves as
an introduction to one of the great regions
of the year, and indeed, of the entire solar
cycle No. 19. The large 10 cm. burst at
2048 UT, which was followed by strong

Type I1 and Type IV events in the dynamic
spectrum, is associated with flare activity
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in region 5615 -- a large, very bright and
very active plage in which 70 flares of
importance 2 1 occurred during its transit
across the solar disk. The region contains

a complex v 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 2251 UT, 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 10 cm. event consists of a very large burst
(the maximum is 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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No.

No.

40

41

42

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 10, after which PCA
occurred.

The major SWF at 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 PCA event at March 299 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 1. 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 repogted at the time
of the major SWF at March 309 0215 UT and
the accompanying Type II and Type IV bursts,
therefore plage and spot data for this

event are not available. The SWF is taken
from the CRPL check-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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No.

No.

43

44

46

This event at March 309 1520 UT follows the
""classical" pattern of an important flare,
associated with a major SWF, great 10 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 1is
followed later by the onset of an 18 Mc noise
storm, with strong continuum, at 1653 - > 0045 UT.

This PCA event at March 319 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 1ndependent event,

it may help to explain the curious nature of
Bailey's observation.

This storm at March Q1d ﬂqh UT is one of the
relatlvely few great storms for which the 3-hr.
's reach a maximum value of 9. Dr. Bartels

hgs listed only such great storms in 37 in-
stances in an interval of 30 years (1932-1961).

rt

Like event No. 43, this event at April 1d
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 PCA and
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 PCA event at
April 01d 1000 UT. Leinbach reports the
onset of PCA on 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 » 30 Mev, in the
vicinity of the earth, occurred during the
period 0933 - 1019 UT (but not before

0933 UT), with maximum at 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 247
Forbush decrease occurred just prior to
the cosmic ray event, during the early
morning hours of April 1.

The major SWF at 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 duration

(%< 10 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
5.VIIT-xviii
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major SWF at April 59 0140 UT is accompanied
by a very great 10 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 IIL
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
weal noise storm activity. This major event
on the sun, like events Nos. 43 and 46, is
also ollowed by PCA and a subsequent geo-
magnetic storm.

No. 51 Bailey reports the onset of this PCA event
at 0700 UT on April 5. Dr. Gregory starts
the PCA at 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.

No. 53 This gradual magnetic storm at April 59 oob uT
is given an independent start by only two
stations. The other five stations include
this interval of storminess 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

® paximum value of 6 on the 5th.

No. 54 The brief sudden commencement storm at April 7d
1511 UT was classifiea 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.

Nc. 55 There is no known major solar event related
to this sudden commencement storm at April 104
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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 10.

No SWF is reported in assqciation with the
Type IV event at April 109 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 maénetic
storm an independent start on April 11

210 UT. The other stations include this
interval of storminess as part of the storm
that began on April 10 (event No. 55).
However, it seems logical to actually end
the earlier storm on the 1lth, since the
3-hrly. Kp's decline, and then increase

to a maximum on 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 159 100 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 events of lesser degree
occurred on April 15, prior to the onset

of the PCA.

The Type 11 and Type IV bursts at April 24d
2343 UT are reported only by Warwick in the
very low frequency dekameter range of the

dynamic spectrum. At the higher frequencies.

1

Ft. Davis rcports only an increase in Type 1
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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 § major events attributed
to activity in plage 5642 -- Nos. 61, 62, 65,
66, 67, 68, 69 and 70 -- two of which are

PCA events, followed by subsequent geomag-
netic storms. The complex y spot No. 14814
in region 5642 is a return of the large v
spot No. 14778 in region 5615. Except for

a group of small bursts reported at 1000 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 SWF appears in the CRPL check-
list as an unconfirmed event, reported by
only one station.

This sudden commencement geomagnetic storm

at April 27d 2001 UT has two maxima, the first
of which is reached quickly, late on the 27th.
During the second half of the 2&th, the Ky's
decline and then increase again on the 29gh,
when a second maximum is reached. This latter
maximum may be the effect of the major flare
event on April 28th, described next in event
No. 63.

The major SWF at April 284 0120 UT is asso-
ciated with a large 10 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 circumstance
for regions connected with solar everts of the
"classical' pattern and followed by PCA.

The duration of this PCA event of April 28,

as given by Bailey, is based on an extrapolation
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into the next event, which sta...

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 PCA of int.>1 db
recorded at Thule, Greenland."

The Type ,II and Type IV double events at
April 299 » 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 SWF and 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 PCA event at April 29d 0500 UT was
also reported by Dr. Gregory, who starts
the event at 02D, 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 USSR also 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."

n

This sudden commencement storm at April 30d
0132 UT is one of the relatively rare great
storms for which the 3-hr. Kp's reach a
maximum value of 9. Seven stations indi-
cate that a second sudden commencement
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occurred at April 309 1214 UT -- which is
when the Ky's reach their maximum value.

A Forbush-type 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.

No. 68 The major flare at May 44 1000 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 10 cm. outburst.
Dynamic spectrum observations do not exist
at the time of the flare at 1000 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.

No. 69 This proton event at May 44 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.

No. 70 Five of the 14 stations begin this gradual
storm of May 54 20h UT about 20 hours later,
on the 6th. This may be due to the fact
that the 3-hr. Kp's show an initial decline,
after which they increase again on the 6th
and reach their maximum value 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
SWF appears in the CRPL check-list, and is
an unconfirmed ionospheric event.

The major flare at May 69 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 importance =1 occurred in the region as
it transited the solar disk) and contains
only an a 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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A burst of solar cosmic rays detected by
Explorer VII on May 6 was in close coincidence
with the onset of PCA at May 69 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 féare of importance 3,in
progress at May 99 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 99 08 UT is
one of Dr. Gregory's small proten events,
which is present in data from high-latitude
stations.

The major SWF at May 124 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.=2 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.
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The major event at May 13d <2 0520 UT follows
the ‘'classical’ pattern of a major flare
which is associated with a major SWF, great
10 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 139 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 datg associated with the major
SWF at May 159 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 1+ 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

Bp 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 spectrum 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
May 17d 1743 UT and later. However, it
should be noted that both Climax and

Sac. Peak report surge activity on the disk,
in region 5603, from 172¢ - 1743 UT. Plage
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and spot data for this region are given in
event No. 8l. No SWF is 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 10 cm. burst at May 269 0909 UT is
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

v spot, No. 14849, which is a return of the
Pp spot No. 14819 in region 5642. No dynamic
spectrum observations exist at the time of
the large 10 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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The small proton event at May 269 1000 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 407 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 279 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 flocculus, 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 SWF is reported at the time of
the Type II and IV events, or at the time
of flare a. However an SWF is reported in
association with flare b.

The major flare at June 19 0&23 UT, one of
the great flares of the current solar cycle,
was accompanied by a major SWF and a great

10 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 Z 1 during its transit across
the solar disk. Region 5630 is a return of
the plage which was responsible for events
Nos. 77, 78 and 79 in this catalogue (region
3654), and contains a i spot No. 148¢7, which
is a return of the large , 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 radic frequencies, and
indicate that Type IV emission probably was
present throughout the entire {requcncy range
of the radio spectrum,
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This small proton event of June 1 was also
regorted by Dr. Gregory, starting at June 1d
14 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 19 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 SCNA at 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
sun 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 burst at June 54 2258 UT is asso-
ciated with flare activity in region 5680.
Plage and spot data for this region are given
in event No. 89. The SWF appears in the CRPL
check-1list and is an unconfirmed event, re-
perted by only 1 station. With the exception
of the relatively minor 10 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 Warwick at 33-18 Mc.
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The large 10 cm. burst at June 10d 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. 1In 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 10 cm.
burst.

The major SWF at June 129 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
a, spot No. 14885 is a return of the large
3p spot No. 14840, and ap spot No. 14889 1is
a return of £ spot No. 14848, 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 Proton 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 .June 209 0132 UT is
associated with flare activity in region
5625, now situated near the southwest limb

of the sun. Plage and spot data for this
region are given in event No. 95. The Sydney
observers continue the Type II event until
0146 UT. Strong bursts of short duration
occur almost simultaneously at all of the
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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 234 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 ap spot, No. 14901, that is a
return of vy spot No. 14849 in region 5669.
The latter spot was a return of the Bp spot
No. 14819 in region 5642. No SWF and no

10 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 10 cm. burst at June 259 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 importance=1)
and contains a complex v spot, No. 14908, and
which may be responsible for 14 events in this
catalogue -- the solar activity described in
events Nos. 101, 102, 105, 106, 107, 108, 111,
112 and 113, and the possibly related proton
events and magnetic storms of events Nos. 103,
104, 110, 112a, and 115. A most unusual group
of rather remarkable flares occurs in plage
region 5713 on June 25, 26 and 27. The large
10 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 259 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. 10l. 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 sing’
radio frequencies, and these are followed
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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 254 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 10 cm. event 1is

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 10 cm. burst at June 254 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 10 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 wajor flare in the active re-
gion 5713. Plage and spot data for this
region are given in event No. 1l¢l. No dynamic
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spectrum observations exist at the time of
the major flare at June 264 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 264 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 264 2358 UT, occurred
in a large, bright plage which was rather inac-
tive as it transited the solar disk (only 3
flares of importancex=1l). This plage, region
5719, was in its 4th rotation, and contained
an ap spot, No. 14915, which was the return
of a, spot No. 14864 in region 5679 -- in
turn'a return of ap spot No. 14823 in region
5653. The flare was accompanied by strong
Type 1I 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 10 cm. bursts at June 279 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. 10l1. 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 1, already in progress. The
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Type IV emission gradually changes into Type I
noise storm activity after 0529 UT.

The major flare at June 274 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 10 cm. burst at June 299 0141 UT,
and the Type II and Type IV bure' , 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. 101.

The weak Type II burst at June 299 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.

Thgs 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 2Y%th.
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124

The By 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 = 1 during its transit across
the solar disk), with its huge and complex
Py spot, does not contribute any major solar
events for inclusion in this catalogue.

No SWF and no 10 cm. bursts are reported in
association with the Type II burst at July gd
2337 UT. Except for a minor burst at 545 Mc,
no radio events are reported at any of the
single radio frequencies at the time of the
Type II burst, 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
commencement storm at July 149 1702 UT.

The strong Type II burst at July 19d 1821 uT
is associated with modest flare activity in
region 5749. This large, bright and active
region, in its first rotation, contains a
large and complex By 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 1limb 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 <y spot,
No. 14967, which is a return of the huge

By spot No. 14921 in region 5726. No 10 cm.
events are reported at the time of the Type
IT 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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126

SWF appears in the CRPL check-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 SWF appears in the CRPL check-list, and

is an unconfirmed 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 SWF at August 54 1043 UT, is a flare

in progress in region 5794 at the east limb

of the sun. 7This very great plage -- very
large, very bright, very active (70 flares of
importance> 1) -- is a return of the active

region 5749 (which was described in event

No. 121), and contains a complex fy spot,

No. 14981, which is one of the largest spots
of the year, with an area equal to 1100
millionths of the solar hemisphere (Greenwich
data). Nine events in this catalogue may be
attributed, eirher 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 dynauic spectrum observations
exist at the tiwe of the SWF at 1043 UT, and no
10 em. bursts are veported at this time, al-
though minor bursts are reported at other
centimeter wavelengths. No known radio events
are reported at any 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 frequencies, 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 10 cm. burst at August 119 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 10 cm. burst later in the day, at
August 11d 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 SWF is reported at the time of the Type IV
burst at August 1194 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
(wvhere plage region 5800 is coming around the
limb), and the association is therefore not
definite. No SWF is 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 neighborhcod of the earth,
with a "significant increase in the counting
rate above the normal value."

5.VIII-xxxvii

1060



No.

No.

No.

No.

134

135

136

137

The maJor SWF and great 10 cm. burst at
August 149 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 1000 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 10 cm. burst at August 144

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 B, spot No. 14985 is
one of the largest spogs 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 ménor geomagnetic disturbance at Aug-
ust 149 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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139

140

142

142a

143

145

intensity on the 15th, when the counting
rate was about 207% above normal.

The large bright plage, region 5800, with
its complex Py spot No. 14984, is not a
very active region (only 2 flares of im-
portance 2 1 as it transits the solar disk)
and does not contribute any major solar
events for this catalogue.

The Type II burst at August 199 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 SWF at August 219 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 10 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
spectrum, 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 269 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 the 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 By 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 10 cm. events are reported at the time of
the Type II burst at September 1d 2042 UT.
Only relatively minor bursts of short dura-
tion occur at other wavelengths, with the
onset of a noise storm at the very low fre-
quencies.

No. 147 The Type 1I 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.

No. 148 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 ap spot No. 15001 in
region 5816 is a return of the v spot
No. 14967 in region 5775 -- which was a
return of Bp spot No. 14916 in region 5724.

No. 150 This major event at September 3d 0037 UT
follows the '"classical" pattern of an im-
portant flare, with major SWF, large 10 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 v spot, No. 15015, which is a return
of the large By 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.

No. 151 This proton event at September 3d 0500 UT
is most unusual, especially because of the
rather long delay in the arrival of the
particles. 1In 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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152

153

154

156

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 SWF at September 44 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 commencement storm at
September 494 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 54 1942 UT

is associated with flare activity near the
northeast 1limb of the sun. No SWF is 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 B, spot No. 15024
is a return of the B, spot No. 14989 in
region 5802. No SWF is reported with this
event.

The major SWF at September 144 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 Py spot,
No. 15043. Except for a minor burst at
centimeter wavelengths at 1703-1704 UT, and
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158

160
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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 SWF at September 164 1709 vurt,

and the great 10 cm. burst at 1702 UT,
followed by Type I1 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 incl sion in
this catalogue.

The major SWF at September 264 0520 UT, with
the accompanying great 10 cm. event and

Type II and Type IV bursts, is associated
with flare activity in region 5858, wnich 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. 157.

The small proton event of September 26
appears in the NASA Proton Manual, and wvas
also reported by Dr. Gregory. Fichtel has
described the detection of solar cosmic rays
during a rocket flight on the 26th, anc

Dr. Gregory's report is based on data from
high-latitude stations.

It is difficult to find any 1solated solar
event as the antecedent of this brief storm
at October 49 1400 UT. It should be pointeo
out that the storm occurs 27 days after the
storm of September 7 (event No. 155). Also.
it should be noted that Dr. Gregory reports
a small proton event on October 3 at 1600 UT
(and lasting for 10 days). No wajor solar
event can be found to precede this Lrotcw
event of the 3rd.
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167

168
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This great geomagnetic storm of October

5-6 is one of the rare storms for which the
3-hr. Kp's reach a maximum value 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 10 cm. burst at October 10d

0708 UT is associated with flare activity

in region 5880. The ap spot No. 15068 is

a return of ap 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 :some form of Type IV
emission may have occurred. No SWF is
reported with this event.

The major SWF at 0525 UT, with the accom-
panying great 10 cm. event and Type II and
Type IV bursts, is associated with flare
activity in region 5880. Plage and spot
data for this region are given in event
No. 167.

This small proton event of October 11 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 119 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. 1€8.

The Type II burst at October 13d 1905 UT is
associated with flare activity in the south-
east 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 149 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.

5.VIII-x1iii

19605



Nos.

No.

175,

No.

No.

No.

174

176

177

178

180

The major SWF at October 159 1100 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 &t
the times of the two large SWF's, at
October 159 1715 UT and October 17d

1428 UT. The CRPL F-Series Bulletin
states that ''these events are strange,

and may be due to MUF failure 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. 1- between 1635 - » 2300 UT,
and on October 17, when the region is
exactly at the west limb, there are fre-
quent 1- flares reported between 1450 - 1645
UT, and "frequent small bright surges at
the 1limb'" <« 1625 UT. No 10 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 SWF's.

Although region 5901 is a very large, very
bright and active plage, with a large and
complex v 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 SWF and great 10 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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181
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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 10d

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 =1 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 region contains a
complex By 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 109 18h UT is
one of Dr. Gregory's small proton events
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187

188

189
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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 114 0311 UT, and
the great 10 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 1, 0330 - 0345 UT.

A minor proton event at November 11d osh uUT,
reported by Dr. Gregory, and present in data
from high-latitude stations.

This major event at November 129 1315 UT
follows the truly "classical' pattern of

a great flare with great SWF, very great

10 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 12d 1346 UT is one of the rela-

tively rare storms for which the 3-hr. K
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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191

193

194

195
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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
11, according to the interpretation of

Dr. Carmichael and his co-workers.

This is another '"classical' event, consisting
of major flare, major SWF, great 10 cm. burst,
and strong Type IV emission, at about 0300 UT
on November 1l4. 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 220 UT
is reported by Dr. Gregory, and is attributed

bg him to a flare that occurred in region
5925 at 2114 UT.

Again we have a great flare, at November 154
0207 UT, with a major SWF and very great

10 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 PCA event 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-level
on neutron monitors which recorded a rapid
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Nos.

No. 198
199, 200
No. 201
No. 204
No. 206

increase in the cosmic-ray counts at

0236 UT. This ground level increase

reached maximum amplitude 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 SWF appears in the
CRPL check-list and is an unconfirmed event.

The major flare at December 5d 1825 UT was
accompanied by a major SWF and 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 fy spot
No. 15151 is a return of the large Py spot
No. 15114 in region 5925.
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No.

207

210

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 10 cm. events or 200 Mc.
events are reported at the time of the
Type II burst at December 8¢ 1604 UT.
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TABLE VIIT. 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. 1

No. 2

No. 3

No. 5

Nos.

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 SWF and no 10 cm. bursts are reported at the time
of the Type II burst January 34 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.

Although nine of the 10 stations agree that the geo-
magnetic storm of January 7-8 is a sudden commencement
storm, 2 of these statigns start the Sc at 74 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 1 and 1+ on January

4, 5 and 6.

The Type II burst at January 309 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.

Thg Type II bursts at January 309 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.

5.VIII-1 - 1961



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. Kp'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 SWF appears in the CRPL checklist 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, The series of geomagnetic storms between March 5
17, 18, and March 20 has no major solar event for an
and 20. antecedent. The storm of March 5, however, occurs
27 days after the storm of February 6 (event No. 10).

No. 19 There are no known flares reported at the time of
the Type II burst at March 144 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,

+ NN rON . 3 ] 3
at NO6 E90 where region 6059 is coming around the

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 18d 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 aay 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.

No.

22

23

24

Nos. 26

No.

& 27

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 SWF appears in the CRPL checklist
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 219 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 SWF at 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 49 2235 UT is asso-
ciated with flare activity in region 6077, near the
center of the solar disk. Warwick observes the
Type IV emission in the dekameter range of the
dynamic spectrum, at 41 - 27 Mc, and Owens Valley
reports bursts of continuum emission, at 975 - 540 Mc
from 2234 - 2241 UT. 1In addition to the Type 1V,
Ft. Davis also reports an unclassified burst,
2239.8 - 2245 UT. The SWF appears in the CRPL
checklist, and is an unconfirmed observation, re-
ported by only one station.
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No.

No.

No.

No.

No.

29

30

31a

32

33

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 SWF is an unconfirmed observation
taken from the CRPL checklist.

There are no major solar events, such as those
included in this catalogue, that appear to be
related to this worldwidée sudden commencement
storm of April 13d 1450 UT. However, it should
be pointed out that flares of Imp. 1+ 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 269 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 f¥ 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 (¥ spot, it does
not produce any solar events of sufficient
magnitude to be included in this catalogue.

The major flare at May 49 2145 UT occurred in
region 6093, 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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No.

Nos.40-46

No.

No.

37

39

47

48

from 2207-2210 UT, on their microwave receiver.

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 that 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.

Although this long interval of geomagnetic dis-
turbance, beginning at May 10d 21h UT, is classi-
fied as a storm by only one station (Fredericksburg),
it represents a period during which the Kp's reach

a value of 5, i.e. storm level. It should be

noted that this period of storminess occurs 27 days
after the storm of April 13 (event No. 3la).

The several geomagnetic storms that occur between
May 16 and June 7 are not preceded by any major
solar events such as thoselisted 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 10 (event
No. 39) by an interval of 27 days.

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

10 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 reports an unclassified burst
from 2i36-2144 UT at 240-25 Mc, and states that

it "resembles a Type II."

The Type II burst at June 114 1508 UT and the
Type IV burst at 1505 UT are related to an impor-
tant flare and SWF, and to rather strong radio
bursts of relatively short duration at all of the
single radio frequencies. With their microwave
receiver in 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 286 Mc. Warwick recorded the
Type II burst at 1508 UT down to frequencies as
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No.

No.

No.

No.

49

50

51

52

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 139 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 SWF is
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 144 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 1626-1635 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 149
2332 UT is pi:veded by about 5 days of extremely
quiet geomagnctic conditions.

The two Type II bursts at June 159 1646 UT and
1723 UT are related to the two phases of an im-
portant flare that occurred in region 6140. 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 well as !+ the dynamic
spectrum. The weak Type IV eum: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 tp 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 sufficient magnitude to
warrant inclusion in this catalogue of major
solar events.
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No.
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54

55

56

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 1
and 1- occurred on June 17, 18, 19 and 20th.
Four of the 17 stations start the storm with
a sudden commencement at 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 299 1956 UT is asso-
ciated with a subflare in region 6155. This
large, bright and active region contains a

large PBp 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 SWF is reported at the time of the Type II1
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 11 follows the
""classical" pattern of a great solar flare,

major SWF, and great 10 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 = 1 during its transit
across the solar disk, and contains a large and
complex By 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 By spot
formed on the disk near the east limb on July 8th
and developed very rapidly. On July 11, 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.

No.

No.

Nos.

59

60

61

62

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 PCA event at July 129 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 10 cm.
burst and Type IV radio emission, followed by
strong PCA and a subsequent geomagnetic storm.

No dynamic spectrum observations exist at the

time of the great flare and burst at July 12d

1000 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 PCA on 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. Kp's reach a maximum value of

8 very soon after the Sc at July 13d 1113 UT, and
again late on the l4th a circumstance which may
perhaps reflect the influence of the two great
flares (with PCA) in region 6171 on July 11 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

ap spot No. 15355 is a return of the large fip spot
No. 15333 of region 6151. No SWF is reported as
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65

starting at or near the beginning of this major
flare, but there is an SEA of imp. 1, 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 11 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 - 100 Mc and states that the
Type IV "changes gradually into noise storm acti-
vity." 1In 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 159 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
riometer records.
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70

71

72

73

74

Still active, the remarkable plage, region 6171,
produces another great flare at July 18d 0920 UT
which is accompanied by a major SWF, a great

10 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 10 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 PCA event 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 SWF and no 10 cm. events are
reported in association with the Type IV event,
which appears to be confined to the very low
frequencies. Except for a mincr 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 SWF and no 10 cm. events are reported at the
time of the Type IV burst at July 23d 2347 UT.

The Type II burst at July 244 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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76

77

79

80

81

solar disk. This plage, in its second rotation,
is the return of region 6155 (described in event
No. 56) and the PBp spot No. 15363 is a return of
the large P, spot No. 15341 in region 6155. The
flare, whicg begins at 0410 UT, is one of those
rather uncommon flare 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 10 cm. bursts. The two SWF's
appear in the CRPL checklist, and are unconfirmed
events which are reported by only one station.

The large 10 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 SWF and 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 10d 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 SWF is
reported, but there is an SEA at 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 11d 0412 UT is asso-
ciated with a subflare in region 6199. No SWF and
no 10 cm. bursts are reported at the time of the
Type II event.

The Type II burst at August 124 1618 UT is asso-
ciated with flare activity in region 6197. No SWF
is reported, but there is an SEA of importance 1+
at 1615-1645 UT. Although Ft. Davis ends the

Type II event at 1631 UT, at the very low fre-
quencies Warwick continues the burst until 1638 UT
and observes it over the frequency range of 41-7 Mc.
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84
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The Type IV event at August 174 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 Bp 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 69

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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solar flare immediately precedes the event.

The NASA observers 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 otherxr
hand, Warwick (and others) attribute the small
proton increase to the strong continuum emission
reported above, in event No. 86.

The large 10 cm. burst at September 104 1930 UT,
and the major SWF and 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 10 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 PCA event at September 10d
2100 UT, as reported by Bailey, is based on riometer
data. The proton event was also recorded by
Explorer XII, and the NASA observers comment that
"the event was dominated by intensity changes
occurring simultaneously at all energies.' The
lower energy compouents reach their maximum in-
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 154 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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The large 10 cm. burst at September 169 1101 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
prior to the event. The NASA observers regard

it as possible evidence for the existence of a
long-lived solar stream in interplanetary space.

The weak Type II burst at September 279 1617 UT

is associated with a subflare in region 6237, in
the northeast quadrant of the sun, near the east
limb. No 10 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 1 station.

The strong Type II burst at September 27d 1956 UT
is associated with flare activity in region 6237.
Plage and spot data for this region are given in
event No. 97.

The major flare at September 289 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 10), described in
event No. 85 and responsible for events Nos. 85,
86, 87, 88 and 90. The B, spot No. 15433 is a
return of Bp spot No. 154?1 in region 6212. The
flare was accompanied by a great 10 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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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.

No. 100 The PCA event 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 NASA observers comment that
"the time taken to reach maximum intensity 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. 102 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.

Nos. 103 These minor geomagnetic disturbances of October
& 104 11 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 1.

No. 105 Between October 26-27, Explorer XII recorded an
increase in solar protons of low energy (>3 Mev).
The NASA observers 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 origin of a long-lived plasma stream
encountered on October 27, a full rotation of
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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 NASA observers as ''mew 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 commencement storm of October 264 1940 UT.
No flares of importance = 1 are reported between
October 20 and October 27.

The sudden commencement storm at October 28d
0810 UT is one of the rare storms for which the
maximum 3-hr. K, attains a value of 9. There
is no known major flare associated with the
origin of the storm. Hcever, the severe storm
follows the great storm of September 30 by an
interval of about 27.5 days.

The major SWF at November 54 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 fp spot also developed. Since it formed
very close 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 626€4a.
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 109 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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The PCA event of November 109 1600 UT is one

of Bailey's lesser proton events, and was also
observed by Explorer XII. The NASA observers
report that a change in proton intensity first
occurred at 1536 UT, and that the unusual record
consisted of marked fluctuations in intensity.

No SWF and no 10 cm. events are reported at the
time of the Type II burst at November 11

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

14" 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 1 was detected
by Explorer XII. 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 NASA observers point out that these events
occurréed 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, 110, 111). The latter region was responsible
for the flare and proton event of November 10
when the region was at the west limb. It is
suggested that the small event of December 1
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 NASA observers 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 SWF at December 19 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 3¢ 1441 UT and
1507 UT are associated with flare activity in

5.VIII-1xvi - 1961



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
10. 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
SWF appears in the CRPL checklist, and is an
unconfirmed event reported by only one station.

The Type IV event at December 239 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 SWF and 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 1 by
an interval of 27 days. Two stations start the
storm one day earlier, at December 27d 00h yT,
when the K,'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 1.
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TABLE VIII. NOTES AND COMMENTS ABQUT

SOME SOLAR-TERRESTRIAL EVENIS - 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. 1 There is no known flare or solar event which can
satisfactorily serve as the antecedent of this
sudden commencement geomagnetic storm at 1962
. January 109 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.

No. 2 The weak sudden commencement storm of January 19d
0113 UT has no known major solar flare as its
antecedent. However, flares of importance 1
occurred on January 17 and 18.

No. 3 No known flare is reported at the time of the
Type II burst at January 23d 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 10 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 1 station.

No. 4 Although region 6324 contains a very large spot,
it does not produce any major solar events for
this catalogue. The B, spot No. 15505 is one of
the largest spots of tge 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 Py spot, No. 15507. Although
48 flares of importance > 1 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.

5.VIII-1xviii ~ 1962



No.

No.

No.

No.

No.

No.

10

12

14

Altk >h this Sc geomagnetic storm at February
4d 0930 UT does not have any major solar event
as its antecedent, flares of importance 1, 1+
and 2 occurred in region 6326 on February 1, 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 10d
(event No. 1) by an interval of 27d

There is no known flare or solar event associated
w1th 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 satisfactorlly
serve as the antecedent of this geomagnetic storm
at February 154 160 UT -- no flares of importance
=1 were reported on February 12, 13, 14 or 15th.
ﬂOWeVEL, th storm ogecoure ’77 HQ\IQ A'Ff'PT‘ the storm

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 a spot
No. 15521 is a return of the 3y 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 em1351on 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 14
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 | :b.
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Region 6351 is a very large, bright and very
active plage in its second rotation, and con-
tains a complex Py 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 uUT

occurs almost 4 days after the solar event

on March 1, which is described in event No. 1l4.
There is no other solar activity, except for
flares of importance 1 and 1- 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 SWF at 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 fy spot,

No. 15528, which expires on the disk on March

21. Relatively large bursts of long duration
cceur at centimeter wavelengths, with the start
of the SWF and 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 1519-1522 UT
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 22d 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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2220 UT in region 6373, which is a large, very
bright and active plage in its third solar rota-
tion. Region €373 is a return of a part of
region 6352 (described in event No. 12), and
had its origin in region €32( (described in
event No. 5). The 2f 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 a spot No. 15521 in region €352. Only rela-
tively minor bursts are reported at the single
radio frequencies and in the dynamic spectrum
in association with the flare. The SWF appears
in the CRPL checklist and is an unconfirmed
observation.

It is very difficult to find a solar event prior
to these geomagnetic storms of April 6 and April
10. Between April 1-6, no flares of importance
21 were observed. The storm of April 10 follows
the storm of February 15 (event No. 10) by an
interval of 54 days.

No SWF is reported in association with the Type II
bursts at April 124 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. 1- (a small bright point)
is in progress on the disk in region 6386 at

17406 UT. On the other hand, there are 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 1647-1651 UT at 80-50 Mc, ''resembling
Type IL."

The Type II and Type IV bursts at April 12d

2154 UT and 2202 UT are associated with minor
flare activity. in region 380, near the center

of the solar disk. Region (638C is the return of
plage region 6366 {described in event No. 1l6) and
contains a complex i+y spot that formed on the disk
on April 11. The Type II burst is not reported

by the Ft. Davis observers, who report only the
groups of strong Type III bursts at 500-25 Mc, and
a short burst of Type IV emission from 2201-2213
UT, at 580-100 Mc.

The major flare at April 154 1734 UT, with major
SWF, and Type II and Type IV bursts at 1844 UT
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24
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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

10 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 204 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 II burst at April 219 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 SWF is reported at the time of
the Type II burst, but there is an SEA of impor-
tance 1+, 1920-2045 UT. The 10 cm. radio event
consists of a small but gradual rise and fall

in flux.

The major SWF at April 229 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 Py spot, No. 15549, that developed
on the disk on April 26, and an ap spot, No. 15548
that is the return of {3 spot No. 15539 in region
6385. The Type IV eveng 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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1412 UT, coincident with the SWF and the strong
group of Type III bursts which were observed in
the dynamic spectrum.

The Type II and Type IV bursts at May 14 1920 UT
are associated with flare activity in region 6411,
near the northeast limb of the sun. The 10 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 184 1533 UT is asso-
ciated with flare activity in region 6416, in
the southwest quadrant near the west limb of the
sun. The SWF appears in the CRPL checklist 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 SWF is an uncon-
firmed report from the CRPL checklist of iono-
spheric observations. ©No radio events are
reported at any of the single radio frequencies
at the time of the Type II burst.

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 SWF is reported with the weak Type IV emission
at May 279 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 14 2005 UT is associated

with an important flare in region 6426, near the
southwest 1limb of the sun. The SWF appears in the
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Nos. 45
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No. 47

No. 48

No. 49

No. 50

CRPL checklist, and is an unconfirmed report.

The 10 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 member of 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 144 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 {$y spot

No. 15613 developed on the disk on August 11.

This long interval of storminess, beginning at
August 144 17h UT, has its ups and downs.

Three stations start the geomagnetic storm on
the next day, at August 15d 04 UT, and 4 stations
start it even later, at 16d 18h UT. There are
several maxima, on successive days.

No 10 cm. event is reported at the time of the
Type II burst at August 194 1653 UT.

The gradual geomagnetic storm of August 21d 22h
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 28d 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.)
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No. 54

No. 55

Nos. 56-61,
63, 64

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.

The gradual geomagnetic storm of September
1d 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).

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

The geomagnetic storm at September 11d 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
commencement at 124 0121 UT (Wilkes and College,
Alaska). It should be noted that the storm
follows the disturbance of August 1i4-15 (event
No. 47) by an interval of about 27 days.

There are no good solar events to serve as
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 intcrval of 28 days.

The storms of September 29 and October 1

(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 By 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 124 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

10 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 SWF appears in the CRPL checklist
and is an unconfirmed observation, reported

by only one station.

The geomagnetic storm of October 22d 02h yr
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 near the northwest limb of
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

No. 69

Nos.70-73

No. 74

No. 75

Nos.76-78

The small proton event of October 23 was
recorded on instruments carried aboard the
satellite Explorer XIV. The NASA observers
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.

This rather lengthy geomagnetic storm of
October 24 has three maxima, on the 24th,
25th, and 26th. Although the maximum 3-hour
Kp only reaches a value of 5, seven of the
nine 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.

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 known flare is reported in association with
the Type II burst at November 304 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.

This sudden commencement geomagnetic storm at
December 44 0334 UT occurred 4 days after the
solar event described in event No. 74.

No major solar events occurred prior to these
geomagnetic storms of December 11, 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. 1) 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 of the storm.

This small proton event of February 10 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.

No.

No.

No.

No.

No.

No.

11

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 154 2019 UT and
2048 UT are associated with minor flare activity
near the northeast limb of the sun. No SWF and
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 39 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 I1 burst.

The geomagnetic storm at March 74 18h UT is
probably a member of the great sequence of storms
referred to in the notes accompanying events

Nos. 1 and 3.

Like event No. 4, this event of March 9 is
another of the low-energy proton events reported
by the NASA observers, based on 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 commencement geomagnetic disturbance
at April 44 0545 UT is not preceded by any major
solar activity, but is another member of the
great sequence of storms to which events Nos. 1,
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.

5.VITI-1xxix - 1963



No.

No.

No.

No.

No.

No.

No.

14

15

16

17

18

19

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 1mportance 2
occurred at 1034 UT on April 15, in region 6766
(S11 W06) and was accompanied by a rather
strong 10 cm. burst (indicating the possibility
of Type IV microwave emission).

The major SWF at April 154 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 164 1703 UT is
associated with minor flare activity in region
6766. No SWF is 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 any of the single radlo 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 the sclar activity 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 264 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. 1, 3, 8 and 11.
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No. 21

No. 22

No. 24

Nos.25&26

Nos.27-29

The small proton event of May 1 is another
in the series of recurrent proton events
detected by Explorer XIV.

The large 10 cm. burst at May 14 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 204 2313 UT is
associated with a minor flare in region 6805,
at the center of the solar disk. ©No SWF is
reported at the time of the Type IV burst,
which is apparently counfined 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 wavelengths.

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 aimost continuously in this
plage region between 1230 - 1600 UT. The SWF
at 1516 UT appears in the CRPL checklist, and
is an unconfirmed observation.

The Type Il dynamic spectrum events of May 24
and 25 are associated with minor flare activity
in region €805, near the northwest limb of the
sun. Plage and spot data for this region are
given in event No. 24. No SWF and no 10 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.

No.

No.

No.

No.

No.

No.

30

31

32

35

36

37

38

39

This event of May 27 is a miniscule solar
proton event and, according to the NASA ob-
servers, is one of the recurrent events --
like Nos. 4, 9, 12 and 21 -- all of which

i piasma stream (from

The geomagnetic storm of May 27 is a member

of the great sequence of storms which includes
events Nos. 1, 3, &, 11 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 ¢ as an ante-

cedent. On June 2, 3 and &4, only flares of
importance 1- were reported (in addition to
bright surges at the east 1imb). It should

be noted, however, that the storm appears to
be in sequence with storms which occur later
in July and August.

No SWF is reporeoc at the time of the II burst
at June 74 2400 U

The small proton event of June 14, detected
by Explorer XIV, is mot a recurrent event
but is flare-associated, probably related to
solar event No. 34 {(a Type II burst).

The geomagnetic storwm ol June 1§ occurs &4 days
after the solar event No. 34 with small proton
increase, on June 14. There were flares of
importance 1+ 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 storme
\G‘VCUL_.: Nos. l, 3, 8, 11 20 and 31)

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
NASA observers

The Type II burst at June 269 0306 UT is
associated with flare activity in region 6847,
in the northwest quadrant of the solar disk,
near the west llwb Although Mt. 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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Observatory sunspot maps from June 23-26.
The SWF appears in the CRPL checklist of
ionospheric disturbances, and is an uncon-
firmed event.

No. 40 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. 41 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 SWF and no radio events
at any of the single radio frequencies were
reported in association with the Type II.

Nos. 42 These geomagnetic storms of July 21 and
& 43 July 30 were not preceded by any major solar

activity and apparently are members of
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. 1, 3, 8, 11, 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-
fore could be related to a sequence which may
include events Nos. 32 and 40.

No. 44 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.

No. 45 The Type II and Type IV bursts at August 11d
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
& 50

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 CRPL checklist, and is an
unconfirmed event.

The Type II burst at August 129 0000 UT is
associated with minor flare activity in region
6909 at the west limb of the gun, and the Types
IT and IV bursts at August 129 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 179 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
August 1% form a disturbance which may be a part
of the great sequence of storms (Nos. 1, 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 193§ 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 134 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.

No.

No.

54

55

56

57

The geomagnetic storm of September 13 is
apparently a member of the great sequence
of storms (Nos. 1, 3, 8, 11, 20, 31, 37, 42
and 49-50).

No SWF is reported at the time of the large

10 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 Py spot, No. 15768, which

is the only spot during 1963 with an area >1000
millionths of the solar hemisphere (the area

of the spot equals 1400 millionths, based on
Greenwich data). Region 6924 is responsible for
12 events in this catalogue -- Nos. 55, 56, 57,
58, 59, 60, 61, 62, 63, 64, 65 and 66 -- two

of which are PCA events. The complete 10 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 dekameter range.

The magor SWF and great 10 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 single 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 10 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 reporteq at the
time of the large flare at September 169 0325 UT,
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No.

No.

No.

58

60

62

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 CRPL checklist and is an un-
confirmed event.

The large 10 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 Type II and Type IV bursts at
September 213 0000 UT and 0010 UT, with major
SWF and large 10 cm. bursts, are associated

with an important flare that occurred late on
September 20, in region 6924 at the center of
the solar disk. The 10 cm. event consists of

a remarkable group of great bursts that occurred
between September 204 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 major solar event was
accompanied by solar protons that began arriving
at September 21d 0000 UT.

The severe Sc geomagnetic storm at September 214
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 > 1 have occurred, although
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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 264 0705 UT
is a major event in all categories -- great
flare, great SWF, great 10 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 11 apparently
is a member of the great sequence (events Nos.
1, 3, 8, 11, 20, 31, 37, 42, 49 - 50 and 54).

The Type II and Type IV bursts at October 184
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

By 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 199 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 199 1702 UT is reported only by Warwick
at the very low frequencies.

The major SWF at October 229 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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No. 73

No. 75

No. 76

Nos.77-81

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 dynamic spectrum observations exist at the
time of the major flare and SWF on 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.

The geomagnetic storm of November 7 occurs

27 days after the storm of October 11, and is
a member of the great sequence, which now in-
cludes events Nos. 1, 3, 8, 11, 20, 31, 37,
42, 49-50, 54 and 67,

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.

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
great sequence (event No. 75). The weak
disturbance of December 29 occurs 27 days
after the Sc storm of December 2.
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FLARE DATA

SHORT-WAVE RADIO FADEOUTS

Event

Date

Beg.

End

Max,

No. of

T 3
No. (UTY  (UT) (UTY Imp.  Position  Obs. vee Tmp Bee
1960
Jan,
1 05
2 10
3 11 * 2040 2355 2126 3 N22 E02 2,2 SL 2- 2100
4 12
5 12 1646 1710 1650 1 S10 w37 1/1 G 1- 1640
6 13
7 15 1334 1455 2 520 wés 5/1 SL 1+ 1340
7a 16
8 16 2239 2335 2250 1+ N12 E76 2/2 SL 2- 2245
9 17
10 20
11 27
12 29
Feb,
13 02
14 03 2015 2155 2025 2 N14 w30 2/2 SL 2- 2020
15 04 1306 1423 1316 2 S15 w49 2,2 SL 1 1309
16 04 2032 2100 2040 1- S14 W56 22 s 1. 2038
17 04 2136 2220 2142 1- S14 W54 1,1
18 05
19 05 1350 1400 1 N11 w50 1.1 SL 2- 1349
20 05 1943 2007 1949 1 N10 w56 2/2 SL 1- 1924
20a 07
21 07 1604 1636 1610 1- N12 w87 171 S 1- 1607
22 11
23 13
24 13 2002 2050 2010 1 N1l E45 373 SL 1 2000

. Wide
QUr. gprea;
(Min.) pngex
24 5
1706 -
45 4
34 5
40 5
31 5
15 5
23 5
31 -
16 4
35 El

q No.of
Obs.

1+

-1

sYm —IL-




10 CM EVENTS PLAGE DATA
McM Mean Avg.
Beg. Dur. Max. Peak Plage CMP Long- Avg. Max, No.of Agein
Type (UT) (Min) (UT) Flux Obs. No. Gr.Day jnge  Lat. Int. Area Flares Rotation Identification
Jan,
2 2056 >35 2108 220 Ot 5527  11.5  104° NI19 2.5 3500 6 2 5491
6 1647.3 9 1649 80 Ot 5525 10 124° S16 3 6000 15 1 New ‘
*6 1334 106 1357 700 ot 5525
4 1520 150 25
5541 22.5 318° W13 3 3000 7 2 Part of 55052
5549 27.5 253° NO9 3 2000 4 1 New
*5550 29.5 227°  N12 3 10000 39 3 5511, 5512,
5513, 5519
Feb.
3 2019 50 7 ot 5552 01.5 187°  NO9 2.5 2000 29 6 8517
6 2024 13 2026 25
2 1312,5 2.5 1313 65 ot *5551 01 194°  s18 3 5000 40 4 5514
2 1316 5 1317.3 18 i
|
2 2037 9 2040 125 5551 ‘
4 2046 30 5 Ot !
1
5551 |
l
¢
1
i
|
1
2 1348.2 4.8 1349 - HHI 5552 1
:
i
i
5552 ‘
;
5552 ]
i
5566 11.5 56° N24 3 3200 5 1 New :
i
4
2 2003 6 2004.5 13 Ot 5574 17.5 337° N1l 2.5 3000 5 3 5540




TABLE VIl CHRONOLOGICAL CATALOGUE

SPOT DATA
Mt. Wilson CMP When Mt. Wilson
Type Gr. Day Lat, H Seen Area No.
Jan,
jx/o,z 11.8 N19 (25) 5-17 14660
B4 103 st (@) 3-16 1150 14657
See Spot Data Event 5
dad 22,3 N1l ) 21-21 14691
| aspdd 22.8 NO? 3 20-21 689
|
I
: Ly 274 NO9 12 21-29 14694
‘ Lo pd 28.1  NO§ 19 23-31 14696
! »LOvLl 29.3 NO7 22 23- 4 1800 698
oLBpd 303 N13 (15) 28- 2 705
La'pl 30.7  Nog 21 24- 5 700
Feb,
Lo pld 017 NO9 16 27- 7 14703
Jan.
Ay L 318 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,
‘l/él 11,9 N23 (20) 5-18 1050 14720
Ax o 17.5 NO9 (3) 12-17 14729




MAJOR SOLAR EVENTS 1960-1962

DYNAMIC SPECTRUM DATA
Event | 1YPel Type 1 Type It Type IV
N and Cont, Ti /nt ; Ti Obs
o. Time,Int. ime/Int, Time/Int. ime/ Int, .
1
2
3 I (weak) in *2103- HW
progress all day 2118/3
1 2105- * 2105- H
S 2400, 2 >2355/3
4
5 IS {weak) in G 1647- *1651- HM
progress all day 1649,3 16542
1[151653- *1653-
2045 (weak) 1704 2
6
7 I_ (weak) in
progress all day
Ta
8 IS (weak) in 111G2244- *2244- H
progress all day 2251/2 2254/3
9
10
11
12
13
14 1_ (weak) in *2022- H,M
S progress all day 2027/3
* 2027- H.M
2032/2
15 g1312.5- = 1310- M
1318/m 1400/ w
16 I 2046- G2036/3 *2046- HM
S 2245/w 2042/3 2059/3
17 G2144~ * 2149- HM
2147/2 2200/3
18
19 C 1347- gl347- *1351- M
1350 s 1450/s 1355/s
gl1351-
1353, w
20 IS in progress G1943- *1950- H
all day 1950/3 1954/2
20a
21 Is in progress *1612- H
all day 1619/2
22
23
24 I (weak) in *2002- W -
progress all day 2009,1

S-m—/ﬁé



TABLE VIlIi

Mt. Wilson

See Spot Data Event 39

See Spot Data Event 39

See Spot Data Event 39

cMP When Mt. Wilson
Lat.
Type Gr. Day & H Seen Area No.
»l/j,& 151  N12 @25 8-21 1300 14725
ABpol 249  s2t 21 18-25 14731
See Spot Data Event 27
Ly 25.8  NO8 1 19-25 14732
See Spot Data Event 27
adso 29,3 N18 (10) 25-25 14737
Mar,
aBd 01.2  N25 (15) 25- 5 738
d/gpz 10.0 N22 (15) 5-16 14751
i
i ~dre 3.6 N12 29 25- 6 1650 14778

5_-1/2_21




200 MC DATA

OTHER RADIO DATA

Freq. Beg. Dur, Max. Peak Freq. Beg. Dur. Max. Peak
Range (mc) Type uT) (Min.} (UT) Flux Obs. (me) Type {uT) (Min.) uT) Flux Obs.
150- RBL 2100 N(H) 545  RF 2058 10 50  N(H)
25 167 C+ 2056 >167 >1000  NBS
450- 18 c 2055 9 NBS
50
150- c 1648 1.5 400 N 545 C 1648 7 20 N
60 167 C 1648.9 12 1651.2 >1000 NBS
320-
200
[ 1347 25 450 N 9000  C+ 1335 87.2  1356.8 206  HHI
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
‘llgg— o 2246 5 >30000 N 167 C 2247 6 2250 >1000  NBS
300- c 2022 2 >500  N(P) 545 C 2025 4 90  N(P)
428 167 C 2023.8 2.2 20241 >1000 NBS
180
c 1312.5 5 >450 N 9100 [ 1312.5 1.5 1312.9 953
c 1316 5 1316.8 130 }
808 C 1312.5 11 1312,5 (25) Pra
600 f s 1312.8 2.8 42
le 1216.8 3 o) Uc
545 (S 1312.5 1} 15) N
[c 1316 3 150
175- c 2037 3 >450  N(P) 545 ¢ 2038 2.5 25  N(P)
30 167 ¢ 2037.6 3.9 2038.1 >1000 NBS
450- s 2142 0.2 >500  N(P) 545 ¢ 2144 15 65  N(P)
200 167 (¢ 2141.6 0.3 NBS
c 2146.3 0.3
167 E 2232 >100 NBS
250- 167 s 1943.5 0.2 > 1000
120 s 1945 2 >1000 § NBS
175-
90
22-
33

5.VIII-IR @



10 CM EVENTS PLAGE DATA
Beg. Dur. Max, Peak McM Mean Avg.
g CMP - Avg, No.of Agein
Type (UT) (Min)  (UT) Flux  Obs. :;ase Gr. Day i';u":g Lat. ot ;‘:‘;‘; Flares Rotation  Identification
5570 15 10° N15 3 3800 16 2 5538
*C 0058 15 0102.8 819 Tk 5580 25 238° 821 3.5 1300 11 1 New
s 0220 19 0227.6 342 Tk 5580
3 1335 115 1430 20 5581 26 225° NO8 3 5500 9 4 5550
6 1353.5 28 1359 340
5580
Mar.
2 1919 7 1921 140 Ot 5586 01,5  166° N25 2.5 2500 11 2and5 5555, 5556
2 1717 7 1718.5 335 Ot 5502 11 40° N24 3 4000 11 2 5566
] 2047.7 70 885 ., »5615 31,5 130° NIl 3.5 3000 70 2 5594
4 2157.7 60 30
*C+ 0655 52 0733.5 8250 Nag 5615
s 0301 14 0310.7 296 Tk
“6 1518 220 1556 1760 5615
4 1858 180 20 Ot
*C+ 0848 250 1000 HHI 5615
5.Vill-2L




POLAR CAP ABSORPTION GEOMAGNETI STORMS
Onset Time Rise Start No. of Max.
Date Hr. Time Dur.  Int. Date Hr. Stations  3-Hr. | Event
(UT) To Peak  (Hrs.) (db) Obs. uT) Dur Type Int. Reporting Kp No.
Jan.
05 0201 1.1d se m 4 5 1
10 omne 1.5d sc ms 16 6 2
Jan,
12 0300 36 16 B,G,VA
13 1859 2 d sc m 17 6 7
16 0300 24 G
17 12-- 1.2d g ms 8 6 10
20 03-- 2.4d 4 ms 10 6 11
Feb.
02 08-- 0.6d g m 2 4 13
05 06-- 1.5d g m 4 5 18
Feb
07 07-- ~ 96 G
13 19-- 1.2d g m 2 5 23




FLARE DATA

SHORT-WAVE RADIO FADEOUTS

Event

Beg.

End

Max,

No. of

Beg.

Dur, Wide

No. of
No. Date (uT) (Ut U Imp. Position Obs. Type Imp. (UT) (Min.) ?p;ead 0. Of
naex
1960 i
Feb. i
25 15 i
26 16 |
27 18 0122 0327 0125 1- S21 ES0 1/1 *S 3+ 0103 111 5 3 ‘
i
28 19 i
29 20 0235 0331 0238 2 S20 E63 2/1 *S 3+ 0218 110 5 3
30 21 (
1
31 22 * 1352 1520 1400 3 NO8 E41 4/3 S 3- 1358 42 5 1 1‘
I
I
32 29 0140 0200 2 S$32 w56 1/1
32a | 20 ;
Mar.
33 )8 1915 2050 1+ N22 W14 2/2 s 2 1918 26 5 9
|
34 10 1716 1810 1720 1 N24 EO07 2/2 S 2- 1719 21 5 9 ;
34a 10 i
|
35 11 ‘
26 15 |
37 18
38 28
39 28 2042 2150 2056 2 N14 E37 2/2 S 24 2050 50 5 ]
|
I
|
|
40 29 0650 1220 0710 2+ N12 E30 8/3 *S 3+ 0652 121 5 9 ;
41 29
42 30 *SL 3+ 0215 255 - 1
43 30 1455 - *SL 3 1520 160 5 11
{1_5_29 2034 1540 2 N12 E11 9/5
44 31
45 31
Apr.
46 01 * 0843 1320 0859 3 N12 w1l 10/3 *S 3 0850 57 5 5

52 -2




1960-1962 (CONTINUED)

DYNAMIC SPECTRUM DATA

Event :‘:;)ec;m Type III Type 11 Type IV
No. Time/[nt., Time/Int. Time/Int. Time/Int.  Qbs.
25
26
27 C0059- G0059- *0107- s
01073 0107/3 0118/1
28
29
40 *2020- w
2029/1-
31 C1354.5/m g1354.5/m *1358- HM
g1358/w 1411/3
*<1356-
1416/2
32 *01563.5- S
0156/1
32a
33 Ccl1921 glg2l- *1923- H,M
1921,5/s 1933/3
€1924/w
34 G1717- *1720- H,M
1719/3 1726/3
34a
35
36
37
38
39 g2048/w *2057- HM
2112/3 w
g2052- * 2050-
2104/w 2447/3
*2112- w
2126/1
40
41
42 III_ in progress *0325- * 0325- S
S all day 0337/2 >0740/3
43 Xs in progress g1553- * 1526- HMW
all day 1557/3 2300/3
*1529-
1540/3
44
45
46




TABLE VIil

SPOT DATA
Mt. Wilson CMP When Mt. Wilson
Type Gr. Day Lat. H Seen Area No.
See Spot Data Event 39
See Spot Data Event 39
Apr.
* dfﬁy,é 05.1  N18 an 1-10 14787
Li3pd. 083 N0 (15)  31-10 785
«Z,Zip[ 109 S09  (20) 4-16 14795
L3 0l 142 NO4 (20) 7-19 14796
’
Al 27.6  NiO 22 21- 2 14814
24- 5 14815

12 ,5fu[ 30.4 $06 16

See Spot Data Event 61




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. |
c 0055 16 0101 110 N(H)
9500 C 0058 16 0101.5 2712 Tk
3750 C 0053 17 0101.3 765  Nag
1000 ¢ 0053 15 0059.6 35  Nag
545 ¢ 0055 8 25 N(H)
9500 S 0224.6 13 0229.5 651 Tk
3750 s 0214 23 0227.4 190  Nag
2000 ¢ 0214 50 0227.5 88  Nag
1000 E 0215 63 0201.6 195  Nag
240- c 1358.5 15 280 N 9400 [¢] 1353.8 60 1355.8 568 HHI
25 1358.6 683
580- 1500 C 1351.4 50 1355.4 465) HHI
100 1358.0 306
545 C 1354.5 19 350 N
450- c 1922 5 > 600 N(P) 545 ¢ 1920 6 > 180  N(P)
60 167 {1921 0.5 1921.2 >1000) oo
1925 1.0 >1000
400- o] 1718 5 > 8600 N(P) 545 s 1718 5 60  N(P)
60 167 C 1717.5 9 1718.2 >1000  NBS
150- RBL 2054  >25 > 400 N(P) 545  C+ 2052 300 >> 400  N(P)
<25 167 C+ 2051 >250 2130 >1000 NBS
>3000- 18 (s 2046 2 Bo
<50 s 2100 10 Bo
33- C+ 2200 105 Ha
20
C+ 0700 140 38000 N 9500  C- 0656.5 61.5  0733.5 7480 Tk
2000 C~ 0655 120 0733.4 49000  Nag
1000 C+ 0656 120 0812.8 250000  Nag
600  C+ 0657 13 >1300
0710 115 >1300 ¢
545  C+ 0700 270 100000 " N
2000 s 0302 15 0310.5 23 Nag
1000 f 0301 20 0312 20
{0336 32 0351.9 57} Nag
>3900- RBL 1525 28 900 N 9100 s 1521 12 1527 1900
<25 C+ 1553 120 6000 s 1553 30 1556 7300} N
160- + 1623 60
25 1500 C 1520 >90 1555 >810  HHI
545 RBL 1523 24 55
C+ 1547 >150 >200
167  C+ 1529 240 1550 >1000  NBS
18 1653 >470 NBS
C+ 0848 120 4500 N 9100  C+ 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

5.VLI-2R



| 10 CM EVENTS PLAGE DATA
McM
M Avg.
eg. Dur. Max. Peak Plage Cmp. L;::_ Avg. Mai. No.of  Agein
T (Min)  (UT) Flux  Obs. No. Day  juge Lat. I,  Area  F1areS  Rotation  igentification
0522 10 0524 395 Nag 5615
0152 64 0202.7 2400 Tk 5615
Apr.

561  05.5 64° N4 3 3200 10 1 New
2317 14 2324.6 32 Nag 5625 105  357° S10 3.5 2000 16 1 New

*5627  13.5 319 N08 3 5000 31 1 New

5642  27.5  134° N12 2.5 4500 25 3 5615
0124.5 15 0130 512 Tk 5645  30.5 94~ sS08 3 4500 5 2 5618
0139 9 0140 115 5642
0201 70 0207.3 37 (o
0356 55 0359.7 365 | "8
0526 24 0532 115

.V L




FLARE DATA

SHORT-WAVE RADIO FADEOUTS

D Wide
Beg. ur. Spread No. of

Event Beg. End Max. No. of .
No. Date { (UT) (UT)  (UT)  Imp. Position Obs. Type Imp. (UT)  (Min) pngeq Type
1960
April

47 01

48 02

49 03 0542 0700 0546 2 Nil w36 4/2 *S 3 0520 60 5 4 C

50 05 0215 0530 0245 2 N12 wé3 4/2 *SL 3+ 0140 187 5 7 *C

51 05

52 05

53 05

54 07

55 10

56 10 2312 2416 2321 1 508 w03 4/4 Cc

57 11

58 13

58a 15

59 16

50 23

i1 24 2332 2430 2345 1 N15 E35 1,1 G 1+ 2328 43 - 1

62 27

63 28 * 0130 0145 0137 3 S05 E34 11 *SL 3+ 0120 100 5 6 *C

64 28

65 29 0107 0908 0210} 2+ Ni4 w2l 14/8 SL 2+ 0205 <
0400 ; 0355 175 5 5 C

v C+
8
66 29
67 30

st/ @3!.—



POLAR CAP ABSORPTION

GEOMAGNETIC STORMS

Onset Time Rise Start H No. of Max. E
. Int, r. Stati R vent
Date Hr, Time Dur. P o Date T Dur. Type Dt o ations 3-Hr, No.
uT) To Peak  (Hrs.) bs. eporting  Kp
Feb.
16 09-- 2.1d 4 m 9 6 26
19 1600 0.6d g m 4 5 28
29 16-- 190 G
Mar
10 18-- 60 G
Mar.
11 04-- 0.84 g m 7 6 35
15 12-- 1.5d g ms 8 7 36
17 18-- 12 G.VA
28 0600 1.2d g m 2 4 38
2y 0800 50h 73 21 B,G
31 0300 24 7 LK
31 09-- 2.5d g s 19 9 45

LE



1960-1962 (CONTINUED)

DYNAMIC SBECTRUM DATA
Type I
Event | o Cont. Type 111 Type Il Type IV
No. Time/Int. Time/Int. Time/Int.  Time/Int.  Obs.
47
48
49
50 1, 0243- Im_0137- *0152- * 0207- s
0416/1 0221/3 0207/3 0300/3
£0246/1
20247.5/1
II_0404-
S0527/2
51
52
53
54
55
56 G2321.5- * 2323- H,S
2329/2 2328/2
b2336.5/1
22338/1
G2359.5-
2400/2
57
58
58a
59
60
61 *2343- * 2343- w
2400/1 2545/1+
1_2400- HM
S2530/2
{with cont.)
62
63 GO117- *0120- * 0145- H,S
0119/1 0146/3 0230/1
64
65 GO0140- *0214- * 0200- s
0148/2 0225/2 0305/2
1 _0357- *0417- * 0350-
S0423/3 0425/2 >0645/3
66
67

sﬂ—s%



SPOT DATA
. Wilson CMP When Mt. Wilson
pe Gr.Day Lat H Seen Area No.
pe Spot Data Event 61
May
*‘ o /p,é 06.9 so8 21 30-12 14823
Spd 12.1 S08 (10) 7-15 14830
2 13.6 S08 (15) 7-19 831
pfl 06.9 N30 (10) 8-12 14832
vl 08.1 N29 (25) 2-14 1800 825
:e Spot Data Event 77
/j/)l 16.3 N15 (10) 15-22 14841
278 fﬂé 17.1 N16 (15) 10-20 836
LBp L 109  s12 32 13-25 1675 14840
B 20.6  S13 (15) 19-26 848




200 MC DATA

OTHER RADIO DATA

! Freq. Beg. Dur. Max. Peak Freq. Beg. Dur. Max. Peak
Range (mc) Type T (Min.) UT) Flux Obs. (me)  Type (UT) (Min)  (UT) Flux Obs,
9500 C 0523.2 7 0527 679 Tk
2000 C 0523 10 0524 95  Nag
1000 s 0523 3 0524.1 38 Nag
C+ 0124 60 (140) HIR 9500 C 01515 25 0200.8 9210 Tk
2000 C+ 0140 125 0206.1 1230  Nag
1000 C+ 0136 135 0302.8 18000  Nag
580- 1000 F 2319.5 11 2326.4 205  Nag
160 545 ¢ 2323 4.5 50  N(H)
167 ¢ 2323 9 2326.5 >100 NBS
33- 1000 2348 12 2351.7 17 Nag
21
150- 9500 C 0124.5 15 0130 573 Tk
35 3750 C 0116 40 0129.5 260 Nag
2000 C 0115 30 01297 285  Nag
1000 ¢ 0117 25 0139.2 265  Nag
545 ¢ 0135 5 170 N(H)
C+ 0346 140 220 HIR 9400 s 0140 4 0140.8 55
c 0203 65 0247 2B o
c+ 0357 53 0414.7 195 g
s 0527 24 0532 43
2000 ,c 0139 9 0140
c 0200 20 0207.1 75
E 0232 30 0248 185 { Nag
c+ 0356 50 0427.4 370
C 0525 23 0538.1 990
1000 (E 0139 82 0207.3 30000
{m 0348 75 0442.2 340 €
C 0525 23 0536 3350
545 {C+ 0358 65 250
c 0525 6 >a50 j N0
5.VIII-3R



10 CM EVENTS

PLAGE DATA

Beg. Dur, Max. Peak llgllcalge CMP g;::_ Ave. Avg No. of Age in M
e (UT) (Min.) T Flux  Obs. Yo, Gr.Day jpge Lat It 4o Flares Rotation ~ [Identification
1015 62 1039 2650 5642
1118 30 1124 140
May

1339 21.5 7 5653 07 8° s07 3 4000 14 2 5625
1408.5 90 1434.5 695 } Ot
1536.5 360 70
0710 60 >40 Nag 5657 13 269° S10 3 4000 7 3 5630
1250 50 87 *5654 07 8° N29 3 2000 38 1 New
1340 80 1426 250 ) Ot
1500 375 38
0519 101 0531.6 2065 Tk 5654

25660 16.5 242" NO9 3 5400 13 2 5633

b5663 20 196"  §16 3.5 7500 16 a 5635



POLAR CAP ABSORPTION GEOMAGNETIC STORMS
Onset Time Rise H No, of Max.
Date Hr. Time Dur. I:tb') Obs. gtatl: (I;T) Dur. Type Int.  Stations 3-Hr, S\éent
(uT) To Peak (Hrs.) ( a Reporting Kp ‘
Apr. Apr,
o1 1000 6 73 29 B,L,K,G,VA 02 2313 3d sc ms 15 7 48
05 0700 16h 55 25 B,L,K,G,VA
05 00-- 1d 4 m 7 6 53
07 1511 0.7d sc m 2 5 54
10 0127 1l.1a sc ms 6 7 55
11 21-- 1.5d g m 7 6 57
15 10-- 96 G
16 12-- 2d g m 5 6 59
23 21-- 2.2d g ms 10 7 60
27 2001 2.1d sc ms 16 7 62
28 0230 12h 30 20 B,L,X,G,VA
29 0500 27h 36 90 B,L,G,VA
30 0132 1.6d sc s 14 9 67

5’*‘222-?@ 0




FLARE DATA SHORT-WAVE RADIO FADEQUTS
Event Beg. End Max. No. of Beg.  Dur. :g:l:ad No. of
No. Date | (UT) Uun  (UT)  Imp. Position Obs. Type Imp. (UT)  (Min) oo . Ty
1960
May
68 04 = 1000 1200 1016 3 N13 w90 3/1 *S 3 1015 35 S 4 *C+
S
69 04
70 05
n 06 G 1+ 0305 38 - 1
72 06 * 1404 2020 1440 3+ S08 EO07 10/6 *SL 3 1427 151 5 8 9
== 8
4
73 06
74 08
5 08 * 0704 1021 0734 3 S11 E52 7/1 SL 2 0700 98 1 1 s
75a 09
76 11
ki 12 1342 1546 1400 1+ N30 w59 12/3 *SL 3 1348 154 5 2 s
I 1
78 13 * 0519 0733 0532 3 N30 w67 6/2 *S 3+ 0512 221 5 9 *
79 13
80 15 a 0529 0605 1 N15 E27 2/1 =S 3 0312 208 5 3
b 0532 0719 1+ S12 E66 1
81 16
82 17

JTZZ‘—Vé




1960-1962 (CONTINUED)

DYNAMIC SPECTRUM DATA
T
Event arﬁ)eczmt. Type III Type Il Type IV
No. Time/Int, Time/Int. Time/Int. Time/Int.  Obs,
68
69
70
71 £0259/1 *0312- S
b0303/1 0315/1
72 151430- *1438- H,M
1942/s 1445/3
* 1414-
>1610/3
C1429- gld44- w
2112/1+ 1445/2
3
74
5
15a
76
ki) 1 1458- g1348- * 1403- w,M
51556/vw 1348.5/1 1552/1
£1403-
1405/1-
b1407/1~
g1408-
1409/1
78 G0517- *0523- * 0530- s
0525/3 0528/3 >0609/1
79
80
81
82 Is 1737- g1749.5/m *1743- HM
1743/w g1752- 1810/3
1753.5/m * 1755- H
g1754.5/m 1829/2
21804~
1808/w *1744- * 1800- w
1746/1- 1852/1
*1800-
1809/1

/7 Y



TABLE Vil

SPOT DATA
ilson CMP ‘When Mt. Wilson
Gr, Day Lat. H Seen Area No.
‘/pl 25.1  N18 13 25-30 14856
(4 25.3 N13 19 19-31 849
June
4 01.8 N12 12 26- 3 14860
3£ 02.4  NO6 (15) 2-9 870
pot Data Event 85
a 04.7  N28 10) 29- 7 14866
L 05.2 N29 (20) 29-11 867
e Spot Data Event 85
|
spot Data Event 89
Spot Data Event 89
pd 147 s12 (15) 8-16 14880
Y 158 S12 15 10-21 888
oy 16,0  S12 (20 9-21 885
) 16.3 s15 15 10-18 889
ap
wd 11.7 Nil (10) 9-16 14883
EA 12.3 N12 (10) 6-15 876
#F”L 13.0 N15 (10) 5-15 877
pd 13.9 N16 (15) 9-18 14884
apd 14.3 N21 (20) 8-20 879
145  N18 15 4-19 896
Spot Data Event 96
d 207 N22 (12) 14-21 14897
) F/J,Z 21.4 N12 15 15-27 901




200 MC DATA OTHER RADIO DATA |
Ons
Freq. Beg. Dur, Max. Peak Freq. Beg. Dur. Max, Peak Date
Range (mc) Type uT (Min,) (uT) Flux Obs. (mc) Type [Lixy] (Min.) uT) Flux Obs.
9400  C+ 1013.4  139.2 1033 603 HHI
9100 [c 1015 63 N
s 1118 20 78
1500  (C+ 1011.4  107.6  1042.4 504} Lo
{ 1125.4 292
600 {EC 1012.5 4.5 225y
c 1116 118 23 ¢
536 {c», 1010 51 1046 127}
c 1115 20 1127 42 Pra
23 F 1018.6 164  1019.8 600  Aop
18 ¢ 1029 5 Re
May
04
90- R-E 1414 N 9400  C+ 1438.8 51,6 1500.4 273 HHI
<25 9100 S 1428 20 N
580- 1500 [c 1341 6 1344 143}
50 Cc+ 1408 213 1435.4 652
13- 808  C+ 1408.5 82 1431 166" Pra
19 600  EC+ {1407.9 14.5 338} ve
1422 128 405
545 C-E 1414 260 250 N
167 C» 1420 130 1553 >1000 NBS
23 F 1431.2 16.7  1444.6 500  Aop
18 ¢ 1431 9 Bo
06
2000 S 0700 70 > 20 Nag
1000 ¢ 0647 80 0759.8 15 Nag
600 ¢+ 0644 6 140
0650 20 380} Uel
536 C 0644 34 0657.5 106~ Pra
09
33- RF 1345 45 140 N 9400  Ce 1302.8 162 1352.6 365
16 1408.8 405} HHI
1425 450
9100  C+ 1340 60 334 N
1500 C+ 1345 114 1357 244
1403 249
1410 272} HHI
1426 244
808 C+ 1351 255 1410.5 150  Pra
600 C+ 1343.4 17 180
(\1400 74 213} Ue
545 C 1349 25 0 N
167 C+ 1330 135 1407.9 - NBS
c+ 0518 >110 1310 1310 TK 9500 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 |
600 C- 0518 18 360) UC |
0536 103 1080 |
545 C» 0521 105 600" N |
13 |
|
9400 C 0303 20 0314 50 NAG
|
|
150- c 1743 0.7 80 ) N(P) 600 C 1742 3 102 uC
25 RF 1745 15 40 } 545 C 1743 2 20  N(P)
60- 167  C+ 1739 31 1751 NBS
25 18 C+ {1743 8 } MC M
1757 63
31-
16
\
|
|
5.VIII-4R



10 CM EVENTS

PLAGE DATA
McM Mean Avg, M
Beg. Dur. Max. Peak Plage CMP _ A M No, of Age in e
Type (UT) (Min) uT Flux  Obs, No.g Gr. Day :-ﬁ?g Lat. In‘:.g' A::; Flares Rotation ldentification T
*C+ 0909 27 0925 >1350 N 5669 24.5 136° NI12 3 3600 27 4 5642
-
June

6 1416.2 54 1426.8 32 HHI a5678 02 24° N12 2.5 2500 23 2 5649, 5652 a

b5668 £
+Ce 0831 60 0848 3100 N 5680 045  351° N28 3 2000 34 2 3654 ,
6 2003 16 2005.5 9 Ot 5669

»
1 2218 7 2221.5 7
6 2241 16 2245 25} Ot 5680
4 2257 55 5
*C 0508.2 6 0508.9 605 Tk 5680

*5695 15.5 205" S13 3 7500 33 4 5663
* - - 0050 539 Tk 5693 12 252 N13 2.5 5000 16 3 5660
c 0251 5 02525 300} Nag 5694 14 225 N20 3 3500 8 1 New
s 0302 3 0304 11
C 0128.2 1.5 0128.8 449 Tk 5695

5706 21 133 N17 3 4000 14 5 5669

5.Vill-5L




POLAR CAP ABSORPTION

GEOMAGNECTIC STORMS

't Time Rise Start No., of Max,
Hr. Time Dur. Int, Date Hr. Stations 3-Hr. Event
;UM To Peak  (Hrs.) (db) Obs, t uT Dur. Type Int. Reporting Kp No.
1030 2h 8 27 B,L,K,G,VA
May
05 20-- 2.2d g ms 14 7 70
I
i
1800 34h 48 70 B,LK, G,VA
08 0422 1.5d sc ms 14 8 74
. 08-- 72 G
!
. 11 0434 1.2d sc ms 9 7 76
0730 8h 36 29 B,K,L,G,VA
16 1120 1.1d g ms 9 6 81

s:ZZZf—éf




FLARE DATA

SHORT-WAVE RADIO FADEOQOUTS

Event Beg. End Max, No. of Wide  No_ of
N pate | (UT) uT WD 1 Positi Beg.  Duf.  spread
No. ate mp. osition Obs. Type Imp. (UT) (Min) e Obs.
1960
May
83 18
84 23
85 26 0850 1050 0928 2+ N14 wl5 13/4 S 2 0914 46 5 6
86 26
87 27 a 1500 1555 1519 1 N13 E69 /4 SL 1+ 1415 30 5 6
b 1414 1517 1430 1 N16 w26 9/4
88 28
June
89 o1 * 0823 1340 0900 3+ N28 E46 19/8 *SL 3 0837 80 5 ]
90 01
91 01 2020 2150 1 N18 w90 4/4 S 2 2007 63 5 9
92 04
93 04
94 05 2217 2346 2224 1. N26 W24 2.2 G 1 2324 - - 1
95 10 0506 0737 0518 2 N31 w62 73 SL 1+ 0510 23 1 1
96 12 0436 0720 2 S14 ES53 4,2 *G 3+ 0453 169 1 2
97 14 0001 0045 0012 1 N17 w36 4/4 S 1+ 0007 36 5 5
98 15 0248 0349 0301 1 N18 w13 11 S 1 0250 35 4 3
984 15
99 20 0126 0205 2 S13 w59 1/1 S 1+ o128 28 5 6
100 23 0329 0344 0332 1- Ni2 w23 1/1

SZ -s <~ O




1960-1962 (CONTINUED)

DYNAMIC SPECTRUM DATA
Type 1
Event | . d Cont. Type IIf Type II Type IV
No. Time/Int, Time/Int. Time/Int.  Time/Int.  ObS-
83
84
85
86
87 a. Continuum in II1_1620- *1502- * 1517- HW
progress all day S2100/2 1506/1 1601/1
b. G1420- H
1427/3
i
88
89
90
91 G2003- *2007- HM
2006,'2 2016/2
* 2012-
2038/2
92
93
94 g2236.5/w *2258- H,W
2301/1
95 *0435- s
0438/1
96
97 G0005- *0018- WH
0011/2 0037/1-
98 C0248- G0248- *0300- s
0254/3 0254/3 0316,/2
98a
99 Go127- *0132- H,S
0129/3 0138/3
GO0130-
0134/2
G0135-
0138/2
100 b0326/1 *0335- s
G0331- 0339/1
0333/3

5@5'?



TABLE VIII

SPOT DATA
on CMP When Mt. Wilson
Gr. Day Lat. H Seen Area No.
25.8 N20 23 19- 1 14908
t Data Event 101
bt Data Event 101
t Data Event 101
t Data Event 101
t Data Event 101
£ 208 508 27 23- 5 14915
ot Data Event 101
ot Data Event 101
4 July
b £ 020 N7 30 25- 8 14916

5. V- g




200 MC DATA OTHER RADIO DATA
Freq. Beg. Dur. Max. Peak Freq. Beg. Dur, Max. Peak C
Range (mc) Type UT) (Min.) uT) Flux Obs. (me)  Type (UT) (Min.) um Flux Obs. L
C+ 0909 40 1100 N 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
33- 600 I 1507.5 14.8 80 uc
20
9400 C 1414 50.2 1421 47 HHI
1500 RF 1413 40 1422.6 13 HHI
600 f 1415.9 16.5 43 uc
53 C 1419 8.5 1419 60 PEA
23 f 1418.7 157 1421,3 1000 AOP
18 ¢ 1418 10 MceM
C+ 0838.5 75 3100 N 9400 (C+ 0830.4 194 0847.4  >850
0912 575 HHI
0942.8 338
9100 C+ 0834 63 >3400 N
1500 C+ 0822.4 300 0846.5 83
0852 766 HHI
0912 582
0945.6 288
600 C» 0834.2 52 935 uc
{0938 15.5 95} uc
545  C» 0835 45 1200 N
23 C+ 0841 23.8  0852.3 700 AOP
150- c 2005 2 350} N(P) 545 S 2036 5 100 N(P)
60 RF 2014 30 130, 167  C+ 2003.4 4.2 2004.3 } NBS
580- {2014 36 2019.4
180 18 C+ 2004 3
2008 2 McM
2017 1
2027 13
M 75-
25
9400 S 0507 5 0508.8 135 NAG
3750 C 0500 15 0509.7 300 NAG
2000 C 0508 9 0509.0 i85 NAG
1000 S 0508 12 0511.3 40 NAG
5 33- 9400 C 0005 8 0009,9 320 NAG
22 3750 C 0004.5 10 0009.9 365 NAG
1000 ¢ 0005 7 0010 25 NAG
167 ¢ 0006.5 5 0009.9 > 1000 NBS
18 C+ 0004 e} HA
0016 12
c 0251 4 110 NH) 9400 ¢ 0251 4 0252.4 400 NAG
2000 s 0251 4 0252.5 120 NAG
1000 ¢ 0251 3 0252.5 125 NAG
18 0252 2 HA
240- c o128 1 >220 N(H) 9400 F 0127.5 6 0128.4 1150 NAG
<100 3750 f 0127.5 8 0128.4 210 NAG
187 fe 0128 2 oxza.s} NBS
{c 0134.5 2 0135.9 NBS
18 0127 4 HA
f 0332 3 >300 N(H)
5.VHI-5R



10 CM EVENTS PLAGE DATA
Avg. i
Beg. Dur. Max. Peak Obs ’I:lll(:a?e CcMP r::“' Ave. V€ No. of o Mt, Wi
Type  (UT) (Min.) (UT) Flux ' No. Gr. Day "udg Lat. Int. Ares Flares Rotation Identification Type
2 1026 5 1026.9 .30 Ot *5713 255 73° N20 3 2500 46 New LA
6 1148 88 1208.5 425 5713 See S
4 1316 224 20
2 1701 15 1705 160 ot 5713 See |
4 17186 60 8
g 2037 40 2046 700 Ot 5713 See .
c 0430.8 8 0432.7 422 Tk 5713 See |
6 1358.8 14 1408 200 Ot 5713 See
3 0002 >28 - 13 5719 29.5 20° 508 3 5400 3 5679 £
2 0012 4 0012.8 30
hC 0419.3 1 0420 80 5713
c 0501 10 0511 539
2 2140 38 2154 140 5713 Se
4 2218 >120 30
ke 0141 15 0149 1214 Tk 5713 S
1 July
s 1043.5 35 1044.8 61 HHI 5724 02.5  340° N28 3 6500 23 5680 g

S.VIli-6L




POLAR CAP ABSORPTION GEOMAGNETIC STCRMS
o T";ll: 2:‘; ?}: o) :3:,') art  Br. Int :t(;ti%;s 3-Hr Event
: TS, Obs. Date Dur. Type nt. .
(UT} To Peak o r P Reporting Kp No.
.8 >1200 ~24 G,vA
May
23 14-- 1d 4 m 4 6 84
26 1000 72 G, VA
28 2019 1.3d sc ms 13 8 88
‘une
1 <1021 A 48 G,VA
June
04 0250 2.5d sc ms 14 92
4 <1200 ~ 20 VA
10-- 48 G

711 -5




FLARE DATA

SHORT-WAVE RADIO FADEOUTS

B D Wide
Event Beg. End Max. no. of eg. u.r. Spread No. of
No. Date | (UT) UT)  (UT)  Imp. Position Obs. Type Imp. (UT) (Min) o .
1960
June
101 25 1026 1046 1029 1« N19 E03 5/1 s 2 1027 33 1 1
102 25 * 1136 1530 1215 3 N21 EO06 8/3 SL 2 1203 67 1 2
103 25
104 25
105 25 1659 1740 1707 1 N18 wol 3/3 s 1+ 1705 25 5 7
106 25 2039 2140 2046 2 N18 W04 4/4 s 2- 2040 30 5 10
107 26 * 0428 0525 0436 3 N20 Wo8 2/2 s 1+ 0432 56 5 5
108 26 1349 1445 1402 2+ N19 w13 5/3 s 2- 1402 38 5 9
109 26 * 2358 2600 2415 3 S08 E34 2/2 E 2- 0003 67 1 1
27
110 27
11 27 0418 0615 0430 1+ N20 W19 3/3 SL 1+ 0417 ¥ 5 5
112 27 * 2140 2345 2156 3 N22 W27 6/6 SL 2+ 2140 138 4 5
112a 27
13 29 0125 0247 0148 1 N20 W50 2/2 s 2 0138 8 5 3
114 29 1042 1102 1045 1 N29 E39 53

77

-6
>




1960-1962 (CONTINUED)

DYNAMIC SPECTRUM DATA

Event
No,

Type 1
and Cont.
Time/Int.

Type I
Time/ Int,

Type 11
Time/ Int.

Type IV
Time/Int,

Obs,

101

102

103

104

105

106

108

109

110

111

112

112a

113

114

g1202-
1205/w

ls 1254-
1452/w

1 1724-
S 1840/2

I 2048-
5 2240/m

Is in progress
all day

1_0529-
5 0608/1

[s 2149-
2440/vw

IS {weak} in
progress all day

pets
s

g1029.6, m

g1135.7-
1136/m

gl153/m

gi157-
1201/w

G1700-
1713/3

G2030-
2033/3

G2035-
2046/2

g1356-
1356.3/w

£1358,9-
1359.7/s

g1359.7-
1401.8/5

III_1401-

51408/w

all day
§2345/3
g2252

2353/3

g0420-
0421/2
£0443 -
0443.5/2
G0150-
0452/3
G0500-
0503/3
£0508-
0509/2

22144-
2145/m
€2153/w

0122.5/3
g0135-
0137/1
G0138-
0139.5/2
g0142-
0143/1

gl045/w

in progress

*1030-
1036/s

*2048-
2105/3

*0004-
0009/3

*0422-
0443/3
*0453-

0454.5/1

*0503-
0505/2

*2157-
2212/3

*0149.5-
0158/2

*1047.9-

1048.5/w

* 1026-
1040/ w

* 1153-
1500/s

*1717-
1923/2

-

2045-
2153/3

* 1401-
1405/w

* 0013-

0049/3

* 0425-
0539/1

"

2150-
2255/3

* 0140-
0230/3

HM,W

HM,S

HMW

52&2‘{& @

~
el .



TABLE VINI

pot Data Event 126

SPOT DATA
Wilson CMP ‘When Mt, Wilson
e Gr. Day Lat. H Seen Area No.

Bl 03.7 NO8 26 27-9 1900 14921
/al 06.2  NO2 @) 30- 2 14925
3L 167 N2l (20) 10-23 1400 14939
pd 23.8 NO8 (15) 18-26 14953
& 30.4 NO7 16 24- 5 14967
Aug.
p L 12.4 N20 20 14980
£ 136 N20  (20) 1100 981
pot Data Event 126
bpot Data Event 126
'pot Data Event 126
g 5L 081 s23 (5) 7-11 14982




200 MC DATA

OTHER RADIO DATA
Freq. Beg. Dur. Max. Peak Obs, Freq. Beg. Dur, Max, Peak g
Range (mc) Type (uT) (Min,) uT Flux (mc) Type {uT) (Min.) {uT) Flux Obs.
f 1028.3 4.4 1030.3 490 AOP 9400 s 1025.5 13.4 1027.4 433 HHI
9100 s 1026 5 344 N
1500 s 1025.8 10.5 1027.1 322 HHI
808 ¢ 1025.5 8.5 1027 92 PRA
600 ¢ 1026.3 5.8 91 uc
580- 9400  C+ 1149 204 1208 435 HHI
<100 9100  C+ 1159 30 303 N
1500 (c 1137 2.5 1138.2 29] HHI
{m 1148.5 241 1207 745
800  C+ 1152 188 1213.5 170 PRA
600 (c 1136 3.5 190
{c. 1152.5 58 900 uc
1251 169 450
545  C+ 1153 115 >200 N
167 (¢ 1135.9 0.9 NBS
{m 1156 209 1237.6  >1000
23 ¢ 1216 2.6 1217.4 800 AOP
18 1219 4 McM
J
C+ 1200 130 3000 N 2
> 580- RF 1700 100 80 N 1500 s 1700 18 1705 300 HHI
320 600  C+ 1700.3 88 703 uc
545  C+ 1703 100 550 N
167  C+ 1700 37 1709.3  >1000 NBS
18 1659  >400 McM
150- c+ 20455 75 >850  N(P) 545  C- 2040 45 >300 N(P)
<25 167 C+ 2045 1 2047 >1000
580~ 2056 51 2110.8 >1000 } NBS
toa 2146 29 2150 >100
c 0432 5 >250 N(H) 9400 ¢ 0430 12 04321 525 NAG
3750 ¢ 0428 10 0432.2 225 NAG
2000 ¢ 0428 10 0432.2 92 NAG
1000 ¢ 0428 10 0436.5 360 NAG
600 C 0428 13 1021 uc
545 ¢ 0432 7 >1200 N(H)
[¢ 1359 13 800 N 9100 ¢ 1359 13 1140 N
600 C 1358.4 12.8 730 uc
545 C 1359 12 400 N
234 F 1358.8 12,2 1359 1800 Aop
167  C+ 1350 16 1400 >1ooo} NBS
1406 5 1407 > 100
23 F 1358.9 6.8 1359 800 Aop
18 C 1358 3 Bo
280- c 0002 50 >240  N(H) 9400 ¢ 0005 40 0012.4 50 NAG
<100 c <0008 46 0013 1130 TK 3750 ¢ 0005 50 0012,5 50 NAG
1000 0005 44 0008 44 NAG
187 Cs (0005 10 0013.8 >1000 Y NBS
0015 40 0019.5 >1000 J
C+ 0421.5 115 0502 200  OSL 9500 {c 0419.4 6 0420,5 1432 TX
c 0500.3 2 0501 1542
1000 (¢ 0408.5 1 0408.8 50
{s >3 0421.2 1450} NAG
F 0437 40 0437.5 90,
600 C 0445.4 32,7 206 uc
545 C+ 0423 60 1200 N(H)
> 580- C+ 2144 5 250 N(H) 9400 8 >45 2153.9 105 NAG
18 1000 F >50 2209.6 2000 NAG
33- 545  C+ 2144 83 600 NH)
15 167  C+ 2146 74 2155.5 NBS
18 2142 218 2147 HA
2
c+ 1038 2 0138.9 1500 | TK 9500 C 0141.5 12 0157.9 1730 TK 2
0140 17 0153.6 820 9400 F 01365 21 0147.4 1450 NAG
3750 F 0135 21 0147.7 840 NAG
2000 F 0137 17 0142.3 240 NAG
1000 F 0136.5 15 0141.8 130 NAG
545  C+ 0138 17 >250 N(H)
9400 s 1043.6 8.8 1044.9 265 HHI
1500 s 1043.8 3.2 1044.9 176 HHI

5.ViJL-6R



10 CM EVENTS

PLAGE DATA

McM Mean Avg.
Beg. Dur. Max Peak i
" . Plage CMP Long- Avg. Max. No. of Age in o

Type  (UT) {Min) on Flux Obs. No. Gr. Day itude Lat, Int. Area Flares  Rotation Identification
5726 03.5 327° NO8 3.5 5500 24 2 5688
5732 06 294° NO4 2 1400 1 1 New

6 1817.5 15 1819 150 ot 5749 17 149° N20 3 5500 21 1 New

f 0328 14 0329 17 Nag 5765 24,5 49- N10 2.5 2800 18 2 §733
*5775 30.5 330°  N10 3.5 7500 32 3 5726

Aug.

*5794 13 152° N20 3.5 12000 60 2 5749

6 1619 6 1622.5 42 5794

1 1626.4 1 1626.8 6 Ot

1 1633.5 2 1634.5 6

*C 0235.6 18 0252 562 Tk 5794

3 1916 144 - 9 5794

*2 1923.5 37 1928 1100 Ot
5788 08 218" s18 2.5 3000 2 6 5741

*C 0514 19 0518.4 1410 5794

- 0533 85 _gg Nag

S YI-7L




POLAR CAP ABSORPTION GEOMAGNECTIC STORMS
1set Time Rise Start No, of Max, Event
ite  Hr, Time Dur, Int. Date Hr, Stations 3-Hr. No
(UT) To Peak  (Hrs.) (db) Obs, t [Lehy] Dur. Type Int. Reporting Kp .
ne
17-- >48 G,D
June
25 12-- 1d g m 4 5 104
27 1046 2.4d sc ms 14 7 110
23-- >24 G
19-- 36 G




-\DIO FADEOUTS

FLARE DATA SHORT-WAV
Event Beg. End Max. s No. of Beg. r ‘S’“:lsad No. of
No. Date T T T Imp. Position Obs. Type Imp. (UT) “lin.) I:dex Obs.
115 29
July
116 03
17 03
118 08 2328 2410 2334 2+ NO7 w33 2/2
119 14
120 19
121 19 1817 1833 1821 1 N18 w42 5/4 S 1+ 1815 25 5 7
122 26 0320 0502 0333 1 NO9 w3l 1/1 SL 1+ 0325 27 5 2
12 29
Aug.
124 03 1616 1629 1622 1- NO6 W55 2/1 SL  1- 1632 38 - 1
125 04 G 1+ 1600 52 - 1
126 05 1123 1131 1 N18 E88 1 *S 3+ 1043 21 1 1
127 06 1618 1650 1625 1+ N20 E78 5/3 S 2 1620 20 5 ]
128 08
129 11
130 11 0233 0356 02556 2 N21 E35 4/3 SL 2 0225 90 5 4
131 11 1916 2055 1929 2+ N22 E26 3/3 s 2 1925 65 5 10
132 11 2254 2309 2259 1- S$24 W58 3/3
133 12
134 14 0511 0655 0525 2+ N22 w06 875 *S 3 0515 45 5 6

s/ /é




1960-1962 (CONTINUED)

DYNAMIC SPECTRUM DATA
Type I
Event |an4 cont. Type 1I Type II v
No. Time, Int Time, Int. Time. Int. Time, Int. (
115
116
117
118 £2335/m *2337- ¥
£2339- 2348/2
2340/ w
119
120
121 gl818/m *1821- );
1828/3
* 1818-
1825
122 III_0300- *(0332.5- <
S0429/1 0340/3
20317~ *0351-
0319/2 0404/1
£0321/3
g0345,3
g0348,/3
123
124 G1616- *1624- !
1618,3 1633,/2
125 G1606- *1623- !
161273 1632/1-
126
127 I _1613- *1627- ]
$1636. m 1636/2
G1619- * 1619-
1625/3 16501
G1637-
16382
128
129
130 C0248- G0248- *0257.5- * 0307- §
0257.3 0257/3 0314/3 0615/1
131 I (weak) in G1926- *1929-
progress all day 1930,3 1938/3+
* 1926-
201972
*1951
2010/1-
132 G2255.5- * 2248-
22592 23082
' 133
134
e ———

/
(7)

-7f



TABLE VIII

sl

SPOT DATA
ilson CMP When Mt. Wilson
Gr. Day Lat, H Seen Area No.

ol qq0 N6 (20 9-22 1225 14985
y£  16.3 308 (15) 9-21 14984
> £ 17.0 506 (20) 11-22 988
pot Data Event 126

b £ 22,0 N27 (15) 20-27 14998
H 26.2 NO9 (5) 25-28 15005
y £ 31.4 N19 19 27- 6 15008
L ¢ 29,3 517 19 28- 3 15010
ot Data Event 146

£ 26.6 NO5 (12) 20-28 14999
> 4 26,6 NO6 12) 20- 1 15001
ré 27.9 N17 11 28- 2 009

Sept.

Y 09.3 N18 (15) 2-15 15015
pot Data Event 148

A 10.8 NOS (10) 4-13 15017
ool 15,2 N15 (15) 8-20 15024

—




200 MC DATA OTHER RADIO DATA
Freq. Beg. Dur. Max. Peak Freq. Beg. Dur. Max. Peak
bs. Range (mc) Type (un (Min)  (UT) Flux Obs. (me)  Type  (UT) (Min.)  (UT) Flux Obs.
|
|
w.M 140- 545 s 2336 0.2 220 N(H)
25
M 290- f 1818 4 1821.5 >200 OsL 600 C 1817.2 12.7 230 uc
. 40 545 C 1817 2.5 >200 N(P)
3900-
2100
c 0330.3 10 0333 230 TK 2000 f 0322 20 0333 24 NAG
1000 f 0323 18 0332.8 28 NAG
W 90- c 1617 1 160 N 167 ¢ 1616.3 2.2 1617 NBS
22 18 1615 25 McM
hH 39- s 1607 0.4 220 N
22 c 1609 2 360
9400 s 1033.8 25.4 1053 13 HHI
1500 ¢ 1030 15,5 1032.8 12 HHI
|
MW 90- F 1619 5 > 850 N 900 s 1620 4 270 N
28 1500 ¢ 1618.8 7 1622.3 17 HHI
39- 167 ¢ 1618.9 7 1622.6 NBS
18 18 C 1619 10 Bo
\
c 0249.5 4.5 0251.2 >1600 HIR 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
1000 F 0223 35 0253.3 175 NAG
w\ 545 s 0250 7 25 N(H)
| 425- c 1926 12 > 950 N(P) 45 C 1926 17 150 N(P)
; 18 167 (c 1926 1 1926 NBS
580- C+ 1929 16 1932.9
150 18 C+ 1925 55 McM
39-
e § 22
250~ 18 C 2255 ki HA
150
. c 0517 15 >2000 Hir 9400  fC 0515 20 0518.3 1540 NAG
% 0535 85 -30
2000 (C 0515 20 0518.2 775 NAG
{ 0535 135 -35
1000 ¢C 0515 24 0518.2 630] NAG
{ 0539 125 -23
600 (C+ 05186 24 300 ) uc
> 0540 335
G 545 c 0516 15 200 N

5.VIIl-7R



10 CM EVENTS

PLAGE DATA
McM M Avg.
Beg. Dur. Max. Peak e CMP oan Avg No. of Age in o Mt W
Plag Long- 1, Max. Identification T
Type (UT) (Min.) Ut Flux  Obs. No. Gr.Day  jiide . Int, Area Flares Rotation ype
Aug
*2 1307 16 1310.7 680 5799 17 99° N17 3.5 6500 28 1 New » AL
4 1323 90 22
S
.[4[4
5800 17 99° 8§05 3.5 4200 2 1 New @,
2 1235 8 1238 74 ot 5794 See S
6 1246 8 1248 38
3 <1544 >85 - 10 5806 22 33°  N26 3 1200 3 1 New as,
3 1556 ] 1558.5 6 Ot
2 1604.5 16 1607 19
5814 26 340° N1l 2 2200 1 1 Part of 5775 da
*5822 31,5 267° N17 3 4000 36 6 5782 *cilé
5825 29 300° S18 3 2000 19 1 New 4,3
[ 0242 2 0242.4 240 Tk 5825 See !
s 0535 70 0612.5 20 Nag 5816 27 326° NO8 3 3500 10 4 and 1 Part of 5775 AL
and partly new &
oL/
Sept. :
*C. 0059 50 0105 5800 Tk 5837 10 142°  N24 3 10000 21 3 5794 « 4
C» 0010 25 0028 280 Nag 5816 S
1 1924 2.5 1926 7 Ot 5840 10.5 135°  NO7 3 3500 3 1 New
2 1815.5 H 1816.5 13 ot 5848 15.5 69 N16 3 7500 7 4 5802

5.vill-8




POLAR CAP ABSORPTION GEOMAGNETIC STORMS
Onset Time Rise Start H No. of Max. Event
Date  Hr. Time Dur, Int, Obs. t Date (Ur’i‘) Dur, Type Int. Stations 3-Hr. No.
uT) To Peak  (Hrs.)  (db) Reporting  Kp
29 1939 1.6d sc ms 11 7 115
July
03 15-- 1.3d [3 m 2 4 116
14 1702 2.7d sc ms 17 8 119
19 04-- 0.9d g m 6 6 120
i
|
} 29 0052 3d 4 m 8 6 123
|
! Aug.
08 23-- 0.6d g m 2 5 128
11 01-- 1.5d g m 3 5 129
Aug.
12 00-- 120 G,VA

$Z7®7f




FLARE DATA SHORT-WAVE F 2 FADEOUTS
; Wide
Event Beg. Eud Max. ) No. of Beg. ¢. Spread No. of
No. Date | (UT) T UT  Imp. Position Obs. Type Imp. (UTO  «in.) Index Obs.
1960
At
135 14 1306 1414 1310 2 N20 E36 62 S 3- 1307 53 5 10
136 14
137 15
|
134 16 ‘
i 17 )
140 19 1233 1320 1248 1 N16 w85 52 S 2+ 1237 38 5 10 ‘
i
I
i
141 19 1
142 21 A1546 1630 1558 1. N27 w02 5/2 *S 3+ 1538 172 5 7 ‘
'
1422 26
143 26 1354 1442 1359 1- NO7 E17 6/2 S 2 1427 35 5 8
144 29
145 31 ;
Sept.
146 0l 2038 2100 2042 1 S18 w49 4.3 S 1- 2042 15 5 4
147 02 0243 0321 0248 1~ $17 W57 32 s 2- 0240 43 5 5 “
i
|
|
148 02 0538 0655 0550 1 N18 w8o 54 SL 2 0540 66 1 1 i
\
149 02 !
150 03 0037 0154 0108 2v N18 EB88 2.2 *SL 3+ 0045 126 5 6 “
!
H
i
i
4
151 03 !
1
152 03- 2348 0048 2356 1- N1i7 w90 473 *SL 3 0003 97 5 5
04 0017
153 04
154 05 1924 2100 1940 1 N04 E66 33
155 07
156 08 1816 1824 1819 1- N18 E90 1,1

SHV-3- @




1960-1962 (CONTINUED)

DYNAMIC SPECTRUM DATA
Type 1
Event |and Cont, Type III Type 11 Type IV
No. Time, Int, Time /Int. Time, Int. Time/ Int. Obs.
|
|
I 135 | I (weak) in b1333.4, m H,M
progress all day
R 136
-
137
138
139
-
140 gl235- *1239- M
1236.8/w 1247/m
g1248-
1248.9/m
|
i
141
142 ls 1550~ M,H
1615/vw
*1555-
1625/1
1424
‘ 143 1 (weak) in b1356.3,'w *1404- HM
progress all day 1412/2
|
144
145
146 IS 2204- 111G2100- *2042- HM
2340, 1 21023 2046,'3
IIIs 2120-
2240
C2140- w
24401~
147 I_ and cont, in 1I1_0033- *0244- s
S progress all 50333/1 0249/2
‘ day {weak)
|
148 I_and cont. in 0545~ s
d progress 05593
149
150 G0103- 0038- H
01053 > 0054
GO047- 0102- w
00481 0124/1
»
151
152 0021- H
0029,/1
0006-
- 0028,'2
153
154 ¢1950- *1942- HwW
1951/1- 1953.3
g1952-
19531
155
156 G1815.5- *1820- HM
1817 3 1826, 3

stylY -« R



TABLE VIII

b 3,0 313 N2z
/

SPOT DATA
. Wilson CMP When Mt. Wilson
Ipe Gr.Day  Lat. H Seen Area No,
1960
Sept.
VAL s sm o s 15043
’e Spot Data Event 157
;d £ 24.6 S19 (20) 18-29 15047
4 25.8 s12 (10) 19-25 051
Afl 26.7 s11 16 26- 2 060
e Spot Data Event 157
Oct.
AL 08.4 517 (12) 2-13 15067
’zz/D & 08.4 S16 18 2-14 068
e Spot Data Event 167
Aa 10.3 N10 (10) 4-12 15072
[ B F L 1.2 N12 19 4-17 074
Y « 4 21.8 s21 2) 20-20 15096
e Spot Data Event 170
€ Spot Data Event 170
e Spot Data Event 170
e Spot Data Event 170
>4 21.1 N20 25 14-27 1225 15090
(20 24-4 15099

sv777




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.
! 9100  § 1307.5 8 1500 N
| 808 s 1308 2 1309 69 PRA
600 ¢ 1309 1.5 215 uc
545 ¢ 1309 1 100 N
]
f 1235.5 13.5 1240 >300  Osl. 9100 ¢ 1235 5 310 N
‘ 1500 E 1234.8 17 1238.4 59 HHI
808 ¢ 1235 5 1238 41 PRA
600 ¢ 1236 3 35 ucL
545 ¢ 1238 1 40 N
23 ¢ 1236.3 1.3 1237.3 150 Aop
F:
E 1529 N(P) 167 E 1529 156 1634 NBS
18 1557 553 Bo
39-
18
2
; lgg- 167 s 1356.4 0.9 1356.4 > 100 NBS
23 1359.4 5.5 1400.5 350 Aop
420- C 20395 2.4 >1400  Hir 1420 ¢ 2044.5 2.5 2046 65 SYD
10 545 s 2042 2 60 N(P)
167 E 2041 NBS
| 18 E 2030 227 HA
39-
22
c 0244 1.5 0244.8 1100 Tk 9500 C 0242.7 2 0244.4 502 TK
3750 ¢ 0240 9 0242.3 60 NAG
2000 ¢ 0241 4 0242.3 35 NAG
1420 ¢ 0240 7.5 0244 129 SYD
3750 s 0535 70 0612.5 20 NAG
1420 ¢ 0536 6 0538 68 SYD
1000 f 0536 4 0538 17 NAG
580- C 0103.3 29 0107.5 5300 Tk 9500 C 0103.7 33 0108 7400 TK
320 9400 C 0039 75 0108 14700 NAG
39- 3750 C 0039 85 0104.6 12000 NAG
22 2000 C 0035 20 0105.2 7100 NAG
1000 C 0035 90 0105.6 3770 NAG
545 C+ 0103.5 17 >180 N(H)
200 C+ 0103 33 >1000 HIR
167 C+ 0102 13 0103  >1000 NBS
{
125- c 0008 15 >350 Lo 9400 C+ 0010 25 0028 220 NAG
50 c 0012 18 300 2000 C+ 0010 23 0028.5 110 NAG
580- 545  C+ 0006.5 13.5 60 N(H)
180 167  C+ {0009 6 0009 > 1000 NBS
0015 15 0020 > 100
100- 167 C 1932 10 1939.5 NBS
22 18 1952 5 McM
13(5)- e 1816 1.5 200 N(P) 167 ¢ 1815.5 1.7 1816.1 NBS



10 CM EVENTS PLAGE DATA .
B D M Peak McM Mean Avg. N :
eg. ur, ax. Plage CMP Long- Avg. Max. 0. 0 Age in PP M
Fype (UT} (Mtn) (uT) Flux Obs. No. Gr, Day jtude Lat. Int.  area Flares Rotation Identification T
1960
Sept. g
6 1703 6 1705 19 ot 5858 21,5 350" S18 3.5 5600 29 2 5828 .
S
bGB 1702 97 1756 20007 5858
4 1839 160 18
*5863 25,5  297° S15 3 8000 33 2 5825, 5830 ,
A
K-
kC 0532 28 0545 1120 Tk 5858 :
Oct.
*C 0708 20 0719.2 510 Nag 5880  07.5  139° S12 3 5000 26 5839 ‘
s 0716.5 21 0719 410 N
*C 0524.6 10 0528.2 960 Tk 5880 ’
3 1722 85 - 8}0' 5884  10.5 99° N15 3 4500 19 1 New
6 1745.5 7 1748 83
3 1910 80 - 5 Ot 5000 21 321°  S14 3.5 5500 4 3 Parts of
5861, 5863
¢ 0147 3 0149.1 18 Nag 5884
s 1108.6 9.4 1113 50 HHI 5884
5884
5884
5901 215 314°  N21 3.5 6500 29 3 5862
9 2056 4.7 9 5909 3l 189° N2
6 2100.7 37 2122.5 325 ) Ot ¢ 3 3000 18 ! New
4 2137.7 20 15




POLAR CAP ABSORPTION GEOMAGNECTIC STORMS
Dnset Time Rise Start No. of Max.
Date Hr. Time Dur, Int. Date Hr, Stations 3-Hr. Event
(uT) To Peak (Hrs.) (db) Obs, {UT) Dur. Type Int, Reporting Kp No.
aug Aug.
15 <1130 24 G,VA 14 1510 0.6c sc m 2 4 136
16 1409 2d sc ms 18 8 138
19 1616 2.5d sc m 10 6 141
\ug
4] 10-- 120 G
29 0022 1.9d sc ms 16 7 144
Sept.
02 1159 0.9d g ms 8 7 148
iept
8 0500 31 89 22 B,LG,VA
04 0230 2.4d sc ms 16 8 153
07 1100 1.4d g m 2 6 155

a’-,_u_"/?_@i €




FLARE DATA SHORT-WAVE RADI FADEOUTS
Wide

Event Beg. End Max. No. of Beg. T+ Spread NO. of
No. Date | (UT) ®T)  (UTY  Imp. Position Obs. Type Imp. (UT) M rdex

1960

Sept.
157 14 1721 1814 1732 1- S17 E90 3,3 *SL 3 1620 130 ] 7
158 16 1706 1855 1724 1 522 E67 3/2 *S 3 1709 1015 9
159 23
160 25
161 26 0525 0616 0537 1+ $22 W64 4/3 *SL 3+ 0520 121 1 1
162 26
163 26
164 29

Oct.
165 04
166 05-

06
167 10 0713 0836 0722 1+ 517 w23 5/3
168 11 0517 0755 0535 2 $17 w36 8/5 *S 3 0525 63 5 4
169 11
170 12 1742 1859 1750 1 N11 w24 3/3 s 2- 1744 26 5 6
1 13 1901 2030 1923 2 S16 E83 5/4 s 1- 1911 21 5 4
172 14 0148 0207 0156  1i- NO9 w42 2/2
173 15
174 15 1109 1138 1117 2 N15 W66 2,2 *3 3 1100 145 5 4
175 15 G 3 1715 205 5 4
176 17 *G 3 1428 126 5 4
177 21
178 23 2114 2215 2130 1+ N22 E90 3,3 sL 2 2100 60 5 2

'9&




200 MC DATA

OTHER RADIO DATA

Freq. Beg. Dur. Max, Peak Freq. Beg. Dur, Max, Peak
Range (mc) Type um (Min))  (UT) Flux Obs. {mc)  Type (UT} (Min,)  (UT) Flux Obs,
200- 9100 s 1704.5 2 165 N
<25
9100 C+ 1709.5 13 740 N
175- 88 >9800 N 545  C+ 1710 74 >250 N(P)
25 c 1o s ® 167 (C- 1709 89 1803 >1000 NBS
<3500- C+ 1838 47 >100
<25 18 1718 8 McM
1744 51
c 0535.3 2.8 0535.7 600 Tk 9500 C 0536.5 27 0539 3000 TK
1420 C 0529 38 >139 SYD
545 (c 0531.5 10 20 N(H)
c 0605 25 40
:
c 0705 1.5 800} N 9500 C o718 6 0718.8 937 TK
R 0717 2000 C 0708 20 0719.3 270 NAG
1420 ¢ 0704 21 0718 (30) SYD
C 0527.2 21.7 0527.8 560 Tk 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 05247 310 NAG
545  C+ 0521 38 180 N(H)
(
]
280- c 1748 4 > 600 } N(E) 545 ¢ 1746 3 40 N(P)
40 R 1757 108 (c 1751.5 2 1753  >1000 NBS
400- [c 1756.8 4.2 1758.9  >1000
150
180- 108 ¢ 1905,1 2 1906.2  >100 NBS
50
41-
‘ 25
|
|
c 0147.2 1.2 0147.8 660 Tk
c 11145 0.8 >60 N 9400 s 1110.2 10 1113 285 HHI
1500 s 1112.2 7 1113.6 155 HHI
127 ¢ 1116 6 1116 >78 TOR
|
1 108 (s 1452.6 2 14544  >30 NBS
s 1456.8 0.8 1457
41-
25
41- 1420 ¢ 2100 30 2122 (34) SYD
gg 108 ¢ 2107.0 16 2110 < 30 NBS
25
41-
30

@



10 CM EVENTS PLAGE DATA
McM Mea Avg. )
Beg. Dur. Max. Peak Plage  CMP Lon;— Avg. Max. No.of Agein Mt wil
Type (UT) (Min} (uT) Flux Obs, No. Gr. Day itude Lat. Int. Area Flares Rotation Identification Type |
+ Day —
1960
Oct
‘ *C+ 1026 >235 1045 >800 HHI 5909 See Sp
Nov, ;
3 1628 > 280 1900 28 ot 5921 07.5 90° N14 3 6500 10 2 5884 J/Sﬂ
2 1835 25 1838 28 £ 34
« f
*C+ 1009.6 >100 1022 *5925 12 300 N24 3.5 9000 98 3 5894 Z‘JW
1121 HHI i
1136
c 1015 12 1021.7 360
[o 1119 33 600
*C+ 0315 115 0345 3450 Nag
5925 See sy
!
|
. *GB 1320 340 1345.5 5500 Ot 5925 See S)
|
¢ 2355 45 0003.3 45 Nag 5925 See 5y
“CF 0258 140 0354.6 4300 Nag 5925 See d

i S.yli-1oL



POLAR CAP ABSORPTION

GEOMAGNECTIC STORMS

nset Time Rise

Start

No. of Max, Event
i Date Hr Stations 3-Hr. No.
Jate  Hr. Time Dur. . S .
T To Peak  (Hrs.) Obs U] Dur. Type Int, Reporting Kp
1960
Sept.
. 23 20-- 1d g m 3 5 159
H 1328 2d F.G
26 1927 0.7d sc m 1 5 163
29 21-- 3d g ms 11 6 164
Oct :
‘ 04 1400 0.7d g ms 10 7 165
05 19-- g s 12 9 166
‘ 06 0239 4.4d sc
1Ct
1 0000 ~12 48 G
05--
15 10-- 0.6d g m 2 4 173




FLARE DATA

SHORT-WAVE

DIO FADEOUTS

Event Beg. End
No. Date (CT) um
1960 |
Oct.
179 24
180 29 = 1026 1252
181 29
Nov.
182 03
183 06 * 1752 2030
184 10 » 1008 1635
183 10
186 11
187 11 0305 0428
188
189 12 * 1315 1922
190 12
191 12
192 14 0000 0100
93 | o o246 0520
194 14

Max. No. of Beg. aur, Wide. d No. of
(UT) Imp. Position Obs, Type Imp. (UT) {Min.) ?:;ee: Obs.
1030 3 N22 E27 4:2 *G 3 1029 80 5 2
1841 3 N13 EQ7 1/1 G 1 1708 67 5 4
1023 3 N28 E28 13:3 5 2 1022 90 4 3
*S 3+ 0311 185 5 5
0340 2 N28 E12 2,1
1330 3- N27 w04 8.4 *S 3+ 1326 154 5 9
0016 2 N28 W18 32 SL 2- 0010 53 5 4
0304 2. N27 w20 2,1 *SL. 3 0300 120 ] 5

5’% -/l




1960-1962 (CONTINUED)

DYNAMIC SPECTRUM DATA

-1R

Type 1
Event a:; Cont. Type 111 Type II Type IV
No. Time, Int. Time, Int. Time/Int.  Time/Int.  Obs
157 G1758- H
1802/2
158 I 1717- g1716.7- *1714- H,M,
S 1722/m 1718/w 1728/3
* 1717-
1911/3
159
160
161 £0526/1 *0543- *<0554- S
G0337- 0604/2 >0611/1
0541/3
162
163
164
165
166
167
168 | 1 (weak) in b0516/1 *0530- * 0532- s
progress all day g0519- 0547/3 > 0613/2
I_0532- 0523/1
S 0613/2 G0524
05303
G0555-
0601/1
169
170 | 1 1750- G1745- *1750- H,M
S 2130/w 1749/2 1802/3
* 1753-
1759/3
171 | 1_1904- *1905- H,M
S 1016/w 1907/2
III_1905- *1920- w
S1914/1- 1932/1
*1936-
1946/1-
*1952-
1954/1-
172 G0147.5- *0154- S
0149.5/1 0200/1
b0152/1
b0153/1
173
174
175 g1720- M
1721.9/m
176 g1453.8- M
1454.6/m
g1456.2-
1456.9/w
1I1_1419- w
51600/1+
177
178 | 1 (weak) in G2053- *2116- W.H
progress all day 2056,2 2122/1+
2101, 1- 2147-
G2104- 2149/1
2106,1 * 2120-
g2110/1« 2200/1-
G2115-
2116/1+
S,



TABLE VI

SPOT DATA
son CMP When Mt, Wilson
Gr.Day Lat. H Seen Area No.
1960
Oct.
t Data Event 178
Nov.
L£ 06,1 NO8 (10} 1-11 15109
o 06,6 N1l (12) 31- 9 107
b 08.0 N16 (15) 1-13 110
< 12,0 N25 31 8-18 1775 15114

ot Data Event 18

ot Data Event 184

ot Data Event 184

ot Data Event 184

4

ST%’/OL




1960-1962 (CONTINUED)

DYNAMIC SPECTRUM DATA
Type 1 T
Event ype III Type 1I Type IV
d Cont. H ;] ;
No. ;’i‘me/;'. Time/Int, Time/Int.  Time/Int, Obs,
179
180
181
182
183 *1840- H
1841/2
1843-
1850/2
184
185
186
187 I 0305- I 0318- *0349- * 0330- S
s 03302 S0339,'1 0357/2 >0709/3
£0357-
0358/3
188
189 IS 1700- *<1345- HM
2335,3 >1800,3
190
191
192 £0025-5/1 I11_0018- *0009- s
g0038/1 S0614/1 0011/1
IS 0112- G0055.5-
0305,1 0104,'2
193 I_ 0500- IIl_ in progress * 0305- S
506141 E0240- 0500/3
0241/3
20302/3
G0335-
0344/3
20440.5-
0441,2
194

5.0~ )6p
@



TABLE VIII

SPOT DATA
ilson CMP When Mt. Wilson
Gr. Day Lat. H Seen Area No.
pot Data Event 184
pot Data Event 184
pot Data Event 184
Dec.
v.L 10.6 N26 (15) 4-16 15151
/aj 03.5 508 (25) 27- 9 15140
(o4 05.1 510 (10) 7-10 155
faL 13.6 NOS (15) 7-14 15157
jp ol 13.8 N13 (12) 9-18 162
L o 14.6 N17 (15) 13-18 166
Dec
f,j 31.4 N15 30 26-6 15178
Jan.
12 1.1 N16 31 26-7 1475 179
pe 5.6 s15 10 30-7 15190
/;,é 31.0 NO8 (25) 24-5 15206
/"d 31.8 NO9 (10) 28-30 211
ot Data Event 5

— _ U
<=7 4




200 MC DATA

OTHER RADIO DATA

On
Frea. Type Beg. Dur, Max Peak  gpg, Freq. Beg. Dur. Max, Peak Da
Range (me) T Min)  (uT) Flux @) Type (UD  (Min)  (UT)  Fhax Obs.
C+ 1029 56 2100 N 9400  C+ 1025 >180 1028 440 HHI
. 1041 860
1500  C+ 10265 273.5 1042 620 HHI
1055 694
808  Cs 1026 64 1041 >170 PRA
600  C+ 1028 64 900 uc
545  Ca+ 1029 62 >500, N
234 C+ 1029 Aop
{1039.7 41 1107 zooo}
178 ¢ 1038 39 1105 290 KIS
23 1028.5 1.2 10291 zoo} Acp Lo
F 1041 13.2 10418 800
Oc
29
50-
40
70-
35
RBL 1020 56 80 9400 C+ 1009.2 214 1018.8 eso}
C+ 1116 44 27000 1122 1090 HHI
11356 858
9100 (c 1012 14 1019 600 N
C+ 1119 33 >1500
1500 C+ 1016.4 200 1020 365
1120.6 760} HHI
1135.8 400
808  C+ 1018 151 1224 >320 PRA
600 {RF 1018.3 56 160] uc
c 1115 31 >290
545 (R 1020 56 100 N
{c, 1116 28 1000}
178 C+ 1021 69 1108 102 KIS
127  EC+ 1035  >265 1130 >1300 Tok
N
1
C+ 0321 250 0435 10000 N 9500  Cw 0315 105 0333 5800 TK
2000 C+ 0316 110 0350.4 1800 NAG
1000  C» 0317 120 0422.8 47500 NAG
545  Cs 0318 160 7500 N
580- C+ 1327.5 270 >2000 N 9400 GB 1255  >155 1330 >1060 HHI
50 1410 950
1500 GB 1323 >90 1328.7 930
1354.8 aso} HHI
1414 900
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 0013.4 903 TK
2000 ¢ 0010 25 0023.7 20 NAG
1420 ¢ 0017 21 0021 (>38) SYD
1000 C 0017 17 0029.4 980 NAG
C+ 0319 140 0344 >700 N 9400 FCS 0258 140 0350.5 8050 NAG
2000 FCS 0258 140 0443.7 1800 NAG
1000 FCS 0259 140 0336.1 1400 NAG
545 [E 0300 35 75 N(H)
c+ 0335 120 >220

@ 5.VIiI-10R



o 10 CM EVENTS PLAGE DATA
|
‘ McM Mean Avg.
‘Type (U‘gl‘) [()b‘/i;n) %a,;() ?f::: Obs Plage CMP Long- Avg. Max, No. of Age in ¥t
. . No. Gr. Day jtude  Lat. Int. Area  Flares Rotation Identification P
*C+ 0219 80 0222 11600 Nag 5925 See
|
1 1554 2 1555 4 Ot 5925 See
9 1839 44 14] ot 5925 See
6 2023 >47 2026.5 400
|
Dec.
i9 1728 60 10 5959 10.5 15- N30 3 6500 13 4 5925 « {
6 1828 27 1837.5 330p Ot
4 1855 >120 45
|
5953 04 100°  S10 3 3300 3 1 New £
5Z/
3 1520 70 1550 9} ot 5961 14 329° N12 2.5 5000 6 E) Part Rz W
1 1523 8 1527 6 d
; ;
| 4,
|
|
|
| 1961
Jan,
5983 01 92 N17 3 7000 45 1 New W/
! £
|
5990 5.5 32 Sl4 2 1500 2 8 Part of .
5958 k
l2 1423.8 1 1424.7 160 oT 6013 31.5 50 NO9 3 2800 25 2 5986a .
A
! 2003 3 2004.3 70 0T 6013 5

5.VHi-1iL




POLAR CAP ABSORPTION

GEOMAGNECTIC STORMS

et Time

Rise

2 Hr, Time Dur., Int. g‘:{;
uT) To Peak  (Hrs.) (db) Obs,
1960
Oct.
24
I
i
)
12-- ~ 192 G
| Nov.
03
;
w
18-- >24 G
11
U 04-- >24 G
12
2 1400 16 >73 170 B,L,G,VA
22-- >24 G

Hr No. of Max, Event
. Stations 3-Hr. ven
{uT) Dur, Type Int. Reporting Kp No,
1452 7.4d sc ms 16 8 179
20-- 1.3d 4 ms 6 6 182
0033 0.6d sc m 4 S 186
1348 2.6d se s 17 9 190




FLARE DATA SHORT-WAVE R JI0 FADEOUTS
. . Wide
Event Beg. End Max. No. of Beg. ir. Spread No. of
No. Date | (T T UT)  Imp. Position Obs. Type Imp. (UT) din) iex O0S
1960 -
195 Nov. * 0207 0427 0221 3 N25 W35 21 *S 3+ 0217 253 5 5
15 e
196 15
197 15
198 19
159 19 1543 1649 1556 2} N28 W90 2/2 ] 1+ 1542 30 - 2
1657 1735 1706 1
200 20 2017 2032 2020 1 SL 3- 2023 82 5 11
2126 2258 2135 2% N28 woo /4
201 21
202 21
203 24
204 27 G 1« 1525 53 - 1
205 30
Dec.
206 05 * 1825 2350 1838 3+ N26 E74 43 *S 3 1830 100 5 10
207 086
208 06
209 07
210 08 1555 1736 1609  1- 509 W49 11
211 15
212 16 1517 1630 1531 2 N17 W35 32 SL 1+ 1530 35 3 3
213 17
214 27
1961
Jan,
1 o1
2 03 0224 0240 0225 1 S15E36 11
3 07
4 18
5 30 1418 1440 1425 1 N11EO06 4.2 s 1 1423 17 4 3
6 30 1958 2014 2005 1- N11EO3 43 G 1 2000 20 - 1

;3




1960-1962 (CONTINUED)

DYNAMIC SPECTRUM DATA

Ser. Tv;e L t Type 111 Type I Type IV
No. an Cont. Time/Int. Time/Int,  Time/Int,
Time, Int,
195 *0221- * 0221-
0248/3 >0618/3
196
197
198
199 1 1625- G1559- *1636-
%1700, w 16022 1723,3
g1700- G1659-
1702's 170173
G1742-
1754,/2
200 I (weak) in *2028-
progress all day 20353
* 2027-
2046/2
201
202
203
204 *1523-
1526/3
* 1509-
1513/3
205
206 I (weak) in *1834-
s progress all day 1850/3
* 1834-
1858,3
207
208
209
210 I (weak) in *1604-
S progress all day 1610/2
211
212 *1532-
1548/3
*1548-
155772
213
214
1
2 GO157- *0211.5-
0200.571 02292
3
4
5 I Progress Gl424- *1426-
7 all day 14253 1430
¢1505- G1426.4-
2255/1- 1429/3
6 I_in progress G2003- *2006-
s 200573 2013,'2
G2309-
2012; 3

syl é’ £



TABLE VI

SPOT DATA
Wilson CMP Wh:n Mt, Wilson
3 Gr. Day  Lat. H Seen Ared No
> Spot Data Event §
|
!
Feb.
- 27.7 Sl4 (5) 26-26 15235
@ el 28.0 S15 1) 21-22 231
Mar.
w pd 19.4 NO4 18 13-23 15247
{3 17 N200 (0 13-16 15246
¢ Sput Data Event 19
Sl 3.6 S13 u5) 27-3 15201
[ 31.8 $14 (15) 25-5 259
i
Apr.
RN 6.1 N15 (15) 4-11 15268
lee Spot Data Event 28
ce Spot Data Event 28
Apr
4. 302 805 12 25-29 15282
SCHERY] 30.4 506 (20 24-4 281
r 3y A 30.7 S10 (20) 24-5 280
/5, ¢ 305 NO4 (20) 27-6 15284
—




200 MC DATA

OTHER RADIO DATA

Freq.

Dur. Max. Peak

Beg. Freq. Beg. Dur. Max., Peak
Yos. Range (mc) Type uT (Min,) U Flux Obs, (mc) Type un (Min.) um Flux Obs.
5 C+ 0221 >300 0223 5300 Tk 9400 C+ 0218 85 0228.4 24000 NAG
2000 C+ 0220 7% 0222.6 4950 NAG
1000 C+ 0220 235 0227.1 8600 NAG |
545 C+ 0221.5 160 800 N(H)
108 S 1557.6 1 >30 NBS
C 1658.2 4.8 1650.3 >300
LM 450-
200
LM 125- Cc 2028 5 220 N(P) 545 RF 2025 50 90 N(P)
30 108 C+ 2027.5 7 2033 >300} NBS
580- 2038 15 2039.9  >300
60 18 s 2042 2 HA
M 15~
50
580~
150
M 125- C 1835 8 >1000 N(P) 545 Cc 1832 11 > 180 N(P)
25 108 C+ 1832 18 1837.1  >300 } NBS
580- 1850.5 9 1853.8
25
|
|
WM 170- 108 C 1604.3 6 1609.6 NBS
33
W 130- 108 C 1531 4.5 1532.6 > 300 NBS
29
41-
30
9500 c 0215 7 0217.5 504} TK
c 0230 3 0230.3 493
1000 c 0157 8 0200.7 55 Nag
208 s 0156 3 0158 370 uss
M 400- c 1424,5 0.5 >1700 9100 S 1424 2 800 N
100 C 1426 3 2650 1500 s 1424 6,5 1424.7 7 HHI
536 c 1424 3 1424.5 470 Pra
108 C 1424 2 1425.5 >300 } NBsS
{C+ 1426 3.5 1428 >300
M 350- ¢ 20083.5 1 700 545 ¢ 2003 1.5 120 N(P)
80 c 2007 2 soo NP 18 s 2004 2 Bo
s 2010 1




10 CM EVENTS

PLAGE DATA

Beg. Dur. Max. Peak rlCM cmp  Mean :AVB« NIO- Age in
Type (UT) (Min) (uT) Flux Obs. N:ge Gr. Day lt:;\g- Lat A::;; L;_mes Retation Identification
2 1511.5 5 1514.3 350} oT 6013
4 1516.5 10 2
Feb.
6042 27.5 54°  S13 2.5 1200 3 1 New
Mar. -
6059 19.5 151°  NOS 2.5 3200 1 1 New
6057 18 171 N19 2 1400 3 5 Part of
6030
- 1738.5 8.5 1741.5 15 oT 6059
4 1747 25 2
< 1026 14 460 N 6069 31.5 353 SI3 3 3500 27 1 New
Apr.
6 2232.5 11 2237.7 25 oT 6077 6 280°  N15 3 2000 27 1 New
3 2056 45 31 OT 6077
2 2101.8 8 2104 105 J
v 0012 7 0016.3 55 NAG 6077
3 1640 237 32 oT <6098 30.5 316 s13 3 8000 30 3 6074
6 1656.8 8 1702 18.3
Apr.
6097 30.5 316 NO4 3 3500 21 i New




POLAR CAP ABSORPTION

GEOMAGNECTIC STORMS

i Rise Start No. of Max.
Onset Time Dur. Int, Date  Hr. Stations  3-Hr, Event
Date Hr. Time (Hrs.) db) Obs, be T Int R i
uT) To Peak ( (uT) Dur. ype nt. eporting  Kp No.
15 0430 15 9 160 B,L,G.VA
G 15 1304 1.3 sc ms 13 8 197
19 12-- 48
21 0200 15h 51 24 B,L,G,VA
21 0632 1.5d sc ms 12 6 202
24 2052 1.7d sc m 5 5 203
30 1908 1.9d sc ms 15 8 205
Dec
06 05-- 140 G
Dec.
06 08-- 0.6d g m 3 4 208
07 1804 0.8d sc m 10 6 209
15 08-- 1.2d g ms 12 6 211
18 03-- 0.7d g m 3 5 213
27 03-- 1.6d g ms 12 6 214
1961
Jan,
07 2047} 2.1d sc m 10 5 3
{08 1618
g m 12 6 4

{18 06-- } 1.4d
19 12--

s.gﬂ IR




FLARE DATA

SHORT-WAVE RADIO FADEOUTS

Wide

Event Beg. End Max. No. of Beg. Dur. %€ = No.of
No. Date LT) (UT) (uT) Imp. Pusition Obs. Type Imp. (UT) (Min.) ?p;ead Obs.
ndex
1yl
Jan.
T 31 1509 }BJa 1514 1 N10W10 54 s 1 1512 14 5 4
& Feb
9
10
11
12
13
14
13 21 2259 2342 2310 1 SI3E78 22 G 1- 2227 36 - 1
16
17
18
19 G 1 2000 114 - 2
Y
Mt
21 1b 1604 1715 1615 P NIuwlyg 44
28 18 1738 1812 1742 i- NUSEQT 3.3 S 2- 1720
T - 1747 87 - i
23
24 26 *1012 1140 1033 3 S15E74 15 3 *S 3 1019 41 S [
25
2t
27
Apr.
2 b2) 2306 2240 1 N13t1y 22 G 1- 2227 21 - 1
L] 05 2051 2149 2054 i NI2ZEOY 11
iy Qb 0010 ou3s 0018 1- N13kul 11 G 1- 0004 43 - 1
31
32 24 1646 1945 1710 3 SULED3 32 *SL 3 0650 113 5 6




1960-1962 (CONTINUED)

DYNAMIC SPECTRUM DATA

Event Type 1 Type I Type 1L Type IV
No. ar_ld Cont. Time/Int. Time/Int. Time/Int.  Obs.
Time, Int,
7 lS (weak) in Gl512- *1517- HM
progress all day 1515 3 1519,2
c1513-
1515, 1
8
9
10
11
12
13
14
15 b2239/1 *2317- Sw
22310- 23181
2410.5, 2 *2327.5-
2331.5/1
* 2310- w
2343/1-
16
17
18
19 22138.5- *2145- B
2139/1- 2151/1-
* 2220-
2245 -1
20
21 gl612/1- *1627.5- w
1640, 1
22 G1739- *1749- HW
1743.3 17541
*1757-
1800 2
23 *2222- * 2237- w
22371 >2330 1-
24
25
26
27
28 £2235, w * 2235- H.M.V
§2242- 2320 2
2243 1
29 * 2057- HM
21053
30 0040 '1 *0015- H,S
b0042, 1 0021/3
b0049 1 * 0013- H
00193
31
32
33
34

5,@2 -/ 2R




TABLE VI
SPOT DATA
Wilson CMP When Mt. Wilson
Gr, Day Lat. H Seen Area No.
Bpot Data Eveat 32
June
/3/ 6.6 505 (15) 2-11 15313
y 8.1 NO2  (15) 2-12 15314
o 8.5 N10 (10} 8-9 318
pd 154  NO3 28 9-21 15319
Spot Data Event 49
Spot Data Event 49
o) V4 19.7 Ni2 20 19-25 105¢ 15333
28.5 NO6 24 27-4 1250 15341
S v s ’3L
®
l T




200 MC DATA

OTHER RADIO DATA

greq. ( Beg. Dur. Max. Peak Freq. Beg. Dur. Max. Peak
ange (mc) Type (T (Min.) T Flux Obs. (mc)  Type (UT) (Min.) (uT) Flux Obs.
260- c 1512 1.5 220 N 9100 ¢ 1514 1 158 N
80 600 {c 1512 0.3 ao} De
s 1513 3 95
108 (c 1512 2.6 1513.2 >30 NBS
¢ 1517 1518.3 >300
a1-
29
38-
27
36-
26
41-
23
115- ¢ 1738.5 2.5 550 N(P)
70
80-
25
41-
28
9500  GB 1019.5 35,5 1030.6 750 HHI
RF 1027.5 32 400 N 1032.9 670
9100 C 1026 12 1150 N
1500 GB 1020 110 1028.7 300 1  HHI
1029.8 300
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 ¢ 2235 8 2238 31 Nag
580- 2000 f 2235 8 2238 10 Nag
<100 RF 2236 24 800 N@) 1000 f 2234 12 2241.8 115 Nag
545 ¢ 2235 11 85 N(H)
108 ¢ 2236.5 0.7 2237.1 NBS
3000- c 2057.5 5 2100.2 380 Hir 545 C 2057 8.5 >350 N(H)
125 108 - 2059 9 2059.9 NBS
200- c 0013.1 3.5 0013,7 200 Hir 9400 s 0014 10 0016.2 28 Nag
40 2000 ¢ 0012 7 0015.4 65 Nag
580- 1000 ¢ 0012 7 0016.6 73 Nag
150 545 ¢ 0013.5 5.5 >170 N(H)}
108 ¢ 0016.6 6 0020 >300 NBS
B ¢ 0015 5 Ha
108 ¢ 1647.5 0.6 1648 30 NBS

5.VHI-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 2145 36 10} oT 6098
2 2205 9 2208.8 95
June
6134 6.5 187" S04 3.5 2500 4 1 New
6 1500 27 1507 365} oT 6135 8 167  NO5 3.5 3500 23 2 6106
4 1527 81 10
f 0438.5 7 0442.7 26 NAG *6140 15.5 68 NO8 3.5 5400 30 1 New
3 1611 40 - 2\ 6140
1 1612 6 1614.5 6 oT
2 1627 8 1629.5 30
3 1630 55 - 5 oT 6140
2 1638 9 1642 185
2 1717.5 6 1718.5 95 )
*6151 20 8 N2 3 4200 30 1 New
6155 28.5 256" NO8 3 3600 26 1 New

Mt,
Ty

RN

Q™

tn




POLAR CAP ABSORPTION GEOMA.GNETIC STORMS
Onset Time Rise tart T NO.WOEV*V Max.
Date Hr. Time ?;" ) ?g:)-) obe Date Hr. Stations  3-Hr. Event
(uT) to Peak TS, . (uT) Dur. Type Int, Reporting Kp No,

Feb
03 0907 0.4d se m 8 5 8
04 1331 1d sc ms 16 7 9
06 0106 0.6d s¢ m 11 5 10
13 0253 0.6d sc ms 12 5 11
16 0042 0.7d sc m 11 5 12
17 06-- 1.5d g ms 14 7 13
19 06-- 2.7d g m 5 5 14
Mar.
05 1800 0.9d g ms 8 7 16
09 1327 1.2d sc ms 15 7 17
13 2317 2,54 g m 6 5 18
19 04-- 1d g m 8 [ 20
27 1503 1d se ms 12 6 25
31 1511 0.8d sc m 2 5 26
Apr.
02 20-- 0.7d g ms 3 6 27
09 06-- 2.5d g ms 10 [ 31
13 1450 2.2d sc ms 17 8 32
May
o1 23-- 0.4d g ms 1 6 34

sl -)2R
Ve



FLARE DATA SHORT-WAVE RADIO FADEOUTS
Event Beg. End Max. - No. of Beg.  Dur. Spl::ad No. of
No. Date (UT) (UT) um Imp. Position Obs, Type Imp. (UT) (Min.) Index
1961
May
35 04
36 04 *2145 2200 - } 3 S10W56 4,4 SL 1+ 2205 40 5 8
2202 2340 2213
37 07
38 09
39 10
40 16
41 22
2 25
43 30
June
44 01
45 0z
46 06
47
09 2129 2150 2134 1- SO03W52 1/1
2205 2213 2209
48 11 1502 1620 1518 2+ NO2W49 5:1 S 2+ 1503 57 5 7
49 13 0439 0456 0442 1 NO2E28 11
50 14 1605 1700 1632 1 NO2E08 9,5 SL 1+ 1625 25 5 4
51 14
52 15 {1622 1730 1642} 2 NO5W07 74 S 1. 1640 35 5 1
1716 1730 1718 NO2WO086 S 1- 1720 15 5 4
33 20
54 20
55 29
56 29 1947 2002 1953 1- NO6wW21 22
July
57 04

5'_1/_7(_7:@’ —




1960-1962 (CONTINUED)

DYNAMIC SPECTRUM DATA
Event ::dp‘él . Type I Type II Type IV
No. ¢ ~ont. Time ‘Int. Time 'Int, Time/Int.  Obs
Time, Int.
35
36 g2203- *2209- * 2249- w
22052 22371 >2401/1-
2208-
22122
37 *1452- w
1513, -1
38
39
40
41
42
43
44
45
46
47 G2138- *2130- * 2153- w
2143/3 215973 224371~
48 G1503- *1508 H,}
15073 15152
* 1505- H.\
15263
*1516- W
1523,3
49 c0439- g0439- *0445- S
04403 0440/3 044671
GO0441.5-
0443.5°3
50 cle28- G1613- *1634- H.1
1635/2 1615 2 1638.1
G16217-
1631;3
51
52 1 {weak) in G1635- *1646- H.\
Progress all day 1646 3+ 170172
G1702- *1723- H
17123~ 172772
G1718- * 1717- w
1720/3+ 173271~
Gl1721-
1722,1
53
54
55
56 *1956- w
2055/1+
57

5yl =1



TABLE VIHI

SPOT DATA
Ison CMP When A Mt. Wilson
Gr. Day Lat, H Seen rea No.
July
74 13.9 507 28 8-20 1400 15353
bot Data Event No. 58
£ 165 N12 26 9-23 15355
pot Data Event No. 58
+0! Data Event No. 58
pot Data Event No. 58
124 19.8 807 11 14-22 15359
18-23 362

p ol 20.7 505 (10)




OTHER RADIO DATA

200 MC DATA
Freq. Beg. Max. Peak Freq, Bet. Dur. Max. Peak
Range (mc) (UT) {UT) Flux Obs. (mc) Type um (Min.) uT) Flux Obs.
41- 9400 s 2207 9 2209.2 25 Nag
20 3750 ¢ 2207 6 2209 80 Nag
2000 ¢ 2205 8 2208 110 Nag
1000 f 2205 8 2209 30 Nag
108 s 2207.5 3 2208.6 >30 NBS
18 ¢ 2202 3 Ha
c 2209 3
40-
31
41- 2135 2142 96 Uss 18 2138 5 2142 McM
24
150- 1504 >900 N 9400 ¢ 1505 10 1508 100 Pra
12 808 C+ 1503 17 1507 187 Pra
3000- 600 C- 1503 24 500 uc
28 545  C+ 1503 23 250 N
41- 108 C+ 1505 4.5 1506 >300 NBS
1 {1509.5 20 1531 >300 }
18 (C 1505 6 McM
c 1515 4
0442.3 0442.9 >830 Hir 2000 f 0438.5 6 0440 34 Nag
1000 0438.5 6 0439.5 82 Nag
600 ¢ 0438.5 2.5 87 uc
545 ¢ 0439 1.2 25 N
140- 1612 5 160 1500 ¢ 1627.3 8 1629.8 111} HHI
45 1627.5 4 150 1630.5 110
600 (c 1613 2 32} uc
{ c 1628 4 16
545 {c 1612 2 12 N
e 1628 4 16
108 (c 1618.8 2 1620 >300 NBS
{c 1633 4.5 1634 >30 }
¢ 1640.8 3.5 1643 >30
150- 1635 8 480 9400 C 1639 25 1641.8 427) HHI
20 1704.5 3 >1000 N C 1718 10 1718.4 466
200- 1718 2 >1000 9100 8 1640 5 265} N
50 s 1718 2 292
41- 1500 s 1630 4 1632 101 HHI
25 s 1637.6  17.6 1642.2 151
s 1718 7 1719 165
545 ¢ 1635 12 18 N
s 1718 2 >750
108 ¢ 1638.7 2.8 1640.5 >30\ NBS
C+ 1651.7 4.3 1653.5  »300 ©
1700 109 1708 >30)
18 1635 3
1638 5
1644 9 Bo
1700 10
717 5 g
35- 18 f 1955 35 McM
20

5.VHI-13R




10 CM EVENTS

PLAGE DATA

McM Mean Avg. . Mt Wi‘
Beg. Dur. Max, Peak Plage CMI; Long- ;. A&  Max, No. of = Age in Identification Type
Type (UT) (Min) (UT) Flux Obs. No. Gr. Day itude . Int. Area Flares Rotation P
|
—
: 1961
July
9 1604 46 8 oT *6171 14,5 44°  S10 3.5 5600 8 3 6144 dﬁ’
6 1650 115 1745 1500
4 1845 285 65
kGB 1018 87 1042 4100 N 6171 See §
4 1145 225 45 oT
3 1432 458 1623 54 oT 6172 17 11-  NI13 3 5000 5 2&3 6147 ,Za/
6 1432 14 1436.3 54 and
6151 !
6171
6 1510.5 6.5 1512 76 oT See S!‘
6 1536 47 1610 111 ‘
i
6171 See §f
i
!
*6 1552 42 1553.5 1200 6171 See £
1621.3 1800
4 1634 450 80
1A 1634 222 1725.5 250
July A~
6174 20 331 S08 3 3500 4 1 New -




POLAR CAP ABSORPTION GEOMAGNICTIC STORMS
- Start No. of
R .
Time Dur.  Int. Date  Hr. Stations
to Peak (Hrs.) (db) Obs, t (UT) Dur, Type Int, Reporting
04 17-- 3d g ms 10
09 04-- 0.4d g m 2
10 21-- 2.7d g m 1
16 00-- 0.7d g m 2
22 0136 1.9d4 sc m 4
25 02-- 0.9d g m 11
30 0415 ld g m 5
Jun,
01 0800 0.4d g ms 3
02 0700 0.6d g ms 3
06 17-- 0.3d 4 m 1
14 2332 1.2d sc m 3
20 1618 2,3d g ms 17
29 00-- 0.5d g ms 7
July
3-- 0.7d g m 9

Max.

3-Hr. Event
Kp No.

5 35

5 38
5 39
5 40
4 41
6 42
4 43
6 44
5 45
5 46
4 51
7 54
6 55
6 57

sﬂ-ékm |




SHORT-WAVE RADIO FADEOUTS

FLARE DATA
Wid
Even Beg. End Positi No. of Beg. Lur, lr:ad No. of
No. Date uT (T Imp. osition Obs. Type Imp. (UT)  (Min) pugex  ObS.
1961
July
58 11 *1615 2040 1700 3 S07E32 4/3 *S 3+ 1648 245 5 10
59 12
60 12 *1000 1300 1025 3 S07E23 18,6 *S 3 1023 97 5 8
61 12
62 13
63 15 *1433 1929 1558 3 N13E15 8/4 *S 3 1512 113 5 7
64 15 1508 1549 1512 2 S07W20 52 *S 3 1512 113 5 7
65 15
66 17
67 18 *0920 1250 1005 3- SO7TW59 197 *S 1000 113 5 4
68 18
69 20
70 20 {"1553 1735 3 S06W90 5/4 *S 3+ 1550 370 S 11
1828 1942 | 1847
71 21
72 22
72 23 2343 2430 2348 1 S06W49 22

'Y Z4A /YL




1960- 1962 (CONTINUED)

DYNAMIC SPECTRUM DATA

Type 1
Event | .04 Cont Type III 1 v
No. Time, Int. Time, Int. Time, Int. Time, Int, Obs.
|
58 I (weak) in 216561 *1702- H,W
s progress all dav 1659~ 1718/3
170071 * 1655~
1845/3
59
60 *<1400- w
1925/1-
61
62
63 c1435- G1433- HM,
1443 1+ 1441:3
64 1 1540- * 1533~ H
S 1701 >1623/3
c1803- G1540- * 1522- w
> 24531- 1542,2 1803, 3 '
65
66
87
|
\
€8
65
70 G1554- *1554- H,M
1600. 3 15563
*1557-
161973
* 1552-
1804/3 ‘
71
72 g2330- * 2315~ w
2331.1 >2548 1-
73 * 2347- H

2359/3




TABLE VilI

SPOT DATA
Wilson CMP When Mt. Wilson
e Gr. Day Lat. H Seen No.
P/& 25.2 NO8 29 18-31 15363
¢ Spot Data Event 74
Aug.
Fj 161 NOT 21 9-21 15385
b 17.5 NOL  (12) 12-20 391
e Spot Data Event 79
)

{l 09.0 N17 (15) 9-14 15384
L Spot Data Event 79

e Spot Data Event 79

P Sept.

{Apd 041 w13 29 29-9 15411

~F

Fé 150 sl (25) 8-20 15418
4 14.2 S11 (15) 13-18 423
e Spot Data Event 85

¢ Spot Data Event 88

b 4 219 N8 19 15-28 15425




200 MC DATA OTHER RADIO DATA
Freq. Beg. Dur. Max. Peak Freq. Beg. Dur. Max., Peak
Range (mc) Type (UT) (Min.) UuT) Flux Obs. (mc) Type (UT) (Min.) uT) Flux Obs,
140- C+ 1657 110 >900 N 9400 GB 1633 >120 1705.3 1225
25 17447 1100 HHI
3900- 1805 740
9 9100  C+ 1652 >38 1380 N
1500 GB 1638.5 >150 1659 >620} HHL
1745.5 910
600  C+ 1652.5 94 840 Ue
545  C- 1654 87 >400 N
108 C+ 1654 554 1750 >300 NBS
18 1704 191 McM
41- c+ 1022 80 22000 N 9400 GB 1000 190 1027  >1300 HHI
18 1115 >680 )
9100  C» 1018 87 1029 6000 N
1500 GB 1010 240 1023.5 1140
1042.5 1820 HHI
1113 1250
600 C- 1019 100 950 Uc
545  C- 1019.5 100 550 N
111 c+ 1024.2 96 1030 4000 Aop
23 C- 1023.8  28.5 1038.4 3000 Aop
18 1030 4
120 65 } CE
350- ¢ 1435.5 4 280 N 9100 f 1430 15 14 N
7 1500 (s 1428.4 1.6 1428.7 117
5 c~ <1435  >240 1437 222 ot
1600.7 410
L 1619 300
600 C 1431 20 47 uc
1 ¢ 1435.8 2.8 1436.9 1500 AoP
19 1435 315 McM
3000- RF 1530 120 100 N 9400 C 1510 17 1512.4 465 HHI
100 808 {c 1510 4 1512 100} ora
41- c 1535 1620 55
9 545 C+ 1525 70 400 N
108 C- 1505 220 1615 >300 NBS
C+ 0944 60 1000 N 9400 GB 0938 217 0951 540) HHI
~ 1000 >1200
9100 C+ 0939 70 >2400 N
1500 GB 0938.5 232 0951.2 > 590 HHI
0958  ~~1300
808 C+ 0943 77 300 Pra
545 C+ 0944 50 650 N
11 e 0921 1.9 0922.5 700 Aop
C+ 0944 226 0956.7 4000
23 C+ 0946.2 44 0951.5 3000 AoP
420- C+ 1554 19 4000 N 9400 C+ 1551.6 >180 1553.5 >1ooo} HHI
150 ~ 1620 >1000
250- 9100 EC+ 1552 45 1553.6 -~ 4000 N
20 1500 C- 1552 >170 1554 >490 } HHI
3900- 1621.5  >520
10 545 C+ 1552.5 37 700 N
108 C+ {1557 7.2 1559 > 300} NBS
1605.2 12.5 1608 >300
18 1557 256 McM
41- s 2318 1 125 Uss
20
580~ RF 2347 20 250 N(H) 545 C 2345 12 130 N(H)
100

5.VIII-14R




10.CM EVENTS PLAGE DATA
McM Mean AVB No.of  Age in
Beg. Dur. Max. Peak Plage CMP ?.,ong- Avg. Max. Flares Rotation ldentification

Type (UT) (Min) uT) Flux Obs, No. Gr. Day itude Lat. Int. Area

July
[+ 0400 120 0509.5 32 NAG 6178 25.5  258° NO8 3.5 4000 27 2 6155
RF 0450 70 0510 41 N
*C 0230 10 0236 574 TK 6178

Aug,
s 2316 2 2316.8 40 NAG *6199 17 321°  Ni2 2.5 6000 41 5 6175

6199 E

3 1611 45 - 2 6197 9 67 N17 3.5 1200 12 1 New
1 1613.5 4.5 1616 7 oT
2 1629 4 1630.3 12
3 2104 45 2113 5.5 oT 6199
1 2108 4 2109.5 4
3 2036 99 2052 12 6199 s
2 2039 11 2044 43 oT
6 2054.2 3.8 2056.3 38

Sept.
2 2042 10 2045.5 270} oT *6212 04.5 77" NI5 3.5 6000 69 2 6197
4 2052 118 8
3 1535 410 2005 9 oT
3 1430 405 - 9 6223 14,5 305° S10 3 6800 22 1 New
6 1546 31 1602 8 oT
2 1621.8 5.2 1623.2 10
9 1545 225 6 6212
*6 1930 61 2001 880 OoT
4 2031 >120 44
s 0030 40 0040 280 NAG 6223
FC 1101 34 1104.6 532 N 6227 22 206" N19 3 2000 6 4 6206




POLAR CAP ABSORPTION GEOMAGNECTIC STORMS
Onset Time R%se Start No. of Max. Event
Date  Hr., Time Dur. nt. Date Hr. Stations 3-Hr. N;en
(uT) To Peak (Hrs.) (db) Obs. t ™ Dur. Type  Int. Reporting Kp .
,July
‘ 12 0000 24 (1.5) L
12 1300 23h 72 136 BL
13 1113 3d sc ms 17 8 62
| ¥ 1545 72 ) L
17 1826 1.54 sc ms 178 66
| ) 1130 8h 55 kol B,L
20 0248 1.3d sc m 11 6 69
fl 0300 24 {5) L

7.2/ 44




FLARE DATA SHORT-WAVE KADIO FADEOUTS
Wide
Eveut Beg. End Max. No. of Beg. Jur. Spread No. of
No. Date (UT) um {UT) Imp. Position Obs. Type Imp. (UT) (Min.) [Index Obs.
156)
July
74 24 10410 0449 } 2+ NlZElE} /3 s 1+ 0418 32 - 1
0449 0612 0504 N15E18, G 2+ 0455 65 - 1
75 26
76 28 0240 0431 0248 2 N12w38 2.2 SL 2. 0227 90 5 6
7 30
Aug
78 01
79 10 2307 2353 2320 1 NOSET71 3.3
80 11 0350 0412 0355 1- NO9E69 33
81 12 1612 1640 1618 1 N17w49 4.3 /
|
{
82 17 2102 2226 2114 1 NO8w23 3.3 |
i
|
83 18 2038 2203 2048 2 NO8W37 4.4 3 1+ 2040 40 5 8
84 29 |
Sept.
85 03 2040 2125 2049 1 N10EOL 33 S 1+ 2043 32 5 6
86 06
87 a7
88 08 1545 1650 1603 1 S10E89 2.2 SL 2+ 1552 3 5 9
89 10 {Qi@ 2018 2010} 1 {NOSWGO} 33 *SL 3 1942 101 5 ]
2018 2054 2030, N15W90
90 10
91 13
92 15 0031 0139 0041 1- S15wll 22 SL 2+ 0025 63 5 3
93 16 1057 1158 1110 2. N1BE77 83 s 2 1102 50 4 2

;'ﬂb”’”




200 MC DATA

OTHER RADIO DATA

Freq. Beg. Dur, Max. Peak Freq, Beg. Dur. Max. Peak
Range (mc) Type um (Min.) {uT) Flux Obs. (mc) Type uT) (Min.) uT) Flux Obs,
¢ 0428.,7 0.9 >800) 9400 S 0430 100 0510 30  Nag
¢ 0429.6 0.6 550, ir 2000 ¢ 0452 15 0453.9 78 Nag
RF 0437 250 >450 N 1000 C 0440 60 0454,3 30  Nag
545 (e 0433 0.7 70} N
[RF 0445 50 40
E 0231 30 >350  N(H) 9400 C 0230 30 0235.6 220  Nag
3150 € 0226 55 0235.2 400  Nag
2000 C 0226 35 0235.6 260  Nag
1000 C 0227 25 0235.3 45  Nag
545 s 0230 3 50  N(H)
180-
33
41-
42
200- c 2317 2 450  N(H) 9400 s 2316 3 2317.1 25  Nag
7 2000 ¢ 2316 3 2316.8 10 Nag
\ f 0349 9 350  N@H) 545 ¢ 0352 1 8 N
i
220- s 1614 6 1615.9 120 HHI 600 s 1614.5 3 33 U
7 545 ¢ 1613.5 3 15 N
; 108 C 16205 45 16225 >300  NBS
18 1614 21 McM
!
' a1- 108 E 2120 250 2150 NBS
] 26 18 2103 9 McM
180~ 108 C 2047.5 7 2049.3 >300  NBS
<25 18 2036 14
41- 2105 4 Bo
22 2152 11
zgg- 108 ¢ 2050 2 2050.7 NBS
108 & 1625 185 NBS
20 18 E 1820 270 Bo
41- c 1553 20 180 N 9400 RF 1535 >60 1557 214  HHI
11 1500 C+ 1510 >120 1556.8 T R—
41- 1602.4 130
20 600 s 1552 20 M Ue
108 ¢ 1556 28 1603.1 >30  NBS
150- 108 E 1934 40 1939.3 >30  NBS
-7 18 1951 94 Bo
3900-
2100
41-
21
400 S 0034 30 0040 105  Nag
2000 C 0030 30 0040 145  Nag
1000 ¢ 0033 30 0040 43 Nag
18 0044 2 HA
c 1103 8 5000 N 9400 C 1101 > 60 1104 >570  HHI
9100 C 1102 25 1104 635 N
1500 C 1055 70 1104 zas} HHI
1111.6 255
600 s 1101 7 47 Ue
1 ¢ 1103.2 149 1103.9 10000  AoP
23 f 1104,7 13.4 1115 1000  AoP

II-15R




10 CM EVENTS

PLAGE DATA

McM Mean Avg.
Beg. Dur. Max. Peak Plage CMP Long- Avg. Max. No.of  Agein  |dentification Mt
Type (UT) (Min.) (UT) Flux Obs. No. Gr. Day itude Lat. Int. Area Flares  Rotation Ty
Oct.
6237 02.5 67° NI13 3.5 2400 27 1 New ,4/
6 1952.5 2 1952.7 13 oT 6237 See
*2 2211 >30 2218 800 oT 6235 01 87 N15 3 3600 15 3 6212 6[/5
25
6249 09 3417 NOS 3 1500 4 1 New
Nov.
62642 03.5 5 NO9 3 2200 9 1 New s
6 1428 38 1444 124} oT 6264a
4 170 8
Nov.
6270 10 279 N17 3 1800 10 1 New &(/4
2 1443.7 4.3 1446 8 OoT 6280 30.5 9*  Nl11 3 2400 8 2 6264a fé/
4 1448 65 4
Dec.
6304 0.5 334 S10 2 1200 4 2 6282

S.VIli-16L




POLAR CAP ABSORPTION

GEOMAGNECTIC STORMS

mset Time Rise Start No. of Max. Event
ate  Hr. Time Dur. Int. Date  Hr. Stations 3-Hr. No
(uT) To Peak  (Hrs.) (db) Obs. t Ly} Dur. Type Int. Reporting Kp .

1 July
| 26 1951 1.4d se ms 17 8 75
|
1 Aug
| 01 23-- 2,5d g ms 9 6 78
|
|
|
\
|

29 1708 3.4d g m 15 6 84
‘ept.
17 <1200 N
(1] 2100 17h 79 (2.9) B.L,N

Sept

13 1550 1.4 g ms 4 6 91

5¢ ,,

s




FLARE DATA

SHORT-WAVE RADIO FADEQUTS

Wide

Event Beg. End Max. . No. of Beg. Dur. Spread No. of
No. Date (uT) (UT) (uT} Imp. Position Obs. Type Imp. (UT) (Min.) Index 5

1961

Sept.
94 18
95 24
96 27
97 27 1615 1644 1620 1- N14E63 1/1 SL 1+ 1605 40 - 1
98 27 1950 2015 1956 1 NI13E72 5/4 S 1 1955 20 5 4
99 28 *2202 2530 2223 3 N13E29 3,3 s 2 2218 62 5 8
190 28
101 30

Oct
102 Qa9 1405 1417 1410 1- NOSWO05 1/1
103 11
104 19
105 20
106 26
107 28

Nov,
108 05 1308 1410 1318 1 NO9W24 33 .5 34 1338 109 5 1
109 06
110 10 1434 1450 1444 1+ N19W90 1/1 SL 24 1436 58 5 7
111 10
112 11 1346 1357 1351 1- N16W13 31
113 17

Dec.
114 01
115 01
116 01 *S 3 1324 ) 3 3
117 03 1447 1514 1 N1lw4z2 11 s 1 1446 34 - 1
118 05
119 23 2100 2140 2120 1 SO7E90 1/1

2209 2225 2214 1 SI12EQ0 1/1

120 28




1960-1962 (CONTINUED)

DYNAMIC SPECTRUM DATA

Event Type 1
No. and Cont. Type III Type 11 Type IV
Time, Int. Time. Int. Time, nt.  Time/Int, Obs
74 1 0443- G0429.5 *0454.5- * 0507- S
s 0638/2 0433.5/2 0514.5/2 0632/2
¢0448,'1
G0509-
0511/2
40624.5-
0525.5-2
g0538-
0539/2
75
76 b0230.5/1 *0233- * 0303- S
0258,2 0355/1
K *1926- H,W
19322
g1930.5- *1942- * 1946- w
1931/1- 1946,1+ 2042,2
78
79 g2311/1 *2325- S.W
€2317 2342/1
2319/2
G2338-
23421
80 g0401.5/1 b0349/2 *0412- S
GO0350- 0420/1
0355/1
b03571
81 G1613- *1618- H,W
16173 16312
G1628-
1631/2
82 c2158- G2104- * 2130~ w
2501/1- 2108/2+ 215571
£2109-
2110/2
IS {weak) in G2039- *2046- H
progress all day 2048/3 2110/3
*2051- * 2135- w
214673 2158/1-
84
85 1_in progress £2042/1- *2049- HW
s 2055/1
86 Cont. 1738- w
2254/3
87
88 G1601- *1601,5- w
1605/1+ 1630/3
G1608- * 1606-
1609/2 1730/2
G1610-
1612/1+
89 I (weak) in *1947- H,B
progress all day 2014/3
* 1937- H
20173
* 2013- w
21541+
90
~1
%2 *0043-~ S
0050/1
93

507 s Q@



TABLE VIII

SPOT DATA
Wilson CMP When Mt. Wilson
Gr. Day  Lat. H Seen Area No.

Oct.

 / 02.5 N3 17 26-8 15436

pot Data Event 97

4 307  N12 (10 26-1 15435

y 01.0  Nl2  (15) 24-4 433

Ad. 081 NO4  (8) 7-12 15441
Nov

1/ 03.6 NO9 5 4-9 15461

, ¢ 10.1 N18 26 8-15 15465

> o 30,7 NIl (10) 30-5 15477

sl -l




1960-1962 (CONTINUED)

DYNAMIC SPECTRUM DATA

Tvpe 1
Event and Cont, Type 11 Type II Type [V
No. Time ‘Int Time Int, Time Int. Time-Int, Obs.
94
95
96
97 G1604- * 1617- W, H |
1608/2 1640/1- ‘
98 G1952- *1956- HwW !
1955/3 2013/3 \
99 g2212/2+ *2217- H,B
2231/3+
* 2212- H,B
2249/3
100
101
102 ¢1338- *1415- w
1415/1- 1419/1-
103
104
105
106
107
108
109
110 *1433- H,W
1437/3
*1439-
1502/3
* 1440~ w
1543/3 1
111 |
112 g1347- *1349- w |
1347.5/1- 1351/1 ‘
G1350- H
1352/3
113
114
115
116
117 I (weak) in G1448- *1441- W.H
progress all day 1449/1+ 145772
*1507-
1511/1-
118 ‘
119 G2003- * 2022- w
2023/1 2225/2
ls 2016- G2033- H
2200/2 2110/3
120

ol 4
SZZZh’



TABLE Vil

SPOT DATA

P When

Day pat. H Seen Area
h.

1 NO6 (25) 18-30 1250
5 N10 21 24- 5

b.

.2 N11 (25) 22- 4

6 810 25) 22-3 1475
hr

5 N11 11 12-21

[} NI10 (10) 21-27

4 N10 (25) 21-31 1550

3 N1O 16 11-20

Mt. Wilson
No.

15505

15507

15521

15520

15528

15530

15532

15540

5T gy 7



200 MC DATA

OTHER RADIO DATA

Beg. Dur Max Peak On:
Freq. Type - r. . eal Obs. Fregq. Beg. Dur. Max. Peak
Range (ms) w T (Min)  (UT) Flux s (me)  Type (UT) (Min)  (UT) Flux Obs. Dat
196
Sep
18
41- c 1607 1.2 800 N 108 c 1604.2 4 1607.5 >300 NBS
26
180- c 1952 1.7 >1200 N(P) 108 [ 1952.5 12 1953.4 >30 NBS
25
150- C+ 2213 90 >900 N(H) 9500 C 2215 8 2216.5 1580 Tk
15 9400 C+ 2213 40 2217.3 1600 Nag
3900- 3750 C+ 2212 40 22117.3 1690 Nag
14 2000 C+ 2211 40 2220.2 1000 Nag
1000 C 2208 45 >175 Nag
545 C+ 2214 36 1600 N(H)
108 C+ 2213 9 2217 > 300 NBS
2222 102 2347 >300.
18 2214 54 HA
28
41-
24
Oc
26
150~ 9400 C 1432 >20 1440 244 HHI
21 9100 [4 1432 20 1439.8 142 N
1500 c 1430 >10 1435.3 128 HHI
108 C+ {1432 5 1435 >300} NB
at- 1438 23 1441 >300 S
21 18 f 1445 31 RE x
N0
10
41- C 1347 5 300 N 1500 L] 1348.8 1 1350.2 82 HHI
22 600 f 1349 3 54 Uc
580- 111 f 1347.3 4.2 1349.8 10000 AoP
25 108 s 1348 3.2 1349.2 >300 NBS
23 s 1350.4 0.6 1350.7 600 AoP
De
01
41- 108 E <1409 > 490 NBS
24
41-
33
41- 108 E 2013 185 2040 NBS
20
580-
25

@ S5.VIII-16R



10 CM EVENTS

PLAGE DATA

McM

Mean

Avg.

. Dur. Max. Peak Plage CMP  Long- Avg.  Max. I;far‘fs ggfa:;‘m Identification Mt. wilson €
) (Min.) (uT) Flux  Obs. No. Gr. Day itude Lat. Int.  Area Type
J
6324 24 - No8 3 4500 10 4 6302 Ufpl 2
« 6326 295  209° N1l 3 4800 48 1 New LBl 2
Feb. F4
6352 25.5  303° N10 2.5 5400 7 2 6326 ol 2
15 22 16425 425 « 6351 26 297° s12 3 7000 50 2 6327 «Ard 25
ot
7 28 8
Mar. M
.5 19.5 14505 470 6366  18.5 26" N12 3 1800 7 1 New ~IABrd 19
ot
b 383 12
6370 23.5  321° NO8 3 2800 4 3 Part of 6352 Bpdd 23
>36 2230 35 ot 6373  25.5  294° NI12 3.5 5600 29 3 Part of 6352 erss 29
46 - 1.3
1,5 17208 1_50‘
Apr.
33 2212 150} ot 6386  14.5 30°  NI13 2.5 2400 15 2 6366 LBy & 14
39 2



POLAR CAP ABSORPTION

GEOMAGNETIC STORMS

et Time Rise Start No. of Max.
Hr. Time Dur. Int. Hr. Stations 3-Hr Event
e (UT) To Peak  (Hrs.) (db) Obs. Date  (UT) Dur, Type  Int. Reporting Kp No.
1
t.
-- N
24 09-- 1.3d g ms 15 6 95
27 00-- 0.9d g m 4 5 96
i
|
|
V
|
3
2330 ~6 ~ 30 17 B,L,N
Sept
30 2109 0.9d sc ms 17 8 101
Oct
11 07-- 1.1d g m 1 5 103
19 23-- 0.5d g m 1 5 104
27 <24 N
26 1940 1.3d sc m 10 5 106
28 0810 1.2d sc m 18 9 107
Nowv.
06 2318 l.4d g m 10 6 109
7.
1600 16 B,L,N
17 14-- 1.6d g ms 15 6 113
c.
<0300 N
Dec.
\ 01 03-- 2.4d g ms 18 8 115
05 1358 1.2d sc m 2 4 118
28 09-- 0.7d g m 4 4 120

A

lméj/t V4




FLARE DATA SHORT-WAVE RADIO FADEOUTS
Wide
Event Beg. End Max. No. of Beg. Dur. gpre., NO-of Be
No. Date (UT) (UT) {uT) Imp. Position Obs, Type Imp. (UT) (Min.) Index Obs, Type (U’
1962
Jan,
1 10
2 19
3 23 G 1+ 1422 30 - 1
4 24
5 29
Feb.
6 04
7 06
8 06 SL 1+ 2107 43 - 1
G 2 2205 60 - 1
9 11
10 15
11 22
12 23 2202 2209 2205 1- N11 E28 1/1 G 1 2150 27 - 1
G 1 2410 28 - 1
13 26
Mar.
14 01 1634 1730 1644 2 S$13 w57 4/4 S 2+ 1634 56 § 9 6 1
4 1
15 05
16 13 1444 1640 1446 2+ N10 E66 5/2 .5 3 1448 9 5 9 6 1
4 1
17 22 0233 0236 1 N12 E12 1
18 22 * 2220 2310 2241 3 NO7 E36 1/1 G 1- 2241 26 - 1 2
Apr.
19 06
20 10
21 12 3 1
1 1
22 12 2149 2248 2216 1- N11 E19 33 G 1+ 2212 108 3 2 6 2
4 2

R UL




1960-1962 (CONTINUED)

DYNAMIC SPECTRUM DATA
Type I
Event |ang cont Type 11t Type II Type IV
No. Time/Int. Time/Int Time/Int. Time/Int.  Obs.
1
2
2 I (weak) in 1II_1600- *1500- HW
s progress all day 51956/1 1506/2
C1440- G1503- w
1455/1- 1505.5/1
4
5
6
7
8 152156- * 2113- H
2247/2 *2203- 2200/2
2223/3 * 2223- w
2326/1~
9
10
11
12 152000- * 2201-
>2420/2 2417/2
C2015- w
2105/1-
C2105-
>2435/2
13
14 G1636- *1641- HW
1642/3+ 1659/3
* 1753- H
1828/3
* 1700- w
2005/2
15
16 G1450- H
1458/3
17 20225.5- *0231.5- s
0228.5/1 0235/2
£0231.5-
0234/2
£0239-
0240.5/2
18 G2301- H
23042
19
20
21 g1640- *1648- W.H
16431 16513
g1654- *1658-
1655/2 17072
G1718- * 1710-
1722/2+ 1925/2
22 €2148- G2148- *2154- * 2202- W.H
2156.'2+ 21563 2207.3 23352+
G2210-
2213/3
S——,

7173

-

17,

/7R



SPOT DATA -
ilson CMP When Mt. Wilson
Gr. Day Lat. H Seen Area No.
Apr.
18.5 NO7 20 12-24 15542
19.2 NO9 16 13-24 543
19.5 N15 (10) 21-23 546
pot Data Event 23
pot Data Event 23
pot Data Event 23
May
o¢  0L0  NO9 25 24- 6 15548
rw «  ol.4  N1O 14 26- 5 549
A 060  NI8 15 30 8 15555
o ¢ 121 s09 18 8-19 15560
{ 27.8 508 25 21- 2 15565
June
{ 03.4  s17 2 31- 2 15568
{ 26.1 N15 (15) 21-31 15564

\ /el




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 um (Min.) (UT) Flux Obs.
75- 108 E 1430 120 NBS
26
41-
19
450- 108 C+ 2156 8 2157 > 30
150 {2204 86 2229 >30  NBS
1 a1- 18 ¢ 2211 2 HA
‘ 16
|
580-
320
41-
23
41-
22
320- [ 1640.5 4.5 >900 545 ¢ 1637 8 1639 120 N
12 [¢] 1752 43 1756 500 }N 108 C+ 1636.5 12 1645 >300} NBS
250- 1648.5 52 > 30
125 18 1639 1
41- {1645 2 McM
22 1654 2
580- c 1450.5 11 1452.7 320 N 9400 C- 1448 >70 1450.7 HHI
25 9100 C 1448.2 15 1450.5 861 N
1500 C+ 1448 5170 1451.7 >880  HHI
545 s 1450 10 1454 40 N
108 C 1450 22 14523 >30 NBS
280- 3750 c 2231 > 15 29 Nag
50 2000 ¢ - >15 2231.4 16 Nag
108 s 2302.4 2.2 >300 NBS
41- c 1720 1 300 osl 600 s 1709.5 1.5 17 Ue
26 545 ¢ 1720 1 22 N
41- 108 s 1716.2 2.2 17209 >30  NBS
22
41-
22
41- C+ 2148 24 2206 > 400 N 9400 s 2211.5 4 2212.1 76 Nag
21 3750 s 2204 11 2212.2 135  Nag
2000 (¢ 2150 2 2150.9 60} Nag
¢ 2203 11 2212.2 92
1000 ¢ 2203 10 2212 74 Nag
208 C~ 2148 26 2207 360 Uss
108 C+ 22147.3 111 2150.9 >3000 oo
2158.9 146 2212.3 > 300
18 2134 42 Bo




10 CM EVENTS PLAGE DATA
McM Avg. N ¢ Age i
Beg. Dur. Max. Peak Plage CMP Avg., Max. Ff. o § Rgte n Identification Mt.
Type (UT) (Min.) (uT) Flux  Obs. No. Gr.Day Lo. Lat Int.  Area ares  Rotation Typ!
Apr,
3 1734 294 1845 25 » 6393 19 331 N1O 3 5400 50 4 6370 a
2 1800 11 1803.5 20/ Ot £
2
3 1832 268 2017 123 6393 See
2 1957.3 1.7 1959 72
3 2002 85 2035 4 ot 6393 See
3 1342 366 1624 37 6393 See
6 1437 13 1443.5 42 (ot
1 1532 9 1535.5 7
6 1613.5 29.5  1624.2 45
May
3 (1344 67 1356 4 o 6403 €15 166 NIO 3 5500 15 2 6385 Py
2 {1405 24 1413 175 oL
A 1915 110 1910.5 60 Ot 6411 06 106° NI18 3 1600 10 1 New e_f/f
6416 15 347 st 3 2000 8 2 6391
3 {1413 95 1430 315, e
2 1531.7 5 1532.4 56
2 1517 2 1517.2 11 0t 6427 28 175 $08 3 3500 10 1 New Z.
June
3 1634 22 1638 3 ot 6432 03.5 89 s18 3 1600 2 2 6414 L
May
3 1950 80 2013 6 Ot 6426 265 195  NI5 3 4200 16 2 6406 L.

S.viyist




1960-1962 (CONTINUED)

DYNAMIC SPECTRUM DATA

Al
Type 1
Event | and Cont. Type III Type 11 Type IV
No. Time/Int. Time/Int. Time/Int Time/Int. QObs.
23 I_in progress 111 _1520- *1844- H
S all day 52000 1853/2
* 1839-
1942/3
24 I (weak) in G2000- *2004. 6- HW
progress all day 2002/2 2019/3
25
26 I_ (weak) in G2007- *2022- HW
s progress all day 2011/3 2032/2
27 G1511- *1554- H,wW
1514/3 1603/3
gl615/1+ * 1612-
G1620- 1930/1+
1622/1+
28 G1353- *1414- HW
1357/1 1427/3
G1412-
1416/3+
* 1420- w
1635/2
29 G1918- *1920- H,W
1921/3 1940/3
* 1918- H
2012/2
* 1925- w
2130/1
30
31 G1532- *1533- H
1533/2 1538/3
32 I in progress *0245- S
all day 0253/1
33
34 IS (weak) in G1516- * 1530- W.H
progress all day 1520/2 1725/1-
35 *1640- H
1645/2
36
37 g1952- *2005- w
1953/1- 2015/2
G1956-
1957/1
G2008-
2010/2
38
39
40
41
42
47
44




TABLE

Vil

SPOT DATA

MP When
r. Day Lat H Seen
AU,

13.3 NO6 (15) 11-19

See Sput Data Event 45

20.3 NO2 (10) 17-25
Sept.

09,5 s14 21 3-15
Oct.

14.7 s13 17 8-19
26,0 N15 12) 24-24
26,2 N10 20 19-31
18.4 NO3 i2 12-19
18.6 501 ‘1 13-13

Mt. Wilson
Area No,

15613

15616

15624

15644

15653

650

15646
647

sZZZ - /5L




. . - FLARE DATA - SHORT-WAVE RADIC FADEOUTS
Wide
Eivent Beg. End Max, No. of Beg. Liur. Spread No. of
No. Date (T (UT) uT) Imp. Position Obs. Type Imp. (UT) (Min.) Index Obs.
o2
Apr.
A 18 * 1734 2129 1808 3 NO9 E0o 44 63 1752 08 5 5
24 20 1958 2040 2002 2 N0y w27 55 S 2 2000 30 5 8
25 20
26 21 2005 2107 2013 1- N13 w44 33
27 22 1430 1710 1450 2+ NO8 w48 8,5 *S 3 1446 134 5 9
28 27 1413 2 NO8 E49 6,3 S 1+ 1413 20 5 11
May
29 01 1915 1940 1924 1 N1ig E61 373 S 1+ 1916 26 5 1
30 [
31 18 1530 1609 1534 1 $10 W55 43 SL 1- 1530 30 - 1
32 23 G 3- 0127 105 - 1
33 27
34 27 S 111 1524 1519 1- 42
\1527 539 1333 1-
35 28 1629 1725 1640 2 S16 F78 2.2 SL 1 1640 20 5 6
36 31
June
37 01 2006 2043 2019 2 S08 weS i G 1 1955 55 - 2
38 09
39 26
July
40 04
41 24
42 25
43 31
Aug.
44 06

o 4/4 -y
0)



POLAR CAP ABSORPTION

GEOMAGNETIC STORMS

hset Time Rise Start No. of Max.
ate Hr. Time Dur. Int. Hr. Stations  3-Hr Event
(UT) To Peak  (Hrs.) (db) Obs. Date (UT) Dur. Type Int. Reporting Kp No.

Jan,
10 0213 1.4d se ms 15 6 1
19 0113 0.8d sc m 6 4 2
Feb.
04 0930 0.7d sc m 12 5 6
06 1800 1 d g m 2 4 7
11 10-- 1 d 4 m 3 5 i
15 16-- 1.8d g m 14 6 10
22 0220 0.7d sc m 4 4 11
26 1234 1.3d sc m 9 § 13
Mar.
05 08-- 1.6d g ms 14 6 15
Apr.
06 0400 3 d 4 ms 12 6 19
10 08-- 1.4d g m 12 5 20




200 MC DATA OTHER RADIO DATA
Beg. Dur, Max, Peak
Freq. ! g Obs. Freq. Beg. Dur. Max, Peak
Range (mc) Tee - ©D M) D Flux (me) Type (UD  (Min) (UT)  Flux Obs.
75- f 1800 100 1817.3 310  Sea
25
580-
170
300- c 2002,7 3.5 2004.2 170 Hir 108 C 2001.5 6.7 2006 > 300 NBS
25 18 2000 3 Bo
120- c 2008 3 2009 50  Sea 18 2008 5 Bo
24
90- ¢ 1535 70 1625 115  0Osl 9100 (s 1438 37 1502 52) N
20 c 1551 2 1552.5 130 Sea s 1613 15 15
a1- [ 1603 32 1624 140 N 600 (s 1545 15 2L g
19 s 1602 35 25
545 ¢ 1552 40 18 N
240- c 1412.3 8 1413.6 2100 N 9400 ¢+ 1412 23 1413.2 614  HHI
16 1500 ¢ 1412 >9 1412.5 150  HHI
545 (s 1412.8 3.2 1413.8 25
s 1416.2 0.3 60
41- 1 c 1412.3 1412.5 8000° AOP
22 108 C+ 1412.3 50.7 >300 NBS
23 F 1412.4 26.2 14126  »10000 AOP
150- ¢ 1918 10 1918.5 270 Sea 108 C+ 1918.5 18 1922.5 > 300 NBsS
12 18 1919 36 Bo
3000-
180
41-
23
240- c 1531.9 3 1533.7 800 N 9400 c 1531.7 2.6 1532.5 HHI
50 9100 s 1531.9 1.2 1532.3 62 N
1500 s 1531.5 4.2 1532.4 84  HHI
108 C 1531.5 10 1535 >300 NBS
18« 1531 4 McM
41- s 1517 1 >1000 N 808 ¢ 1517 3 1518 50 Pra
22 536 ¢ 1516.5 3.5 15175 19 Pra
1084 s 1516 3.5 1516,5 >300 NBS
18 ¢ 1517 3 McM
240- ¢ 1640 2 160 N 108 s 1641.8 3.5 1643 >300 NBS
50
41- 18 2009 6 McM
19

5.VIII-18R




10 CM EVENTS

PLAGE DATA

McM Mean Avg.
5. Dur, Max. Peak Plage CMP Long- Avg. Max. No. of Age in Mt, Wilson
) (Min.) (UT) Flux Obs. No. Gr.Day jtude Lat. Int. Area Flares Rotation Identification Type
Aug, Py
039.5 2.6 2041 23\ o 6514 13.5 230 NO6 3 2000 14 1 New A
t
30 2
R44.5 4 0246.8 70 Nag 6514
6522 20.5 137 NO02 3 1500 10 1 New o Bd
Sept. o
03 472 1529 140} 6548 09.5 233 §12 3.5 1800 7 1 New £3,4
bso.2 200 13§ Ot
44.5 27.5 1846 7 105}
712 38 9j O
Oct.
6579 14.5 131 513 3 2800 20 1 New = {Brd
D33 > 60 2100 6 Ot 6591 26.5 333 Ni4 3 3800 11 3 6562 A o A
(3pd
2 >270 1658 16 Ot 6581 18.5 78 NO4 3.5 3800 14 1 New ,[\51),{
oL <
17 10 0319.6 87 Nag

5.VII-19L




POLAR CAP ABSORPTION GEOMAGNETIC STORMS
Onset Time Rise
Jate  Hr. Time Dur. Int, Start No. of Max, Event
P T (Hrs.) (db) Obs. t Hr, Stations 3-Hr No
0 Peak Date (UT) Dur. Type Int. Reporting Kp )
Apr.
20 2356 2.5d sc m 12 5 25
May
06 09-- 0.6d g m 9 5 30
\
\
27 0414 0.8d sc m 2 4 33
31 04-- 1.2d g ms 8 5 36
June
09 01-- 1.6d g m 5 5 38
27 00-- 1.6d £ 2 4 39
July
04 18-- 1.7d g m 2 5 40
24 0.7d sc - 5 41
25 20-- 2.5d g ms 16 6 42
31 15-- 1.6d g ms 1 6 43
Aug.
06 00-- 3.5d g m 8 5 44
Y AT %
I'd
N %))



FLARE DATA

SHORT-WAVE RADIO FADEOUTS

Wide
Event Beg. End Max, No. of Beg. Dur, Spread No. of
No. Date (LT) (UT) (UT) Imp. Position Obs Type Imp. (UT) (Min.) Index Obs. Type
1962
A,
40 1 2043 2118 2044 1- NO7 w0 13 SL 1 2040 60 5 4 3
46 14 0244 0322 0247 1 N06 Wiy 33 S 1. 0245 15 4 2 c
47 14
13 19 1648 1715 1655 1- NOl E08 43 S 1 1652 18 5 4
49 21
50 28
31 30
Sept.
52 al
53 0ot
54 07 1507 1730 1531 2 S14 25 83 SL 1+ 1515 43 5 5 6
- - 4
2
4
o il
56 18
37 25
58 2y
Oct,
59 W28
tar iy
6l 11
62 14
63 16
64 19
v) 1y 2021 2114 2040 L NOE R 2 S1 1- 2042 18 - 1 3
bt 22
67 23 1642 1745 1704 2 N7 win 22 3
1 23
6y 21
New,
70 0ou
71 13
72 21
i3 30
] 30 B
Dew
75 ud
g 11
Kk 17
w8 26




1960-1962 (CONTINUED)

DYNAMIC SPECTRUM DATA

-
Type I
Event | and Cont. Type III Type I1 Type IV
No. Time/Int. Time/Int, Time/Int, Time/Int.  Obs
45 G2035- *2042- H
2038/2 2045/3
G2040-
2042/3
G2048-
2050/2
46 £0236.5- *0248- s
0237/1 0255/3
G0239-
0240/1
G0246-
0247.5/2
47
48 G1651- *1653- H
1655/3 1655/3
49
50 g1520- *1519- w
1521/1 1523/1-
51
52
53
54 ls (weak) in *1514- W,H
progress all day 1535/3
* 1517- HwW
1702/3
55
56
57
58
59
60
61
62
63
64
65 G2033- *2100- * 2033- W
2038/2 2115/1 2128/1-
66
67 GL1649- *1648.7- H
1653 1650/2
*1656- * 1656- w
1706/3 1813/1-
68 / /
69
70
71
72
73
74 *0322- S
0329/1
75
76
kil
78

s~ 07 O-/




200 MC DATA OTHER RADIO DATA
C
Freq. Beg. Dur. Max, Peak Freq. Beg. Dur., Max. Peak D
Range (mc) Type (UT) (Min.) [L2)] Flux Obs. (me) Type (UT) (Min.) (UT) Flux Obs.
75- 108 s 20395 1.5 2040.3 >30 NBS
45 18 ¢ 2047 McM
¢ 0240 0.8 8o0] 9400 s 0245 3 >175  Nag
c 0247.1 6 0249.7  >1000, ir 2000 ¢ 0245 5 0246.8 33 Nag
1000 s 0245 5 0247 22 Nag
545 ¢ 0246 1.6 30 N(H)
18 0246 6 HA
150- 3 1651 1 1651.3 120 sea 600 ¢ 1651 2 14 Ucl
g0 : 108 s 1653.3 1.5 1654 >300 NBS
18 ¢ 1649 6 McM
41-
28
|
|
41- s 1510 33 1520 85 N 9400 RF 1509.3 65 1527 183 HHI
18 9100 s 1510 55 1527 26 N
580- 2000 C+ 1505 120 1529.5 HHI
180 1500  C+ 1505.3 120 1527 240 o
1531 360
808 C+ 1507 70 >300 Pra
550  C+ 1512 120 1545 1000 N
260 C+ 1505 70 1518 20 Pra
108 C+ 1507 48 1529 >30 NBS
| 41- 18 2035 4 Bo
| 22
} 125- RF 1645 108 1656 62 Sea
\ 60
41-
13
|
9400 s 0317 12 0320 56  Nag
2000 s 0312 12 0318.4 57  Nag
1000 ¢ 0312 18 0317 62  Nag

S.VIII-19R



POLAR CAP ABSORPTION GEOMAGNETIC STORMS
et Time Rise No, of Max.
' Hr, Time Dur. In, Start . Hr. Stations 3-Hr, Event
(uT) To Peak (Hrs.) (db) Obs, t Date {UT) Dur Type Int. Reporting Kp No.

Aug.
14 17-- 4,84 € m 10 5 47

|

|

|

' 21 22-- 3.3d 4 m 4 5 49
30 2336 0.6¢ sc ms 5 5 51
Sept.
01 06-- 3.6d -4 ms 10 6 52
06 04-- 0.5d g m 2 5 53
11 19-- 2.5d g ms 16 7 55
18 21-- 1.6d g m 12 6 56
25 18-- 1 d g ms 8 6 57
29 20-- 0.7d g m 1 5 58
Oct.
01 o1-- 1.8d4 g m 12 [ 59

i 07 2026 4.5d sc ms 14 6 60

1 14 00-- 1.5d g m 4 5 61

I 18 10-- 0.5d g m 2 6 63
19 08-- 0.7d g m 4 5 84
22 02--~ 1.5d g m 5 5 66

d 1730 ~ 12 N
24 10-- 3.2d g ms 9 5 69
Nov.
06 02-- 1.5d € m 4 5 70
15 05-- 2 d g ms 11 6 7
21 00-- 2.5d g m 11 5 72
30 0l-- 14 € m 8 5 73
Dec,
04 0334 1d sc m 13 4 75
11 00-- 1.2d4 g m 5 5 6
17 16-- 4.5d 4 ms 15 7 7
26 08-- 0.6d g m 3 5 78

5 ~/F
% €




s

FLARE DATA SHORTWAVE RADIO RADEOUTS
Wide
g:'ellf Date K[Ja';‘() Imp. Position gg;::vations Type Imp. (E:;’% ]()Mu:n) IS:;:;:
1963
Jan,
1 12
2 29
Feb,
3 09
4 10
5 15 2022 1- NO8 E72 1/1
6 16
Mar
7 03
8 07
9 09
10 31
Apr.
11 04
12 05
13 14
14 15
15 15 1619 2 S10 w09 8/4 *S 3 1615 50 5
16 16 1651 i- S15 w22 2/2
17 24
18 25
19 26 G 1+ 0312 39 -
20 30
May
21 01
22 01 0608 2 N15 E46 8/2 SL 2+ 0530 39 5
23 13
24 20 1- NO5 W19 11

D',-—ZW/'- 2{3&



10 CM EVENTS

PLAGE DATA

Mean Avg. Avg.
Beg. Dur. Max. Plage CMP ;o0 Lat. It.  Max.
un (Min) D Obs. Gr.Day itude Area
Feb.
21 225° NO7 3 1200
Apr.
1615 95 1617 ot 15 246°  s11 3.5 2500
1637 33
2 1642.5 3 1644 ot
1649 3 1649.3
0346 4 0346.6 N
0405 45 0418.2 a8
May
0526 34 0544 45 348°' N17 3 5200
0600 40 55 Nag
2254 29 2258 ot 19.5 150° NO9 3.5 4200

5.

<



TABLE VIII CHRONOLOGICAL CATALOGUE

SPOT DATA
‘ No.
" of Age in Mt. W, CMP When Mt W.
Flares Rotation Identification Type Gr.Day Lat. H Seen srea No.
| Feb,
|
2 2 6678 d d/ﬁr/¢ 21.1  NO7 3) 19-23 15699
i
I
|
|
|
Apr.
28 1 New dpfaé 149  S13 (10) 10 - 16 15714
See Spot Data for Event 15
May
5 2 6759 ,Z/jfpl 3.5  NO7 (15) 28 - 8 15716
d/ 3.6 N21 4) 3-3 718
dap
18 1 New Lsph 202 N8 (20) 13 - 25 15726
G

S EZ -0
<y



MAJOR SOLAR EVENTS 1963

DYNAMIC SPECTRUM DATA

200 MC DATA

Event Type I Type I Type It Type IV Frequency Beg. Dur.  Max. Peak Be
No. and Cont. Tiyrxx)\e/lnt Time/Int. Time/Int. Obs. Range (mc) Type  (UT) (Min)  (UT) Flux Obs. Freq. Type [0
Time, Int. .
1
2
3
4
5 *2019- w 41-
2034/2 22
*2048- 38-
2056/2 25
6
7 *2350- HW 140-
2353/1 27
8
9
10
11
12
13
14
‘15
16 ¢ in progress G 1641- * 1703- w 41- c 1643.7 1 1643.9 190 N 9400 (s 16
all day 1645/2+ 1755/1 18 c 1649 3 1649.2 1860  Sea f 16
G 1648- 1500 (s 16
1653/2+ c+ 1
600 (s 16
s 1¢
c 1¢
108 (s 16
c 1€
18 (E 16
c 16
c 1
17 *2005- * 2030- w 4i-
2029/1+ 2118 21
18
19 g 0346- *0352- s c 0351.5 0.5 03517 720 . 2000 (e
0348/1 0415/2 ¢ 0351 20 20  Hir {C
g 0350- 1000 c
0350.5/1 {f
g 0403.5-
0409/1
20
21
22 G 0535- *0536- s c 0533.8 2 0534.9 000 9400  Cs 08
0537/2 0558/1 c 0536 35 180 0¢
G 0548- 2000  C+ 0
0600/1 1500 C+ <05
1000  C+ 08
600  C+ 08
23
24 g 2241- * 2313- w 41- 108 B 23
2242/1 2422/2 22
G 2247-
2249/1
G 2303-
2304/2

77 -40
sE7 0)?



TABLE Vil

[
eak
lux Obs.
—
|
i
2
‘27 Ot
|
15 N
32 Ot
|
i
16 Ot
14
27 Ot
70
10 Nag
50 Nag
300
25 Ot
3.4
5 Ot

PLAGE DATA SPOT DATA

McM Mean Avg. Mt W,
Plage CMP  pong- Avg. Max. No.of Type cmp Lat u ;Vhen Mt W
No.  Gr.Day jyug4e Lat.  Int.  Area Flares tdentification Gr.Day . een Area No.
6814 18.5 163 NO03 3.5 1200 15 New C’L/.ﬁ»é is.7 NO3 ) 21 -24 15728
6814 See Spot Data for Event 25

6805 See Spot Data for Event 24

6805 See Spot Data for Event 24

6805 See Spot Data for Event 24

June June
6827 09 239" S13 3 1200 4 New yé/:ﬁoé 9.0 s12 m 7- 9 15732
6832 12 199°  N15 3.5 4200 27 6803 d/ﬁ/u.l 12.0  NI3 25 8-16 15733
6847 20.5 87 NO8 3 700 2 New dﬁ/@ 21.2 NO8 - 23 - 26 -
Aug. Aug.
6908 4 218 N1l 3.5 1800 7 New ,Z/ﬁ/;l 4.0 N1l 28 28- 9 15745
6909 5 205 N12 3.5 2400 13 6870 I4 j/W ¢ 5.2 N1l 26 30 -10 15747
O Ay 5.6 N12 6 31- 6 748

6909 See Spot Data for Event 45

6909 See Spot Data for Event 45

paz4 18 33 81203 2500 14 New £ 3pk 18.1  §13 22 12 - 23 15750




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.
Jan,
12 2220 7d g m 13 5 1
29 18-- 2d g m 15 6 2
Feb.
09 18-- 5d g m 13 6 3
Feb,
10 ~30n ~12 N
16 «1200 ~ o N
i
1
: Mar
Mar 07 18-- 4.8d g m 1 6 8
09 00--  ~8h ~90 N
31 2116 0.6d sc m 1 5 10
Apr,
Apr. 04 0545 3.5d sc m 12 s |u
05 <1200 ~%4 N
14 09-- 1.2d ? m 2 5 |13
15 <1200 30h ~ 100 N
i3 2 1643.8 160 ;
9 3.3 16493 163/ HHI ‘
2.5 2.5 1644 >88 ‘
8.5 12 1649.4 gg HHI :?
3.5 1 23 i
9 1 20} Ue
0 1.5 12 :
3 1.8 1643.8 >300 !
8 1 1650 >3oo} NBS |
0 210
1 5 McM
8 6/
25 ~Q0--  ~8h ~30 N
5.8 12 0346.6 61
i8 48 0418 sgf Nag
6 15 0348 24
i 21 0410 24} Nag
May 30 1523 4d sc m 12 6 |20
o1 ~00--  ~36h ~188 N
2 28 0537.6 1500
0 40 g0 Nag
6 40 0545 600"  Nag
0 >60 0546 >290  HHI
6 10 0545 135 Nag May
Y 57 555 Ue
13 04-- 0.5d g m 2 5 23
5 >157 2346 >30  NBS
5.VIlI-20R -—




FLARE DATA SHORTWAVE RADIO FADEOUTS 10 CM EVENTS
. Wide No. “
Event Beg. End Max. . No.of Beg. Dur. Spread of Beg. Dur, Max.
No. pate | (UT)  (UT) (uT) Imp.  Position Observations Type Imp. (UT) (Min)} Index Obs. Type (uT) (Min)  (UT)
25 23 1229 1305 1232 1 NO5 W65 6/3 s 2 1235 24 5 10 3 1210 35
1e2d 1308 2 1236 6 12365
26 23 1510 1530 1521 1 NO4 W70 5/4 sL1- 1516 26 - 1 s 1549.5 2
1547 1555 1550 1- NO5 W70 3/3 S 1+ 1544 23 5 10
27 24 1515 1525 1519 1- N10 W70 5/3 SL 1+ 1517 135 5 2 1515.3 5  1515.9
28 25 0129 0135 1 NO8 W78 1
29 25 1622 1638 1624 1 NO5 W85 3/2 s 2 1620 % 5 11 2 1621.8 6.2 1622.5
30 27
31 27
June
32 06
33 07 2337 0102 0012 1 S12 E14 2/2 3 2235 >80
2 2335 15 2342
34 14 0220 0247 0229 1 N10 W32 2 s 1+ 0223 25 4 3 C+ 0220 10 0226.7
0247 0330 1 NO9 W35 1 0230 30
35 14
36 18
37 25
38 25
39 26 0252 0346 0305 1 NO7 W68 3/1 G 1 0250 7 - 1 ¢ 0302.5 15 0304.4
July
40 04
41 09
42 21
43 30-31
Aug.
44 09 2234 2340 2245 1 NO7 W80 11 SL 1+ 2234 66 4 2 2 2234 30 2246.3
4 26
45 11 1827 1900 1841 - N1 W90 2,2 s 1. 1900 0 - 1 1 1944 4.5 1946.3
1935 2005 1948 - N14 W90 2,2 1 1957.5 1.5 1958
46 11-12 | 2357 2406 2401 1 N18 W90 11
47 12
48 17 1540 1640 14 $12 E09 2,1 s 2 1609 31 5 6 2 1609 8 1610.5
4 1617 30
49 18
50 19
51 27
g'.m- /¢~ @ 5.Vill



"CONTINUVED

DYNAMIC SPECTRUM DATA 200 MC DATA
~
Event Type I T Type 11 Type IV Frequency
ype IIL yp ) a Beg. Dur. Max. Peak Beg.
No. ;r;:]go;‘t{- Time/Int.  Time/Int. Time/Int. Obs. Range (mc) Type T (Min.) UT) Flux  Obs. Freq.  Type (UT)
25 *1254.5- * 1343- w 41- 600 ¢ 1238
1304/2 1425/1- 22 108 E 1230
18 ¢ 1251
26 G 1521.5- * 1600- w 41- 600 ¢ 1549.5
1524/2 2015/1 22 108 c+ 1549
g 1550- 1600
1551.5/1+ 18 {C 1522
C 1549
27 *1519- H 175- c 1515 1.2 180 N 9400 s 1515.5
1527/2 50 550 s 1515
G 1515- *1524- w 41- 108 s 1515
1518/1+ 1540/1 22 18 E 1514
28 ¢ 0127- G 0111- *0133- 5 ¢ 0130 2 62 Uss 2000 ¢ 0129
0128.5 0117/1 0135/1 1000 f 0126
g 0127- 108 ¢ 0126
0128.5/2
g 0129-
0130/1
29 G 1621- *1623.5- H 150- c 1621.8 4 420 N 9400 s 1621.5
1626/3 1637/2 50 R 1622 1500 ¢ 1613.5
*1631- * 1652- w 41- 550 s 1621.8
1654/3 1712/1- 19 108 C+ 1621.4
1626.6
30
31
32
33 ¢ 2344- G 2340- *2400- w 41- c 2340 20 2347 73 Uss 2000 ¢ 2340
2354/3 2341.5/1 2415/3 12 1000 ¢ 2340
108 ¢ 2344
34 I (weak) in G 0216.5- *0234.5- s 9400  C+ {0221
progress 0224/1 0252.5/1 0231
Cont. G 0245- 2000 C+ 0219
0254- 0301/1 0231
0607/1 1000 C+ 0219
0231
35
36
37
38
39 0306 s 9400 s 0303
0316/2 2000 ¢ 0301
40
41 *0222/1 s
42
43
44 c < 1844- * 2237- w 41- c 2233 1.5 2243 51 Uss 9400 C 2239
2240 2335/2 14 3750 C 2235
2000 S 2235
1000 s 2235
18 2236
45 G 1905- *1905- * 1905- w 41- 18 1958
1906/2 1914/2 2032 18
G 1957-
2002/2+
46 *0000- s
0008/1
47 g 1944- *2057- * 2102~ w 41-
1945/1- 2102/2 2300,2 19
48 ¢ 1610 G 1609- *1611.5- HW 240- c 1609.5 5.5 1610 >650 . 9400 C 1609
1611/3 1616/2 29 RF 1617 20 1621 14 N 1500 ¢ 1609
600 s 1609.5
18 1610
49
50
51

774

=2/
P ¢



TABLE VIII

PLAGE DATA SPOT DATA
M
ean AVE,
k %TM CMP y ong. Ave. May, Noof Agemn Mt w. cup When M. w.
Obs. N:ge Gr.Day jrqe Lat. Int.  arep Fiares Rotation Identification Type Gr.Day Lat. H  Seen Area  No.
Sept. Sept.
g Ot 6961 16 10°  s07 3 3600 20 2 6930 laflvaé 15.2  s06 1 9-15 15766
L Nag 6961
See Spot Data for Event 52
b «6964  20.5 310° N4 3.5 4800 87 3 6931 * j/ﬁy/é 20,1 N14 (35) 13-26 1400 15768
B
1
b Ot
b
p
p 6964 See Spot Data for Event 55
E Nag
b Nag 6964 See Spot Data for Event 55
K 6964 See Spot Data for Event 55
p Ot
B
p 6964 See Spot Data for Event 55
p
V] Nag
p
D
0 6964 See Spot Data for Event 35
0 Nag
5
Oct, Oct.
71 ot 7003 26.5 195  NI2 3.5 5000 23 2 G980 e Sy S 20 N2 26 20- 31 15779
3 Capd 26,7 N12 13 20-29 780
/
05 Ot 7003 See Spot Data for Event 68
5.VIH-22L S L2z 22 ¢




|

JTHER RADIO DATA

POLAR CAP ABSORPTION

GEOMAGNETIC STORMS

L3

Dur. Max. Peak Ounset 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.
! 1.5 17 Ue
90 1308 NBS
4 McM
3.5 23 Uc
2.5 1550 »30
75 1610 <30 NBS
3
4 } 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
27 ~00-- <24 N
27 2027 1.6d se m 3 5 31
June
06 17-- 1.5d g ms 16 7 32
15 2345.1 72 Nag
20 2345.2 350 Nag
5 2344.3 30 NBS
10 0226.6 50 N
20 18 a8
12 0227.6 34 N
35 6 ae
12 0227.6 25
20 4 Nag June
14 ~12-- ~~24h 9€ N
18 11-- 0.5d g m 3 5 36
25 02-- 1.5d ¢ m 11 6 37
25 <12-- ~ 24 N
10 0304.4 20 Nag July
2 0304.4 6 Nag 04 18-- 1.6q ¢ m 6 6 40
21 05-- 4d g m 13 5 42
30 03-- 3.5d g m 8 5 43
30 2246.2 140 Nag
35 2246.2 290 Nag
30 2246.3 210 Nag
25 2246.5 21 Nag
24 Ha
7 Bo
20 1610.2 500 HHI
30 1610.2 137 HHI
5 80 Ue
3 Bo Aug.
18 08-- 0.6d g m 10 6 49
-
19 15-- 2d g ms 13 7 50
27 15-- 1.5d 4 m 5 S 51
SVII-2IR =




FLARE DATA

SHORTWAVE RADIO FADEOUTS

wide No.
Event Beg. End Max. No. of
: atd Beg. Dur. gspread of
No. Date {UT) (uT) {UT) Imp. Position Observations Type Tmp T (Min) Index Obs. Type
Sept.
52 08 1951 2006 1956 1- S09 ES0 1/1 G 1+ 1905 65 4 3 1
53 13 0535 0840 1 S10 E42 4/- *sL 3 0409 71 5 5 ¢
54 13
55 14 2112 2205 2123 1 N12 E72 1/1
2202 2221 2206 1 N1l E7l 2/2 1A
9
2
4
6
56 15 0015 0219 0042 2 N15 E75 4/2 *s 3+ 0015 180 0 1 *C+
57 16 *0325 0617 0422 3 N1l E57 4/1 s 2 0325 60 - 1 s
58 16 1430 1532 1505 2 N12 E 48 6/2 *G 3 1440 125 4 3 2
—_—— .
4
59 19
60 20- 2314 - - *s 3 2351 214 5 10 *C+
21, 2351 2601 2403 NiO wos  4/4 o+
*C+
61 21
62 21
63 24
64 26 *0638 0944 0717 3 N13 w78 16,4 *SL 3+ 0709 102 5 9 *C+
65 26
66 27
Oct.
67 11
68 18 1625 1710 1631 1 N12 E 9 22 S 2 1558 28 5 9 2
4
69 18 2006 2058 2010 1y N16 E90 11 S 2 2045 15 5 9 2

10 CM EVENTS

Beg. Dur. ng. Pe:

{(UT{ {Min) (UuT) Flu

1915 10 1818.5

0411 ki 0414 1

1855 >225

2106.5 27.5 2134

2134 9 2

2143 7 2144.5 5¢

2150 8

2229.5 10.5 2235 1¢

0015 90 0049.4 80¢

0145 90 X

0419.5 1 0419.6 :

1428 8.5

1436.5 133.5 1543 i

1650 220

2350 23 2400.3 14

2429 8 2432.7 k

2435 47 1

2500 45 2515.2 bX

2545 90

0705 35 0716.2

0740 15 0749.3

0755 10

1557 4.5 1559.2
1.5

2043.3 5.8 20445

s —23¢

Z




CONTINUED

DYNAMIC SPECTRUM DATA 200 MC DATA OTHER
Event ;!vdpeClIJnt Type III Type II Type IV Frequency Beg. Dur. Max. Peak Beg.
No. Time lnt.. Time. Int. Time, Int. Time/ Int. Obs. Range (mc} Type (UT} {Min) (UT) Flux Obs. Freq.  Type uT)
52 c 1922- g 19221 *1938- w 41-
1938.2 2025,1- 17
53 c 0423 1.2 04234 190 Hir 18 1930
54
55 1 2100- H 200- 108 RF 2110
S 2140/2 50
¢ 2007- W 41-
2353/3 22
56 I {weak) g 0024- *0027- w 41- c 0025 80 (20) 9400 C+ 0015
all day 0025/1+ 0049,2 12 ¢ 0025.7 4 0025,9 440 Hir 0145
c 0033.5 7 0035 800 2000 C+ 0017
0207
1000 C+ 0022
108 C+ 0027
0031
57 9400 E 0419
2000 s 0419.5
58 IS (weak) G 1510- H 200- 9400 C+ 1441
R alk day 1512/3 16
ls MOO', 9100 C+ 1438
1540/2 RB 1510.1
c 1510 1500 C+ 1440
600 C 1423
550 C+ 1435
108 C+ 1434
23 ¢ 1510
18 1511
59
60 G 2321- *2400- S,H C+ 2350 170 10000 Hir 9500 C+ 2356.5
2323/3 2426/2 2506.5
Cont, in *2403- * 2410- W 41- 2000 C+ 2350
progress all 2415/3 >2455/3 15 2405
day 2500
2555
1000 C+ 2351
2404
2500
2556
18 2348
61
62
63
64 C+ 0705 40 0710 260 N 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
111 ¢
23 C
65
66
67
68 G 1558- *1600- 250- c 1557.4 2 1100 N 550 s 1558.4
1600,3 1613/3 50 108 C 1557
* 1613~ w 41- 18 1558
17331 15
69 G 2043- *2046- HwW 200- C 2045 16 >250 N(P) 550 s 2045
2047,3 2100/3 18 108 C 2043
*2120- w 41- 18 2044
2128/1- 19

50

—22/



[ABLE VIII

PLAGE DATA SPOT DATA
McM Mean Avg. No. M -
Plage CMP Long- Avg., Max. of Age in LW, CMp When Mt.W,
bs. No. Gr.Day ijtude Lat. Int. Area Flares Rotation Identification Type Gr.Day Lat. H Seen Area No.
ot 7003 See Spot Data for Event 68
7003 See Spot Data for Event 68
Dt
t D
lag 7003 See Spot Data for Event 68
"7
)IO DATA POLAR CAP ABSORPTION GEOMAGNETIC STORMS
Dur. Max, Peak Start No of Max. Event
'(Min) (uT) Flux Obs Date Hr.(UT) Dur. Type Int.  Sta. Rpt.  3-Hr. Kp No.
|
!
8 140 N
|
>80 1348.8 420 HHI
'>80 1348.5 HHI
>80 1349 128 HHI
.36 54 Uc
>30 1416 (70)
2.9 1357.8 25000 / AP
2.3 1352.9 2000 AoP
| 1441 1403.3 €000
24 00-- 1.3d g ms 17 ki 72
|
70 0156.5 456 Tk
40 0156.5 145 N
100 50 ag
>40 0156.5 380 Nag
i) 40 01565.5 855
18 0223.7 125
92.5 > 2300 HIR
: 29 1359 1d sc ms 18 8 74
!
Nov
1
07 04-- 4.4d g m 15 6 75
17 0902 0.5d sc m 12 5 76
24 04-- 1.5d g m 5 5 7
30 10-- 0.4d g m 2 6 8
Dec.
02 2116 4.8d se m 14 6 9
19 1429 1.2d S0 m 1 5 80
29 1035 0.5d g m 2 4 81
VIiil-23L MSC 710 =05

s~ J777~-23(

N




1 FLARE DATA SHORTWAVE R:DIO FADEOUTS 10 CM EVENTS
Wide No.
Even Beg. End Max. No. of Be
o . . g Dur. Spread of Beg. Dur. Max. Peak
No. Date uT) (UT) {UT) Imp. Position Observations Type Imp. (UT) (Min) Inges Obs. Type T (Min) T Flux |
70 19 1650 1725 1657 2 N1l ES0 1/1 S 2+ 1651 39 5 9 2 1649.3 11.8 1653 48
n 22 1321 1610 1350 2 N11 E50 13/5 *SL 3 1338 118 5 9 3 1333 165 1436 16
6 1333 45 >95
1 1431.5 2.5 1432.5 2
6 1455 2 1456.5 2.5
72 24
73 28 *0135 0335 0158 3 N12 W24 3 *SL 3 0140 140 5 7 C 0139 50  0156.3 465
4 29
Nov.
7% 07
76 17
7 24
78 30
Dec.
79 02
80 19
81 29
DYNAMIC SPECTRUM 200 MC DATA OTHER RA
Type 1
Event and Cont Type 111 Type II Type IV Frequency Beg. Dur. Max, Peak R Beg.
No. Time/Int. Time/Int. Time/Int, Time/Int. Obs, Range (mc) Type (UT) {Min.) [Lky] Flux Obs. Freq. Type (UT)
70 g 1652- * 1702- w 41- 550 c 1653
1653/2 1837/1 15
g 1656-
1657/2
g 1701-
1703/1
1 I {(weak) in *1356- H 175- RF 1348 50 @ N 9400 C 1333
s progress 1404/3 50 2000 C 1333
all day g 1351- *1356- * 1418- w 41- 1500 C 1333
1354/1 1418/3 1600/2 20 600 ¢ 1344
111 RF 1350
C 1356.4
23 c+ 1352.5
1400.6
72
73 C 0142.2 100 Hir 9500 c 0143
9400 C+ 0140
0220
2000 C+
1000 C+
0222
500 C 0141
4
5
76
il
78
9
80
81




RADIO DATA POLAR CaP »BSORPTION GEOMAGNETIC STORMS .
UU_I'. Mvux. Peak Onset Time Rise Time Dur. Peak Abs. Start No. of Max, Event
"Mm) (rT) Flux QObs. Date  Hr.(UT) To Peak (Hrs.) (db) Obs. Date Hr.(UT} Dur. Type Int. Sta. Rept. 3-Hr Kp No.
4 McM Sept.
13 19-- 4.2d g ms 19 7 54
192 >30 NBS
90 0047.5 17000 Na
100 135 &
110 0054.4 2500 Na
80 40 &
120 0154.3 13800 Nag
3 0027 > 300
25 0035 > 300] NBS
4 0419.6 110 Nag
1 0419.6 55 Nag
140 1510.4 520
‘) 1542.4 460§ HHI
110 1510.1 770
N
120 1456 >1000
1508 >1ooo) HHI
120 550 Ue
90 1507 320 N
70 1450 >30 NBS
2.3 15103 10000 AoP
3 McM
19 0543 0.9d Sc ni 5 5 59
14.5 >900
39 2516 2800f ¥
15 2358.4 1200
55 2430.4 880 Nag
55 2517.4 2100
70 50
13 2358.4 485
56 2432.4 1350 N
56 2510.9 3250 ae
20 15
15 Ha Sept.
21 0000 15 54 (3.1) B
21 1413 2.4d se s 19 9 62
24 18-- 2.5d g« ms 14 7 63
22 0714 2901 Tk
30 0714.2 4350 Nag
>15 80 a8
27 0723 495 N
23 0749.4 115} a8
32 0714 185 ]
23 0749.2 47 Nag
11 340
130 asf  UC
115 0713 260 N
0722 (220  Abp
0716 10000 AoP
26 0730 8 89 (4.6) B
27 1942 2.5d se ms 15 6 66
Oct,
1l 06-- 5.5d g ms 9 6 67
2 105 N
21 1605 >300 NBS
3 McM
3 140 N(P)
17 2045 >300 NBS
2 McM




