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8.7 
those weak  events generally reported i n  the  l i t e r a t u r e  from Riometer 
recordings. 

Polar-cap absorptions included i n  Bai ley 's  catalogue ( re f .  1) and 

In  addition t o  these major events, the catal6gue includes: 

200 Mc/s radio emissions tha t  occurred at the  time of other  so la r  8.8 
events. 

8.9 
other  solar  events. 

Radio emissions at other  frequencies unquestionably associated with 

8.10 Geomagnetic storms 

8.11 All events of lower importance t h a t  a r e  de f in i t e ly  or  reasonably 
associated with one o r  more of the major events. 

8.12 
events a re  given on pages 3.VIII-vii through 3.VIII-xxvii, following the  
descr ipt ion of t he  chronological catalogue of solar events f o r  1958. 

Notes and comments concerning some of the  major so la r - te r res t r ia l .  
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No. No. 
qage Lat.  on& CMP Malor All Area htensity ~ g e  spot Imp. 
NO. t,,de ~ o / G r .  Day nares Flares Groups %et. 

4400 s.12 24" 02/8.5 

4416 S.12 98' 03/28.5 

4530 S.15 82' 05:3. 

4601 N.12 101" 06/18 

4659 S.19 311' 01/26.5 

4686 S.13 86" 08/12.5 

4108 N.18 321" 08/22 

4122 S.09 202" 08/31 

4141 5.07 83' 08/09 

4165 S.18 305" 09/19.5 

4826 S.02 255" l0/20.5 

4913 S.03 283" 12/12 

2 91 

5 90 

3 77 

2 52 

2 112 

3 I 2  

5 60 

1 54 

5 51 

3 58 

4 50 

2 69 

2 5 m  3.5/3.5/4 4 

15000 3W3.523.5 2 

11m 3.5/3.5/3 1 

1m 3.5/3.5/3 3 

2woo 3/3.5/3 3 

11000 3/3.5/3.5 2 

8000 4/3.5/3.5 3 

1 2 m  3/3.5/3.5 2 

low 3.5/3/3 2 

11000 3.5/3.5/3.5 5 

6500 3.5/3.5/3.5 1 

9500 3.5/3.5/3.5 3 

LO 

3 

2 

2 

3 

5 

1 

4 

2 

4 

1 

2 

12997 

13103 
13110 

13197 

13311 

13388 

13389 

13434 

13464 

13493 

13509 

13544 

13625 

13763 

Field 
Type Max. Mean Mag. Strength Zurich 

Area Area class H class 

L 808 

L.M 1539 
L,M 563 

L,M 2061 

L I 9 9  

L,M 1195 

L 1245 

L,M 1150 

L,M 1463 

L 956 

L,M 1041 

L 1824 

L,M 1366 

L,M 1318 

581 

1269 
276 

1332 

580 

801 

155 

816 

1072 

416 

555 

1289 

935 

710 

BP 

BY 
BY 

BY 

BP 

BY 

BP 

BY 

BY 

@P 

BP 

BY 

BY 

Y 

16 E 

21 E 
11 C 

19 F 

23 E 

23 E,F 

23 E,G 

35 G 

23 E 

28 E 

15 D,E 

36 H,E 

26 E 

27 E,F 

TABLE 3.4 THE MOST ACTIVE PLAGES DURING 1958 
WITH THE IMPORTANT ASSOCIATED SUNSPOT GROUPS 

CMP No. 
Mo/ Mt. wilson Field Major Serial No. Mt. Wilson Gr. Plage Max. Mean Lat. Long. 

Table II Number Number Redon Area Area Gr. Day Mag. Class Strengh Flares 

4 

15 

20 

21 

29 

31 

41 

45 

54 

85 

99 

118 

126 

12941 

13023 

13063 

13092 

13103 

13109 

13157 

13191 

13292 

13464 

13544 

13133 

13803 

18460 

18511 

18544 

18515 

18584 

18581 

18628 

18654 

18126 

18857 

18912 

19040 

19083 

4370 

4410 

4445 

4465 

4416 

4478 

4508 

4530 

4596 

4708 

4765 

4891 

4934 

1416 

1462 

1718 

1555 

1539 

1992 

1662 

2061 

2256 

1463 

1824 

1556 

1629 

1180 

1036 

1253 

1016 

1269 

1325 

1226 

1332 

1581 

1012 

1289 

1123 

1018 

N.12 

N . l l  

S.18 

N.22 

s.13 

s.22 

S.22 

s.15 

N.28 

N.18 

S.18 

S.16 

S.16 

303" 

301" 

15" 

174' 

92". 

13" 

148" 

348" 

206' 

322" 

303" 

14" 

14' 

01/11.29 

02/13.30 

03/01.48 

03/22.15 

03/28.96 

03/30.39 

04/21.00 

05/03.09 

06/10.08 

o8/21.89 

09/19.59 

11/30.60 

12/27.89 

36 0 

35 0 

28 3 

20 0 

21 5 

17 0 

23 0 

19 5 

21 1 

23 5 

36 3 

23 0 

19 2 

TABLE 3.5 LARGE SUNSPOT GROUPS DURING 1958, 
MEAN AREA >loo0 MILLIONTH 
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TABU I. CATALOGUE OF MAJOR SOLAR FLARES DURIIVG 1958 

The meaning of the  various colwnns and a deecription of the data  
contained i n  Table I - Catalogue of Major Solar Flares ,  are given below. 

A major flare is defined as a f l a r e  which has been reported with 
importance 3 or  3+ by a t  l e a s t  one solar  observatory, or with importance 
2+ by at  l e a s t  two observatories and published i n  the Quarter ly  Bullet in  
of the  IAU (reference 56) .  

Column 1 

Column 2 

Column 1 
Column 4 

Column 5 

Column 6 

Column 7 

Column 8 

Major Flare  S e r i a l  Number. ( s t a r t i n g  w i t h  number 1 a t  
the  beginning of each year.) 

Solar Event S e r i a l  Number. This is  the event number 
assigned t o  the  solar  or t e r r e s t r i a l  event i n  the 
Chronological Catalogue, Table V I I I .  

Greenwich Date of the Flare.  

Beginning of the Flare U.T. This is the e a r l i e s t  time 
reported i n  the  IAU Bulletin.  If the observatory reDorced 
the start of the f l a r e  w a s  observed, the  f a c t  is- indicated 
by underlining the s t a r t  time. 

End Time U.T. 
the  IAU B u l l e t i n .  
t h e  end time i s  underlined. 

This  is the l a t e s t  reported end time i n  
If the  end of the f l a r e  was observed, 

Time of Maximum. Since d i f f e ren t  observatories often 
report  d i f f e ren t  maximum times for the  same f l a r e ,  the  
t i n e  (or i n  a f e w  cases, .times) entered in t h i s  column 
has been taken frau the  McMath-Hulbert working l is t  of 
f l a r e s .  In general, the  tabulated time is  the ari thmetic 
mean of the reported times of maximum f o r  a l l  observa- 
t ions  tha t  covered the pr inc ipa l  maximum of the  f l a r e .  
I f  a second time i s  given, there  i s  an indication tha t  
a secondary maximum may have occurred as indicated by 
two well de-~el~pcd phases or tha t  several  observers 
reported them as two separate f l a r e s .  

Posit ion.  
logue a re  ari thmetic means of the values reported in 
the  U U  Bulletin.  A reported value is excluded in  
deriving the mean if the value deviates by a large amount 
fran the other reported posit ions.  

The heliographic posi t ion given in  the  cata- 

Plage Number, Th i s  i s  the s e r i a l  number of the  McMath 
plage i n  which t h e  f l a r e  occurred. 

3. I-i 



Column 9 Active Region. This is  the s e r i a l  number assigned t o  
ac t ive  regions by the Meudon Observatory in  the IAU 
Quarter ly  Bullet in .  
a t  the beginning of each quarter.  
there  is not always a one t o  one correspondence between 
the  plage and the  act ive region, a plage may cover two 
or more regions. 

The numbering starts with one 
It w i l l  be noted t h a t  

Column 10 M t .  Wilson S e r i a l  Number of Sunspot Group Where the 
Flare  Occurred. 
two groups and two spot numbers a r e  recorded. 

Occasionally a f l a r e  occurs between 

Column 11 Greenwich S e r i a l  Number of the Spot Group. 

Column 12 Flare  Importance. This i s  the  maximum importance re -  
ported f o r  the f l a r e  in the  IAU Quarter ly  Bulletin.  

Column 12 No. Rep./No. Max. This column gives the number of obser- 
va tor ies  report ing the flare in  the  IAU Bullet in  and the 
number t h a t  reported it with the  maximum importance. 
Occasionally an observer reports  the same f l a r e  two or 
more times. These separate reports  a r e  a l l  considered 
i n  the  se lec t ion  of the start, end, and maximum times use 
i n  Columns 4, 5, and 6. 
reports .  
the  importance shown i n  Column 12 is indicated by the 
second number i n  t h i s  column. 

But only once f o r  the number of 
The number of observers reporting the f l a r e  w i t h  

Column 14 This  column gives the importance assigned t o  the  f l a r e  in  
the McMath-Hulbert Observatory working l i s t  of f l a r e s  
(reference 9). The method tha t  w a s  used t o  a r r ive  a t  
the value is described i n  t h a t  reference. 

FLARE AREA SQUARE DECREES 

Reported areas  of f l a r e s ,  i n  square degrees, frequently vary over a 
wide range. 
d i f fe ren t  times a t  which the estimate,  or  measurement was made, and 
other  factors .  
much value as possible ,  we have given: 

These differences a re  due t o  the  methods used by the observer, 

I n  order t o  give the tabulat ion of t h i s  parameter as 

Column 15 The range of areas  reported i n  the  IAU Quarterly Bullet in:  
Smallest area and la rges t  area.  

Column 16 Number of Observatories Reportinv an Area 

Column 1 7  The Arithmetic Mean of the Reported Values 

3. I-ii 



RELATD FLARE A C T M T Y  

Column 18 

Column 12 

Column 20 

Column 21 

Column 22 

column 23 

Column 24 

Other Flares .  T h i s  column lists the number of minor 
and major f l a r e s  associated w i t h  the ac t ive  region during 
disk passage (plage, sunspot, or IAU ac t ive  region) 
before and a f t e r  the major f l a r e .  

T h i s  column gives the heliographic longitude (o r  cent ra l  
meridian dis tance)  of the  f i r s t  f l a r e  associated w i t h  the  
region and the importance of the first f l a r e .  For 
example: 
a t  Ego, and a t  l e a s t  one observatory reported it with an 
importance 2. 

Short Wave Radio Fadeouts (S.W.F.). Short wave radio 
fadeouts associated with major f l a r e s  a re  l i s t e d  with 
the  following notation: 
importance. 
t ha t  l a s t e d  30 minutes or  more a re  given i n  Table V I ,  
Catalogue of Solar-Terrestr ia l  Effects.  

Solar Radio Bnissions at 10 cm. 
approximately 10 an. wave length. 
be 2800, 2980, or 3000 Mc/s.) 
solar radio emissions a r e  given i n  Table I V ,  Catalogue of 
Solar Radio ESnissions. The information given i n  Columns 
21-23 is  l imited t o  an indication of the radio a c t i v i t y  
of the region a t  the time of the f l a r e .  

Peak f lux  reported a t  1.5 m. wave length (200 Mc/s). If 
the peak f lux  w a s  reported as grea te r  than the  recorded 
f lux ,  the  recorded f lux  has been underlined. When the  
f lux  given i n  Columns 20 or  21 represents a smoothed 
f lux  (peak f lux  not reported) ,  the  value is enclosed in 
a bracket. 

EgO/2 indicates t h a t  the first f l a r e  occurred 

BeginningjDuration i n  minutes/ 
Complete data f o r  S.W.F. 's of importance 2 3 

Peak f lux  reported a t  
(The frequencies may 

Detailed data f o r  important 

Ehissions at Other Wave Lengths. The notation cm. in  
t h i s  column indicates t h a t  emissions a r e  reported (and 
given i n  Table N a t  one or more frequencies greater  
than 600 ik/s (except spproximately 3000 Mc/s). 
the  notation m. indicates tha t  emissions a r e  reported at 
frequencies l e s s  than 600 Mc/s (except 200 Mc/s) and de- 
t a i l e d  da ta  a re  given in  Table IV. 

Similarly,  

Dynamic Spectral  Ehissions. The notation I1 or IV i n  
t h i s  column indicates t h a t  emissions of Type I1 (slow 
d r i f t ) ,  o r  broad band continuum, Type I V ,  a r e  reported 
by e i t h e r  the Sweep Frequency Observatory at  Sydney, 
Austral ia ,  or the Harvard College Radio Observatory at 
Fort Davis, Texas. 

If no spec t ra l  observations a re  reported,  but a broad band 
continuum, Type IV, has been derived from discre te  f r e -  
quency observations by one or  more of several  invest i -  
gators ,  the symbol has been enclosed in  a bracket - (IN). 
(Detailed data are given in  Table IV.) 
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SOLAR TERRESTRIAL EFFECTS 

Column 25 

column 26 

Polar- Cap Absorption. 
within a reasonable time after a major flare (generally 
between one and seven hours) are listed. 
this column are limited to: 
time U.T./absorption in db. 
references, are given in Table VI, Catalogue of Solar- 
Terrestrial Effects. 

Geomagnetic Storms. 
Kp 1 5  
a reasonable time after the major flare (generally 
between twelve and seventy two hours). 
this column are limited to: 
time, U.T./type/degree of activity/maximum reported Kp. 
Additional data, including: references, duration, 
number of reports, etc. are given in the Catalowe of 

Polar-cap absorptions reported 

The data in 
month/Greenwich daybeginning 
Additional data, including 

Geomagnetic storms with a maximum 
reported by three or more observatories within 

The data in 
Month/Greenwich day/onset 

Geomagnetic Storms, Table V, and the Catalogue of Solar- 
Terrestrial Effects, Table VI. 
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Serial Event 
NO. No. 

1 

2 

3 

4 

5 

6 

7 

8 

10  9 

11 

12 

1 3  

14  

1 5  

16  17  

18 

19  

20 

21 

22 23 

24 

25 

26 

27  

28 

29 

30 

31 

32 

33 

34 

35  

36 

37 

38 

39 

40 

41 

42 

6 

12 

18 

26 

31 

32 

42 

45 

54 

56 

65 

13 

83  

85 

95 

96 

97 

101 

lo! 

111 

~ ~~~ ~ ~~ 

TABLE 1. CATALOGUE OF MAJOR SOLAR FLARES C 

MAJOR FLARE 

GT. Beg. End Max. Position 
Day UT UT UT 

Jan. 
13 

15 

20 

23 

25 

25 

25 

31 

Feb. 
10  

11 

25 

Mar. 
1 

3 

5 

5 

7 

14 

23 

27 

28 

30 

Apr. 

I 

9 

29 

29 

May 
1 

5 

5 

6 

30 

June 
3 

5 

5 

6 

9 

19 

19  

23 

26 

July 
7 

11 

1258 

E4Q 

rn 
0904 

0035 

0915 

m5 

1148 

1320 

0812 

0450 

Qm 
1005 

0500 

0500 

1020 

$454 

p947 

w-4 

1103 

0915 

1050 

lQlp 

A l a  

1855 

- 2115 

w 

03s 

pB;L5 

m 

0212 

w 
0700 

0245 

0140 - 

192p 

1757 

- 1601 

0135 

1107 

m 

Uiz 

- 

- 1411 

0847 

Qw 

u 7  

0632 

0640 

1224 

1541 

w 
u 
Bo4 

m 
1215 

Lz4p 

223 

2241 

p457 

l a 0  

0410 

0% 

&g 

- 

1015 

ULU 

0614 

- 0610 

0255 

- 1210 

0850 

0517 

- 

0414 

1200 

- 
- 

1318 S.20 E.21 

1642 5.13 W.58 

1505 N.28 E.46 

0918 s.24 w.45 

0039 N.28 W.13 

1005 S.24 W.69 

- S.20 E. l l  

1224 N.20 W.13 

1332 5.13 W.63 

0823 S.10 W.85 

0510 S.27 W.23 

0917 S.11 W.46 

1020 S.16 E.60 

0540 5.12 E.46 

0609 S.08 W.34 

1112 N.ll  E.71 

1507 5.21 W.85 

1005 S.14 E.78 

1552 S.16 E.23 

1714 S.15 E.09 

1000 5.16 W.20 

1100 S.13 W.43 

1025 N.15 E.33 

1440 N . l l  W.37 

1151 N.30 E.50 

1912 S.15 E.46 

2130 S.19 E.15 

0415 s.18 w.29 

og i j  " . E  .I, 1% 

0339 S.16 W.37 

0731 N.23 E.90 

0 . I "  .._.." 

1512 N.30 W.52 

0850 N.15 W.6t 

1631 S.18 E.69 

0448 N.16 W.7L 

0603 N.32 E.20 

0225 N.14 W.11 

1010 N.14 W.2 

0716 N.25 E.53 

0306 N.10 E.4I 

0110 N.25 W.01 

0820 S.25 E.27 

/ 

SOLAR REGION 

'lage Region Sunspot Numbei 
NO. No. Mt.W. Green 

wic h 

4365 

4355 

4381 

4372 

4381 

4372 

4382 

4387 

4400 

4400 

4427 

4436 

4445 

4445 

4442 

4449 

4445 

4476 

4416 

4476 

4476 

4476 

4493 

4490 

4531 

4530 

4530 

4530 

4130 

4530 

4591 

4578 

4518 

4598 

4578 

4596 

4601 

4607 

4619 

4623 

4634 

4642 

24 

19  

36 

29 

36 

29 

39 

43 

51 

51 

74 

76 

8 5  

85 

80 

91 

8 5  

101 

107 

101 

107 

3 

21  

16 

49 

5 1  

51 

51 

51 

51 

97 

8 6  

89  

105 

89  

103 

113 

113 

126 

131 

12 

21 

12956 18452 

12924 18445 

12965 18472 

12975 18479 

12969 18478 

12915 18479 

12979 18481 
18483 

12985 18489 

12997 18496 

12997 18496 

13040 18526 

13052 18538 

13063 18544 

13063 18544 

13069 18552 

13076 18557 

13063 18544 

13103 18584 

13103 18584 

13103 18584 

13103 18584 

13103 18584 

13130 18606 

13123 18601 

13205 18665 

13197 18654 

13197 18654 

12197 18654 

13197 18654 

13197 18654 

13284 18718 

13275 18715 

13282 18719 

13295 18729 

13282 16719 

13292 18726 

13311 18739 

13311 18739 

13336 - 

13335 18758 

13356 18772 

13362 1877s 

FLARE IMPORTANCE 

IAU M ~ . M .  

3 

3 

2+ 

3 

3+ 

3 c  

3 

3 

3 

3 

3 

3 c  

3 c  

3 

3 

3 

3 

3+ 

2c 

2+ 

2+ 

3- 

3 

3 

3 

2+ 

3 

3 

3 

3 

3 

3 

2t 

2+ 

3 

3 

3 

3 

3 

3 

3, 

3 

3/1 

5/1 

5/2 

8/1 

3/1 

17/1 

3/1 

7/1 

11/1 

5/1 

4/1 

5/1 

8/1 

1/1 

1/1 

10/1 

3/2 

17/8 

5/2 

3/3 

9/2 

12/1 

5 / 2  

6/1 

5/1 

4/2 

4/1 

3/2 

10/1 

3/1 

3/1 

8/1 

15/4 

5/3 

711 

3/1 

5/1 

14/5 

9/1 

5/1 

5/4 

22/2 

2 

2+ 

2+ 

2 t  

1+ 

3 

2 

2+ 

2+ 

1 

2+ 

3 

3 

3 

2+ 

2 

2 

3+ 

2+ 

2+ 

2+ 

2c 

3 

1+ 

2 c  

2+ 

3 

3 

2 

2 t  

1 

2 t  

2+ 

2+ 

2 

1 

2+ 

3 

2+ 

2c  

3 t  

2, 

3- I-/ 



IED) 

ELATED FLARE ACTIVITY 
h o r / M w r  First F I W ~  
o r e  After Pos./lmp. 

7/0 

23/0 

13/0 

6/1 

5 / 0  

o/o 

4/1 

4/0 

59/1 

30/0 

3/0 

4/0 

12/0 

67/2 

37/1 

12/0 

41/4 

31/3 

27/2 

3/0 

13/1 

9/0 

o/o 

46/4 

42/3 

6 / 0  

16/0 

7/0 

21/2 

3/0 

19/0 

4/1 

1/0 

40/2 

35/1 

2/0 

3/0 

26/3 

4/0 

5 / 0  

6/2 

27/0 

3 i 1  

E81/1 

E68/1 

E51/1 

E09/1 

E09/1 

E39/2 

E60/1 

E60/1 

E89/l  

E89/1 

E90/1 

E9O/l 

E51/1- 

E90/1+ 

E90/ l+  

E9O/l+ 

E87/1 

E87/1 

E87/1 

E46/1 

E87/1 

E87/1 

W24/1 

E79/l+ 

E79/1+ 

E76/1 

E88/ l+  

E90/1- 

E79/1+ 

E90/1 

E90/1- 

E79/ l+  

E79/1+ 

E67/1 

E67/1 

E90/1 

E67/1 

E90/ l+  

E9O/l+ 

E82/1 

E9O/I + 

E90/1 

E90/ l+  

S.W.F. -- 
?g./Dur./Imp 

3157/1& 1 

0919/46,'2 

1904/39'3 

0638/5q'2+ 

1208/32) 2 t  

2142/23,1 

0422/96 3 

1500/105/3+ 

1208/42,2+ 

0432/165/3+ 

0042/33,2+ 

0546/-/' 

143 5/1 I W 3  + 

1015/23, 2- 

0958/45,'2 

0010/24)/3+ 

2105/32,'2+ 

0507/4?,'2+ 

1442/3@ 2 

0700/42( 2 

0909/34,2 

0913/70,2 

0851/58,3 

1700/50,'2+ 

1458/42,2 

0755/35,2 

1025/25,2 

0720/30, 2 

2328/72,'3+ 

0705/33,2- 

RADIO EMISSIONS 
Peak Flux Other Dvnamlc 
xn. 1.5m. w a v e  ii N 

Lengths 

1900 c m , m  

- c m  

B M l l m  

c m  

900 m 

m 

(30.000) c m , m  

c m  

cm 

c m , m  

cm,m 

18000 cm,m 

- cm,m 

159 cm,m 

1400 cm,m 

- c m , m  

- c m  

85,000 cm.m 

3 s  

500 

180 

100 

120 

230 

18 

1000 

52000 

c m , m  

c m  

"1 

m 

cm,m 

cm 

cm,m 

c m , m  

cm 

c m  m 

c m  

cni 

cm,m 

cm.m 

cni 

1/29/0430/1.5 

1/16/0G00/12.1 

l/22/ 1530i10.6 

1/22/1530/10.6 

8/26/0330/16.f 

9/22/1400/5.0 

EOMAGVETIC STORMS 
* . / B e g p p e /  In t .1  ;I 
Y UT 

07/17/1700/g/m/5 

01/21/1636/sc/ms/7 

09 16 0930/s r ,m/5  

09/25/0408, s r / n l s / 7  

10/22/0315/sr/nls/G 

10/24/072Y/sr/nls/7 



TABLE I 1958 ’(COtJTlP 

erial Event 
No. No. 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

125 

131 

137 

139 

141 

145 

148 

151 

155 

159 

162 

164 

173 

MAJOR FLARE 
ir. Beg. End Max. Position 
ay UT UT UT 

UlY 

5 

9 

0 

0 

3 

3 

3 

7 

9 

9 

Lug. 

3 

6 

0 

2 

2 

3 

5 

6 

0 

iept. 

I 

I 

I 

3 

I 

L2 

12 

13 

14 

15  

16 

18 

22 

oct. 
15 

15 

19 

21  

22 

23 

w 
us! 
2030 

m 
133p 

0618 

m 
Ea2 
0920 

p4pB 

m 

2253 

u 
1700 

1330 

Qm 
0844 

1717 

1048 

u15p 

Q u 4  

- 2052 

- 2141 

Quii 
- 1617 

JAZZ 

U4.z 

- 2545 

rn 
rn 
1050 

rn 
- 1800 

m.4 

w 
0910 

0910 

w 
nezp 

Z L z l  

Qua 
0352 

0758 

0923 

1908 

0643 

1211 

0514 

1144 

1336 

0304 

1138 

2150 

0435 

1508 

1220 

0440 

0045 

0529 

1450 

1016 

1003 

0027 

1946 
2018 

2105 

0524 

1419 

1450 

1354 

2409 

0702 

0915 

0918 

0835 

1705 

1503 

0830 

0750 

0100 

1032 

0725 

2330 

0713 

0254 

s.24 w.74 

N.07 E.40 

N.24 E.13 

S.23 W.63 

5.22 W.67 

S.08 E.39 

N.18 E.41 

N.17 E.34 

S. 16 W.22 

S.14 W.44 

N.15 E.O1 

N.08 W.49 

N.30 W.31 

S.16 E.71 

S.14 W.18 

S.14 W.50 

N.16 E.17 

N.19 W.04 

N.18 W.10 

S.12 W.69 

N.16 W.46 

N.20 W.54 

S.05 W.42 

S.09 E.84 

S.07 E.63 

S.13 W.54 

N.20 E.70 

S.15 W.18 

s.12 w.09 

S.13 E.67 

N.15 E.66 

s . l l  W.58 

s.10 W.80 

S.20 E.48 

S.23 E.37 

s.12 w.52 

s.19 w.42 

S.03 E.67 

S.28 E.26 

S.17 W.3! 

S.04 W.22 

S.05 W.1f 

S.04 W.3f 

SOLAR REGION 
’lage Region Sunspot Number 
No. No. Mt.W. Green- 

wic h 

4636 

4646 

4651 

4650 

1650 

1658 

4657 

1657 

1659 

1659 

1664 

1665 

1667 

1686 

1686 

1686 

1708 

2708 

2708 

4703 

4708 

4708 

4718 

4741 

4741 

4722 

4744 

4739 

4741 

4757 

4756 

4741 

4741 

4765 

4765 

4750 

4765 

4826 

4820 

4819 

4826 

4829 

4826 

14 

29 

33 

25 

25 

42 

43 

43 

39 

39 

49 

52 

56 

76 

76 

76 

88 

88 

88 

81 

88 

88 

96 

116 

116 

103 

123 

115 

116 

i34  

135 

116 

116 

139 

139 

126 

139 

34 

29 

27 

34 

34 

34 

13353 18772 

13370 18782 

13375 18787 
13376 

13374 18786 

03374 18786 

13386 18798 

13394 18797 

13385 18797 

13388 18796 

13388 18796 

13395 18808 

13397 18810 

13404 18813 

13434 18835 

13434 18835 

13434 18835 

13464 18857 

13464 18857 

13464 18857 

13460 18853 

13464 18857 

13464 18857 

13476 18878 

13509 18890 

13509 18890 

13485 18882 
13494 

13517 18896 

13508 18888 

13509 18890 

18541 18911 

13535 18909 

13509 18890 

13509 18890 

13544 18912 

13544 18912 

13524 18897 

13544 18912 

13625 18964 

13611 18959 

13616 18957 

13625 18964 

13633 18970 

13625 18964 

FLARE IMPORTANCE 
AU No. No. Mc.M. 

Rep./Max. 

1 

I 

3+ 

3 

3 

3 

3 

2+ 

1 

3 

I -  

3+ 

I 

3 

3 

3 +  

3 

2c 

3 

3 

3-  

3 

3 

3 

3 

3- 

3 c  

3+ 

3 

2+ 

3 

3 

3+ 

2+ 

3 

3 

2+ 

3 

3 

3 

3 

3 

3 

2+ 

2 

2+ 

2 

2+ 

2 

2+ 

2c 

1 

3 

2+ 

2 

3 

3 

2 

3+ 

2c 

1+ 

3 

2 

2+ 

3 

2+ 

I C  

I 

2 

2 

2 

2+ 

2 

2 

2+ 

2c 

2c 

2 

3 

2 

2 

2+ 

2t 

2+ 

2 

2 c  

?LARE AREA SQ. DEG. 
lange no. Rep. Mean 

1-24 

!-23 

1/10 

1-5 

3-38 

i-46 

5-25 

7-30 

1-20 

L2-17 

i-16 

1-19 

i-35 

LO-26 

5-14 

5-32 

5-13 

1-19 

3-14 

5-15 

3-37 

25 

5-19 

3-34 

2-10 

6-25 

4-48 

7-14 

4-22 

i-:4 

5-24 

8-25 

5-12 

4-24 

2-15 

4-20 

4-22 

3-13 

6-26 

6-9 

5-24 

6-13 

10 

11 

3 

5 

10 

4 

7 

5 

3 

2 

8 

3 

3 

9 

7 

8 

2 

6 

4 

5 

4 

1 

3 

5 

6 

5 

7 

3 

8 

12 

8 

4 

4 

7 

7 

7 

3 

10 

6 

4 

5 

3 

8 

9 

9 

7 

12 

17 

17 

13 

9 

15 

9 

14 

17 

17  

8 

15 

10 

9 

12 

10 

15 

25 

12 

11 

7 

11 

13 

10 

10 

6 

11 

15 

10 

10 

10 

10 

12 

8 

14  

7 

11 

9 

3.1-2 



IRING 1958 WITH ASSOCIATED PHENOMENA AND SELECTED EFFECTS 

FLARE AREA SQ. DEG. 

iange No. Rep. Mean 

12-31 

15 

5-20 

10-19 

3-26 

7-50 

i-20 

1-25 

1-22 

1 

7-36 

25-47 

10-31 

34 

29 

2-33 

3-47 

5-12 

5-9 

2-22 

4-25 

5-22 

3-15 

9-16 

5-10 

5-21 

4-21 

3-24 

10-17 

6-16 

2-17 

5-10 

5-32 

1-2 

9-16 

4-33 

3-33 

8-25 

36-59 

5-20 

2 

2 

5 

4 

3 

10 

2 

7 

5 

1 

4 

3 

5 

1 

1 

5 

10 

4 

3 

7 

9 

3 

4 

4 

3 

3 

3 

7 

3 

5 

12 

4 

6 

2 

4 

12 

8 

5 

4 

18 

22 

1 5  

12 

14 

16 

22 

12 

13 

10 

34 

22 

35 

18 

34 

29 

12 

24 

8 

7 

11 

10 

12  

6 

11 

8 

12 

13 

9 

13 

10 

7 

8 

12 

2 

12 

17 

14 

14 

46 

11 

RELATED FLARE ACTIVITY 

Minor/Ma]or F i r s t  Flarc 
Before After Pos./lmP. 

o/o 

28/0 

1/0 

4/0 

4/1 

8/1 

3/0 

12/0 

37/0 

38/1 

o/o 

14/0 

5 /0  

31/1 

o/o 

3/0 

42/2 

5/0 

33/1 

38/2 

50/3 

77/4 

12/0 

9/0 

15/0 

9/0 

30/1 

54/2 

57/3 

64/4 

1/0 

32/0 

39/1 

1/0 

42/2 

16/0 

34/0 

37/1 

2/0 

4/0 

6 / 0  

7,/0 

1/0 

5/0 

4/1 

4/1 

l / O  

o/o 

10/0 

4/0 

1/1 

o/o 
1/0 

1/0 

37/2 

11/1 

10/0 

27/0 

o/o 

80/4 

52/3 

47/2 

35/1 

8 / 0  

20 /0  

3/0 

44/0 

63/4 

42/3 

18/2 

15/1 

8 / 0  

6 / 0  

11/2 

4/1 

6 / 0  

1/0 

13/0 

15/1 

L2/0 

3/0 

11/0 

l G / O  

13/0 

E27/2 

E90/1- 

E30/1 

W31/1 

E30/1 

W31/1 

E20/1 

E68/1 

E70/ l+  

E70/ l+  

w22/2+ 

E12/1 

E80/1 

E80/1 

W34/2+ 

E85/1- 

E8O/l 

E90/1 

E9O/l 

E9O/l 

E9O/l 

E90/1 

E72/l+ 

E39/l+ 

E82/1 

E80/1 

EBO/l 

E80/1 

E80/1 

E80/1 

E90/1 

E90/1 

E90/1 

E90/1- 

ESO/1 

E67/L- 

E7612 

E76/2 

E79/1 

E69/'1 

E 9 0 i l -  

E71/ l+  

3 . 1 - 1  9 

- 
S.W.F. 

g./Dur./lmp. 

L640/120/3 

l450/50/2 

D912/4G/1 

0912/74/3 

1208/28/2 

I155/56/1+ 

1325/35/3 

1809/28/3 

1505/36/1 

0913/12/2+ 

1010/95/3+ 

1047/43/2 

1455/130,'3 

0953/196/3 

1535/83/3 

1708/70/3 

0955/50/3 

1055/38/2+ 

1016/69/2+ 

1435/45/1+ 

1152/30/1+ 

1855/85/3- 

2130/25/1+ 

0407/53/3 

0911/51/2 

0340/39/2- 

1510/25/2+ 

0842/55/2+ 

1620/100/3 

W36/50/2 

021Y/36/2+ 

1005/25/2 

0111 /68 /2 -  

0247/85/2+ 

M)25/125,'3 

00 10,'59: 2 

RADIO EMISSIONS 
Peak Flux J t h e r  Dynamic 

ocm. 1.5m. Wave I1 a IV 
Lengths 

1350) 

320) 

39 

31 

72 

35  

35 

i58 

1338 

879 

375 

&O 

(220) 

(575) 

437 

(475) 

736 

(31) 

(74) 

1136) 

1200 

307 

307 

(215) 

868 

586 

249 

(140) 

339 

507 

3770 

264 

230 cm,m 

440 cn1.m 

70 mi 

Qg cm,m 

49Q m 

cm 

700 rn1.m 

366 

245 

40,000 

1000 

400 

324 

500 

900 

330 

111 

4000 

380 

m 

cm,m 

cm,m 

em 

cm 

cm,m 

cm,m 

rn 

cm,m 

cm 

cm 

cm,m 

cm.m 

cm 

c m 

cm 

cm 

t m  

cm,m 

rm 

em 

rm.m 

m 

cm.m 

C",  

c m .  m 

cn, 

)LAR CAP ABS. 

:;/B;;/A; 

131 14/1500/Weal 

13/23/1500/L2 

06/06/1345/sm 

07/07/0330/23. 

1/15/1030 g / m i 4  

L /17/08xx/g, m/5 

1/25/105O/sr,'m, 5 

3/03/0930/sc/ m/5 

13/05/0530/g/ms/7 

13/09/0857/sc/m/4 

)3/17/06xxisc/m/5 

13/25/1540 s c t n v 5  

03/30/08xx/ g m ' 6  

04/01/14xx/g:nb 5 

06/28/0713/sr s/8 

07/07/0748/sc/s/9 



er ia l  Event 
No. No. 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

179 

186 

187 

206 

215 

217 

~ 

MAJOR FLARE 

Gr. Beg. End Max. Posit ion 
Jay UT UT UT 

3ct. 
24 

28 

29 

31 

Nov. 
1 4  

24 

25 

29 

Dec. 
3 

3 

12 

12 

1 5  

23 

31 

LBPL 
1611 - 
m 
1p48 

- 0201 

1901 - 
os085 

m 

0741 

1107 

- 

w 
- 1547 

1230 

0803 

1803 

1451 

1516 

0110 

1w1 

0046 

1621 

0816 

0942 

0706 

0955 

0107 

1304 

1041 

0624 

1703 

S.05 W.57 

N.18 W.38 

N.08 W.50 

S.19 E.39 

S.19 E.51 

9.12 W.08 

N.19 E.12 

N.19 W.40 

N.16 E.87 

N.15 E.85 

S.01 W.06 

S.03 W.08 

S.16 W.18 

S.15 E.66 

S.18 w.54 

SOLAR REGION 

Piage Region sunspot Number 
No. No. Mt.W. Green- 

wic h 

4826 

4633 

4841 

4848 

4811 

4883 

4884 

4884 

4911 

4911 

4913 

4913 

4916 

4934 

4934 

34  

3 9  

40 

55 

1 6  

84 

88 

88 

112 

112 

114 

114 

117 

134 

134 

13625 18964 

13639 18914 

13661 18988 

13864 16995 

13696 19018 

13118 19031 

13728 19036 

13128 19036 

13150 19057 

1.3158 19057 

13163 19061 

13163 19061 

13111 19066 
13177 

13804 19083 

13803 19083 

TABLE IA.  I A U  M A J O R  FLARES (TABLE I )  1958, REDUCED 
TO IMPORTANCE 5 2  IN THE M c M A T H  W O R K I N G  LIST 

er ia l  MCM Date Beg. Posit ion Importance Ob. Reporting Other  Importance 
No. Serial  UT Reported IAU MCM Max. Importance 

.Ian. 
1 
5 
7 

10 

16 
17 

24 

29 
31 

35 
36 

44 
46 
48 
5 1  

54 
57 
60 
62 

66 
6 1  
68 
6 9  
70  
1 2  
13 
77 
7 9  

80 
8 4  
8 7  
88 
8 9  

9 2  
93 

94 
95  
96 
98 

2549 
2631 
2637 

2799 

2980 
3068 

3489 

3763 
4028 

4140 
4196 

4619 
4680 
4 i i 6  
4192 

4939 
5087 
5191 
5213 

5374 
5390 
5398 
5436 
5466 
5521 
5527 
5608 
5682 

5877 
5958 
6039 
6044 
6079 

6241 
6296 

6362 
6367 
6482 
6518 

. .  
13 
25 
25 
Feb. 
11 
Mar. 
7 
14 
Apr. 
9 
May 
5 
30 
June 
6 
9 
July 
15 
20 

27 
Aug 
3 
13 
22 
23 
Sept. 
2 
4 
4 
7 
9 
12 
12 
16 
22 
oct .  
1 5  
22 
28 
29 
31 
NOV. 
25 
29 
Dec. 
3 
3 
12  
15  

no *L) 

1258 
0035 
1205 

0812 

1020 

- 

1435 

0856 
0656 

0436 
0 s  

0914 

OB55 

0636 
"c!? 

2142 
1x5 
0521 

- 
1012 

0 x 4  
1401 
1441 

0655 

- - 1343 
0904 
1 s  
0738 

0650 
E 5  
0 3  

0408 

0945 

0807 
O E O  

0702 
0823 
wc 
1 x 0  

S20 E27 
N28 W13 
S20 E l l  

SI0 W85 

N l 1  E71 
s 2 1  W85 

N11 W37 

S16 W25 
N23 E90 

N16 W78 
N32 E20 

NO1 E40 
S23 W63 

S16 W22 

NO8 W49 
S I 4  W18 
N19 W04 
S12 W69 

SO9 E84 
SO7 E63 
S13 W54 
N20 E70 
S15 W18 
S13 E67 
N14 E66 
S23 E37 
S19 W42 

SO3 E67 
SO5 W16 
N l 8  W38 
NO8 W50 
S19 E39 

N19 E12 
N19 W40 

N16 E87 
N15 E85 
SO1 W06 
SI6 W18 

snR IW 

3 
3c 
3 

3 

3 
3 

3 

3 
3 

3 
3 

3 
3 
3 
3 

2+ 
3 
2C 
3 

3 
3 
3- 
3c 
3+ 
2 t  
3 
3 
2C 

3 
3 
3 
2 t  
3 

3- 
2+ 

3 
2+ 
2 t  
3 

2 
1+ 
2 

1 

2 
2 

l +  

2 
1 

2 
1 

2 
2 
2 
1 

2 
2 
I t  
2 

I +  
1 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 

It 

2 
2 
1 

Uccle 
Voroshilov 
Wendelstein 

Athenes 

Uccle 
Capetown.& Ondrilov 

Kanzelhone 

Wendelstein 
Kiev,Ko 

Abastumani 
Nizmir 

Kharkov 
Athenes 
Alma Ata 
Wendelstein 

Honolulu & Voroshilov 
Bakou 
Abastumani & Bakou 
Uccle 

MCMath 
Alma Ata 
Pic du Midi 
Wendelstein 
Wendelstein 
Athenes & Capr iS .  
Capr i  S. & Pic du Midi 
Wendelstein 
Capr i  S. & Kharkov 

Alma Ata 
Abastumani 
Wendelstein 
Athenes & Wendelstein 
Zurich 

Istanbul 
Locarno & Pic  du Midi 

C r i m e e  
Cr imee  & Nera 
Mitaka & Honolulu 
Wendelstein 

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

1,1,1+,2+ 

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

l , l , l , l , l + , l + , l +  

* ,  -,- 

l+ ,2  
1+,1+,2,2,2,2,2,2 
1,1,1+,1+,1+,2- 
1,1,2,2 

l+ , l+ , l+  
l , l , l , l , l +  
l,lC,l+,Z,2,2 1+,2,2.2,2+ 

1.1+.1+.2.2.2 

34.- 3 

FLARE IMPORTANCE 

IAU Mc.M 

3 

3 

2+ 

3 

3 

3 

3- 

2+ 

3 

2+ 

2C 

2+ 

3 

3 

3 

10/2 2+ 

5/1 

6/2 

5/1 

2 

2 

2 

2/1 3 

3/2 3 

2 

2 8/2 

4/1 I+ 

6/2 

4/2 

6/3 2+ 

4/1 

2 

2 

1 

2+ 2/1 

2/2 3 



TABLE I1958  (CONTINUED) 

FLARE AREA 59. DEG. 

mge No. Rep. Mean 

-18 

-22 

-15 

-14 

5-16 

-16 

-12 

-15 

-8 

-10 

-20 

0-27 

5-22 

10 12 

5 12 

6 10 

10 4 

2 16 

3 12 

5 6 

6 9 

4 5 

6 I 

3 10  

2 

2 

19 

19 

RELATED FLARE ACTIVITY 

Minor/MaJor F i r s t  Flarf  
&fore After Pos./lmp. 

461’3 

7/0 

5/0 

10/0 

o/o 

19/0 

8/0 

21/1 

1/0 

1/1 

29/0 

34/1 

14/0 

15/0 

37/1 

o/o 

1/0 

12/0 

38/0 

2/0 

14/0 

23/1 

4/0 

28/1 

28/0 

39/1 

34/0 

2/0 

31/1 

9/0 

E90/ l t  

E82/l  

W31/1 

E90/1 

E51/3 

E80/2 

E35/1 

E35/1 

E90/1 

E90/1 

E9O/l 

E90/1 

E82/1 

E89/1 

E89/1 

S. W. F. 

eg./Dur./lmp. 

1445/110/3r 

0955/39/2- 

0039/61/3 

1615/80/3- 

0933/19/1+ 

0703/20/1+ 

0105/37/2 

1251/38/2 

0540/73/3- 

1100/36/2+ 

381 

(285) 

265 

480 

1270 

1750 

(340) 

3200 cm,m I1 N 

cm 

180 m N 

220 m 

cm,m 

5000 cm,m 

1200 cm,m (IV) 

cm.m 

200 cm,m (N) 

530 a I1 IV 

RADIO EMISSIONS 

Peak Flux Other Dynamic 
Ocm. 1.5m. wave I I &  IV 

Lengths 

TABLE IB FLARES REPORTED BY ONLY ONE 
OBSERVATORY-IAU IMPORTANCE 2+ 

Ser ia l  

Mar. 

July 
3043 0024 Oz3 0031 NO8 E02 4449 Mitaka 

4627 15 2120 2314 2236 N12 E30 4646 Voroshilov 
4748 24 2321 2528 2443 N10 E85 4665 Voroshilov 
4786 2 1  0 s  O x  0349 S17 W20 4659 Alma Ata 
4831 29 WAO 0216 0146 517 W42 4659 Voroshilov 

5000 8 0342 0410 0351 S16 E42 4686 Tachkent 
5204 22 2247 2400 2249 S20 E05 4712 Voroshilov 
5227 24 &9 2613 - S35 W75 4714 Vuroshilov 

Aug. 

1 6476 
6584 

Dee. 
11 
22 

2 x 0  2215 2142 - 1456 1729 1502 
SO9 E26 
S14 E62 

4916 
4934 

Sac. Peak  
U.S. Nav. L. 

ILAR CAP ABS. 

TABLE IC IMPORTANCE 2+ FLARES 
NOT LISTED AS MAJOR FLARES 

Area  
Date ~ e g .  End Max. Position IAU Imp. Rep. MCM Total Sta. Plage Range 1 . 4 ~ .  

Jan.  
I 932 1002 0940 S17 E01 2+ 2 2+ 2 4348 14 1 14 
Feb. 
9 e 2302 2141 S12 W14 2c 2 2 t  2 4404 12-12 2 12 
June 
11 2037 2110 2044 N44 W25 2 t  1+,2 2t 3 4597 4-11 3 9 
July 
1 x? 1911 1702 S20W37 2+ 1,2,2,2,2 2+ 6 4622 3-10 5 7 
3 2006 2249 2020 NO8 W54 2t 1+,2,2 2t 4 4623 1-11 3 9 
3 2008 2056 2015 N29 E24 2t 2.2,2 21 4 4630 7-11 3 9 
Sept. 
24 !932 2m 2002 N22 W63 2+ 1,2 2 t  2 4764 6-10 3 7 

UT UT UT MAX By Other S a .  Reported No. Rep. Mean 

2255 

GEOMAGNETlC STORM 

Gr. Beg Type Lnt 
)ay/UT./ / ‘1:: 
10/27/1323/sc/ms/6+ 

11/02/10u/g/m/5 

12/13/0002/sc/m~/6 

12/15/2023/sc/m/5 

12/17/1547/sc/ms/7 
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I I .  CATALOGUE OF IMPORTANT 

SUNSPOTS DURING 1958 



TABLE 11. CATALOGUE OF IMPORTANT SUNSPOT GROUPS DURING 1958 

This catalogue w i l l  l i s t  all sunspot groups t h a t ,  during disk 
passage, meet one o r  more of the following requirements: 

( a )  A l l  sunspot groups with a maximum area,  during disk passage, 
equal t o  o r  grea te r  than 500 millionth of the  solar hemisphere, 
as recorded i n  the Royal Greenwich Observatory Bullet in  No. 60, 
Photoheliographic Results, 1958 (reference 54). 

(b) A l l  sunspot groups tha t  have a B y  o r  y magnetic c l a s s i f i ca t ion  
as  reported by M t .  Wilson Observatory i n  Reference 60. 

( c )  A l l  sunspot groups asaociated with the major so la r  f l a r e s  
catalogued i n  Table I. 

The column headings together with any necessary explanations follow: 

Column 1 M t  . Wilson Sunsmt Number, 

Column 2 Greenwich Sunspot Number. I n  a few cases the i d e n t i f i -  
cat ion of a Mt. Wilson spot w i t h  a Greenwich spot was 
d i f f i c u l t  and may be subject t o  change. Occasionally 
two M t .  Wilson groups correspond t o  one Greenwich group 
and vice versa.  The associat ions given i n  t h i s  cata- 
logue were obtained by studying microfilm of the M t .  
Wilson sunspot drawings, the  Zurich maps and spot posi- 
t i ons  given i n  reference 61 w i t h  the  da i ly  spot data given 
i n  reference 54. 

Column 3 Catalogue Classif icat ion from a,  b ,  or  c Above. A sunspot 
w i t h  a maximum area greater  than 500 mill ionth i s  desig- 
nated i n  t h i s  column by the l e t t e r  L. If the entry i s  
due t o  the magnetic c l a s s i f i ca t ion ,  the l e t t e r  M i s  used. 
If the  sunspot groups a re  associated w i t h  a major f l a r e ,  
the f l a r e  s e r i a l  number or  numbers a re  used. There w i l l  be 
cases where a l l  three symbols may appear i n  the  column, 
8 s  VeU as more than one major f l a r e .  

Column 4 McMath Plage Number. 

Column 5 Sunspot Mean Latitude During Disk Passage. 

Column 6 

Column 7 Time of Central Meridian Passage. This date is  given t o  

Sunspot Mean Longitude D u r i n g  Disk Passage. 

the nearest  one-hundredth of a day i f  the group crossed 
the cent ra l  meridian. If the spot was last  seen eas t  
of the cent ra l  meridian o r  was first seen west of the 
cen t r a l  meridian, the CMP time i s  estimated and given t o  
the  nearest  tenth of a day. 
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Column 8 Maximum Area. This i s  the  corrected area given i n  the  
Greenwich Report. The first number gives the  area of 
the umbra, t he  second number i s  the area of the whole 
spots t h a t  make up the group. 
i n  units of mill ionth of the  so la r  hemisphere. 

Both values a re  expressed 

Column 9 Position of t h e  Maximum Area. 

Column 10 Greenwich Date of Maximum Area. 

Column 11 This i s  the  time in te rva l  i n  days from the date of 
m a x i m u m  area t o  the  date of +-.he 2 b - e  (when applicable).  !. ncgaiive number indicates  t h a t  the f l a r e  occurred 
a f t e r  the spot group had at ta ined t h e  m a x i m u m  area.  

Column 1 2  Mean Area. This i s  the  corrected value given i n  the  
Greenwich general  catalogue of sunspots. The first 
number i s  the  mean umbrae area,  t h e  second number 
gives t h e  corrected mean area f o r  the  whole spots. 

Column 13 Mean Magnetic Class. The value given i n  reference 60 
i s  used. (The symbols a re  defined on page 3.11-9.) 

The values i n  u n i t s  of 100 
Gauss have been taken from reference 60. 

Column 1 4  Mean Magnetic Strength. 

give the values on f l a r e  day when applicable:  
Corrected area: (16) Zurich c l a s s i f i c a t i o n ;  , ,~--, (li) Magnetic c lass i f ica t ion ;  (18) 

strength,  and (19) Position. 
Magnetic f i e l d  

Column 20 Disk Passage Data. The f ive  l i n e s  i n  t h i s  column 
give the following data: 

Top l i n e  - The l e f t  hand number gives the  date on which 
t h e  sunspot was f i r s t  seen; the  r i g h t  hand number gives 
t h e  date on which the  sunspot was l a s t  seen. 
data have been taken from the three  references 60, 54, 
and/or 61. 

These 

Second l i n e  - The l e f t  hand number gives the longitude 
from the  cent ra l  meridian where t h e  spot was f i r s t  seen; 
the r i g h t  hand number gives t h e  longitude distance from 
the cent ra l  meridian where the  spot was l a s t  seen. 

Third l i n e  - T h i s  l i n e  gives the Zurich c l a s s i f i c a t i o n  
of the  spot for  each day (on which a c l a s s i f i c a t i o n  was 
made) during disk passage a s  recorded i n  reference 61. 
(An explanation of the  c l a s s i f i c a t i o n  i s  given on 
page 3.11-9. ) 
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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 
estimate, the symbol is enclosed in brackets. The 
data for this line are taken from the Mt. Wilson daily 
work sheets. 

Last line - This gives the magnetic field strength in 
units 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 
maxhm values shown on the map. 

Column 21 Recurrent Spots. If the sunspot group is the return 
of a previous group determined by Mt. Wilson and/or 
Greed&, the-serial number, o r  numbers, of the. groups 
during the previous rotation or rotations are given. 
The top numbers give the Greenwich sequence, the bottom 
numbers give the Mt. Wilson sequence. 

Column 22 Remarks .  A general description of the spot group adapted 
fran reference 54 is given. 
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TABLE It. CATALOGUE OF IMPORTANT SUNSPOTS DU 

30.35 

Feb. 

5.99 

8.13 

9.33 

t 

MAXIMUM AREA 

nb. Whole Position GI. F l a re  
spot Day AT 

Jan. 
30 710 S24  W45 2.39 

61 865 N12 E47 3.46 

23 1066 S12  W38 14.57 

83 1476 N13 E38 14.57 

40 267 N21 E25 20.57 

32 298 N28 E72 18.28 

92 706 S 2 5  W56 24.4 

40 207 S 2 0  E12 26.26 

85 588 S10  W03 28.44 

87 411 N21 E40 27.28 

Feb. 

(22 808 5 1 3  E21 4.34 

161 756 S15  W15 9.50 

156 1102 S 2 0  E13 8.29 

-1 

0 

-2 

+1 
-1 

C l  

-4 

-6 
-7  

SUNSPOT MEAN DATA 

Area Mt. Wilson 
nb. Whole S. Mag. C1. H 

50 368 

79 595 

108 788 

216 1180 

26 146 

27 171 

54 413 

24 140 

51 324 

42 198 

91 587 

133 647 

121 746 

1 5  

17 

22 

36 

(2) 

14 

12 

(20) 

17 

20 

15 

16 

37 

18 

- MAJOR FLARE DAY DATA 

Area  Zurich 
nb. Whole Class. 

94 786 

40 261 

45 281 

64 430 
59 677 

24 177 

58 241 

93 633 
94 219 

Mag. H Position 
class 

1 5  

S13  W50 

Not Seen 

N27 E25 

N29 E50 

S 2 5  W40 

S16 E05 

N22 W15 

5 1 3  W58 
S13  W71 

3.n-1 

- 

Dee. 25 
E64 
W I  
- (XI 
- .  

Jan. 1 
E72 
E E  

16 l i  

5 Jan. 
E81 
- E  

@P 81 

(X) (x)  - -  

Jan. 11 
E76 
- E  
OF 6P 
26 28 

14 Jan.15 
A A  
(XI (X) - -  

Jan. 17  
E72 
J J  

8 -  

Jan. 18 
E72 
c c  
‘ p  h p l  

BP Bp 

. .  

Jan. 20 
w10  
B D  

3 -  
13 ( P P I  

Jrn.21 
F8O 
c c  

‘ -P I  0 
. .  

Jan. 25 
E36 
C D  
ip1 rp, 
. -  

Jan. 25 
E62 
B D  
(tu 11ir - -  

Jan. 31 
E81 
.I c 
iX) (X) 
. .  

Feb. 1 
E88 

,>, , - p t  

H 

~. 

Feb. 2 
E86 
- c  
iX) ~ 

- .  



TABLE I I .  1958 (CONTINUED) 

RETURNSEQUENCE MAJOR FLAREDAYDATA DISK PASSAGE DATA 

H Position Days Seen, Positions Seen, Zurich Class., Greenwich 
and/or MT.W. Mag. Class.,Magnetic Strength 

Area Zurich Mag. 
Umb. Whole Class. CImS. 

Feb. 7 Feb. 19  18460 
E80 w79 
H H H H E E E E E E E E -  
-P - s p  t m P '  -p  ,-p -0 - p  ' p  ' p  ' p  ,.f> , -Dl  

14 - 33 - 31 - 34 33 29 28 26 - - 12947 

Feb. 16 Feb. 28 

J H H H G G G G G G H H -  

1 5  19 21 - 18 - 11 20 17  - - e  16 - 

22 143 ' B p )  S26  E60 Feb. 16 Feb. 28 
E85 W68 
- J J  J J J J J J C . J  C A  

- 13 12 - 16 - 21 17 15 - 3 - - 

Feb.20 Feh. 27 
E12 W70 
A B D D E E E E  

E71 W82 

-, ' P  ., "p' 6, ' P p J  P, P, ' P  L p i  ,.,, ' p  I -pJ  

1.1 -p ., k p i  ', I.,) ' I )  ' p  'PPI ",, . - - 

- %J P i  P PI ' P f J  'Pa' ,PI  

13 18 19  - - . .  

82 442 E (0) S I 5  W50 Feb. 24 Mar. 3 
E14 W70 
C E E E E E D -  

1 3 .  - 1 5 . .  - - P, 'Pi la1 P, ' P r J  IPJ 1 g r  ' 4 1  

23 s 1 8  ~ 5 0  Feb. 28 Mar. 13 
w75 

214 1740 F P 
209 1684 F BP 28 SI8 E25 E86 
Not Seen - NotSeen - E F F F F F F F F E E E -  

- . _  23 28 28 - 18 - 20 - - - - 

Mar. 3 Mar. 11 
E38 W72 
B C D D E E D C C  

(X) lPll 18, p Pr P p  - P, ,# , I  iir ii, fii,! fii,l 1-0 

14, P ,  fl, - 11, , f i r ,  P p  i.p' '.p, 
12 9 14 - 22 - 23 - - 

Mar. 3 Mar. 13 

D D E E E E E E E C -  

12 13 12 - 15 - 21 - - - - 

E51 w74 

f l  P p - wp> i', i j i l  ' I$ '  ' lip' - 

92 421 E P i  16 SI2 W47 Mar.3 Mar. 8 

A B E E E -  
w21 W83 

ii / I (  - ($,, - !" 11 I b  - - - 
65 394 H 15 N10 E70 Mar. 6 Mar. 18 

- H H H H D D D  D C C J  J 

1 5 .  1 8 .  - . . . . - - - 

E80 w77  

- -p !.,I '/, ,'p' ,-,, < - p ,  I.P' . - , - p ,  ,.,' l - p l  

Mar. 8 Mar. 19 

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

1 2 . .  - - - - - - 
Mar. 12 Mar. 24 

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

1 2 1 2 -  - - - - 

E69 w79  

(X) P liii fii,i Ill, ii4,l - . , / I p ,  vi,,, ii" t i ' )  

E78 w73  

(X) C i i p J  - - iiil iPl 14 li - - ill, (X) (X) 
_ _ _ _ _ .  

Mar. 17 Mar. 28 
E70 W72 
C D E E E E E E E E G G  
(X) i j  r, - - i,ii '11, ' , I ,  it, 10 - - 
- 1 1 1 5 - .  - - - 20 14 - - 

E74 W80 

/ I ,  . ,/i1,' , { I ,  'i,pI 11, / I  - - - - - 

Mar. 18 Mar. 30 

- D E E E E E E E G G G G  

. y - - - -  1 5 1 4 -  - - - - 

192 1374 E i iC1  S I 4  E70 Mnr. 22 Apr. 4 

217 I509 E S I Z E 0 1  ~ E E E E E E E E E E E C -  
,qiii /is iil . . . . . . . . 

. ~ 2" 2 2  . . . ~ . - - - . 
189 1273 E 
139 1170 E S12  W40 

197 1434 E S I 3  E13 E81 W83 

11' ~ 1 3 ~ 1 3  

3 . a - 2  

18511 18460 

18552 

13069 



LING 1958 

DISK PASSAGE DATA 

Days Seen, Positions Seen, Zurich Class . ,  
Mag. Class.,Magnetic Strength 

D 

21 

E 
P 
14 

E 
'4' 

H 

D 

- 

B 
13," 

E 
Pv 
I8 

E 
P? 
19 

E 
' P P  

J 

15 
4 

C 
'P,"' 

E 
IPJ 

C 
P 

E 

16 
ti. 

E 
i' 
16 

E 

G 

E 
' I $  

C D  
I{," l / iPJ  
. .  

E E  

16 - 
PY rpyi 

E E  

- 20 
(BY1 PP 

F F  

17 13 
P p  PY 

J J  
'*,, '.,, 
. .  

c c  
'PPI b p i  
. .  

D 
P Y  

E 
P Y  

14 

E 
P I  
21 

F 
PY 
29 

J 
(XI 

J 
Lp, 

Jan. 26 
W82 

E E -  
'A,' (X) 
- . .  

n n ~  
PI' 'i'0 P,  
- - 18 

E E D  
k .  '!" ,,e, 

13 - - 

E E E  
- 'I$' 'A,"! 
. . .  

E E  

16 16 
BY P P  

E D  

15 - 
PY < @ , I  

E E  
PY 'p., 
23 - 

F F  
1") 'PP I  
. -  

J J  
(X) ' - p i  
- .  

J J  
'kP' I.,, 
- .  

D D  
Hi 

15 l b  

Feb. 2 
W69 

D C  
, s i  ,* 
r , ,' 
- -  

c c  
( A I  ' 6 ,  
- .  

E E  

17 - 
/it - 

H H  
- 'r 
- 36 

E E  
13 , / I ,  
15 - 

E 

15 
P P  

D 
P,  
11 

E 
'P , !  

G 

27 
@r 

J 
kP' 

J 
P 

12 

C 
!.,, 

Jan. 5 
W80 

D -  
fir 00 

8 -  

Jan. 12 
w55 

c c  
(A,' - - -  

Jan. 17 
WE0 

E E E  
rPY,  Ivhl (X) 
. -  

Jan. 23 
W82 

G G -  
'PPI ,.,I 

Jan. 28 
W68 

A A  
' P  - 
3 -  

Jan. 29 
W64 

J A  
.p ,kP, 

8 -  

Feb.1 
W18 

D -  
,e,, ~ 

- .  

Feb. 4 
W61 

J J  
. -  
- -  

Feb. 11 
W76 

D D C  
'1%' (X) .XI 
. . .  

H H H  
f',' -, i.P, 

- 36 . 

E E D  

16 - 12 
I $  1/11 i',' 

Feb. 14 
wa: 

H -  
' P  ' X I  

23 - 

Feb. 15 
w7: 

D E  
ii ( A  
10 - 

LETURN SEQUENCE 

Greenwch 
andior  MT.W. 

8388 

L8419 

i2878 

GREENWICH DESCRIPTION 

st ream of var iable  spots. 

i Scattered s t r e a m  until January 8; two spots  f rom January 8. 

4 complex group, at  f i r s t  scattered, becoming more  compact 
lur ing its d i sk  passage. A leading regular  spot  pe r s i s t s  through- 
>Ut. 

4 large bi-polar group, of which the r e a r  component dies  out as 
t approaches the limb. 

4 regular spot,  with occasional companions. 

A stable regular  spot, decreasing in a r e a  as i t  c r o s s e s  the disk. 
There are a few companions on January 20. 

A st ream, developing west of the central  meridian. 

A small composite spot,  appearing suddenly on January 25, which 
becomes regular  in outline by January 29. 

A compact s t r e a m ,  which soon begins to break up. 

A stream, becoming widely separated in Longitude. Only the 
follower remains on February 3 and 4. 

A st ream, developing into a bi-polar group, which begins to 
break up on February 8 .  

A large r egu la r  spot. with occasional companions. 

A large elongated s t r e a m ,  of which the very variable middle 
components die out before reaching the limb. 
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POSITION DATA 

Ser ia l  Sunspot Number Category MCM Lat. Long. C.M.P. 
No. MT.W. Green. Plage 

1 115 714 S 1 5  W13 26.53 -3 

15  13023 18511 L 4410' N11 301 13.30 

' 234 1555 N22 E18 21.37 

16 13034 18525 L 4426 S15 191 22.12 

Area  Mt. Wilson 
Jmb. Whole S. Mag. C1. H 

17 13040 18526 11 4427 S25 177 23.21 

18 13048 18534 L 4426. S22 200 21.4 

19  13052 18538 12,L 4436 S15 148 25.42 

Mar. 
20 13063 18544 13,L 4445 S18 1 5  1.48 

14 
17 

21 13066 18549 L 4443' N24 34 6.03 

22 13067 18550 L 4444 N32 lQ 1.11 

23 13069 18552 15,L 4442* 912 91 1.80 

24 13076 18557 16 ,L 4449 N 1 1  307 12.69 

25 13018. 18559 L 4453' N13 291 13.44 

26 13083 18564 L 4456- N12 231 18.41 

27 13092 18575 L 4465 N22 174 22.75 

28 13096 18578 L 4469' N25 151 24.53 

29 13103 18584 18,L,M 4476 S13 92 28.96 
19 
20 
21 
22 

MAXIMUM AREA 

Umb. Whole Position Gr. F la re  
spot Day AT 

179 1462 N11 W63 18.63 

105 646 S 1 4  W15 23.45 

29 191 5 2 6  E l 1  24.38 -1 

149 703 S22 W50 25.29 

253 1118 S 1 8  E63 2.44 -1 
-3 
-12 

127 748 N24 W13 1.37 

118 1161 N32 W25 9.38 

191 1762 5 1 2  W15 7.31 

91 562 N11 E51 8.37 +1 

95 1778 N13 WIO 18.64 

103 793 N12 E63 13.45 

132 176 N25 E40 21.37 

268 1539 , 5 1 3  E45 25.49 +2 
-2 
-3  
-5 
-7  

SUNSPOT MEAN DATA 

201 1036 

I1 460 

23 137 

80 415 

74 457 

170 1253 

84 450 

103 653 

118 838 

55  342 

111 882 

70 538 

186 1076 

95  531 

184 1269 

I . P I  35 

! . P I  20 

I - P d  20 

d.81 18 

d @ p l  14 

l s p l  28 

d 8 P l  22 

d @ p I  20 

d.811 15 

I - r l  17 

d P P l  (20) 

181 12 

I t J I  20 

r p r i  14 

i / l ,  I 21 



POSITION DATA 

serial  Sunspot Number Category McM Lat. Long. 
No. MT.W. Green. Plage 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

12901 

12918 

12924 

12947 

12956 

12965 

12969 

12975 

12979 

12984 

12985 

12997 

13000 

13004 

18427 

18438 

18445 

18460 

18472 

10478 

18479 

18407 

18488 

18489 

18496 

18500 

18502 

4333. 

4347. 

4355 

4370' 

43.65 

4381 

4381 

4372 

4382 

4384' 

4387 

4400 

4400 

4400 

s23 

N11 

s12 

N12 

SI6 

N28 

N29 

S25 

S19 

s10 

N22 

S13 

S14 

s 1 9  

183 

76 

21 

303 

330 

229 

213 

269 

183 

159 

131 

44 

15 

349 



GREENWICH DESCRIPTION 

i regular  spot for the f i r s t  few days,  i t  becomes composite in 
t ructure  after February 11, when additional spots appear in 
ront to form a s t r e a m  of normal  type. 

i regular  spot, with occasional companions, which becomes 
,omposite in s t ructure  on February 22 and divides into two on 
'ebruary 24. 

i regular  spot until February 23, a f t e r  which other spots  
Ippear, forming a short  s t r e a m  highly inclined to the equator. 

i few sma l l  spats,  developing into a bi-polar group on February 
13. The group breaks up as it approaches the west limb. 

4 s t r e a m  of sma l l  scat tered spots  when first  seen on March 24. 
Ihese grow very rapidly to fo rm a moderate-sized bi-polar 
i t r eam which dec reases  in a rea  a s  it approaches the west limb. 

4 large complex s t r eam,  of which the r e a r  part soon breaks up. 
4fter March 8 the whole group rapidly diminishes in area and 
ips nearly died out at  the west limb. 

4 pair  of spots  on March 3 ,  developing into a s t r eam.  The leader  
) rcomes a regular  spot by March 8; the remaining components 
ire dying out as the group passes  f rom view. 

4 pair of spots. developing into a 10iig s t r eam of which the leader 
2ccomes a regular  spot by March 9. 

4 compact s t r eam,  developing west of the central meridian and 
:rowng rapidly a s  i t  pas ses  f rom sight. 

A composite spot. F rom March 10 to 1 5  preceding spots  appear ,  
forming a s t r eam.  

A s t r e a m ,  developing from one or two spots  at the eas t  limb. 
Rapid growth occurs  after March 13 as the leader becomes a 
?omposite spot and the following components form a compact 
abucture which coaiesces  with the leader  on March 18. 

An eloiigated s t r eam.  with a following regular  spot. The group i s  
Ureakillg up and dying out a s  it pas ses  round the limb. 

A large bi-polar group. 

A pair of spots.  developing into a s t r e a m  of normal type. The 
itilet'niedirte spots  disappear by March 28 and the follower d i e s  
out before reaching the west limb. 

A large bi-polar group. After March 28 the follower begins to 
break up and die out. 



C.M.P. 

29.32 

30.39 

21.23 

Apr. 
2.22 

4.48 

4.56 

6.69 

8.06 

9.45 

9.82 

5.10 

21.00 

26.31 

29.41 

May 
1.84 

MAXIMUM AREA 

Jmb. Whole Position Gr. F l a r e  
Spot Day AT 

91 512 SO6 W25 31.33 

210 1992 S22 W15 26.30 

166 563 SO1 W53 31.33 

193 1149 S16 E40 30.32 

182 1294 N33 E40 1.36 

151  613 S 1 1  E25 2.36 

16  119 N13 E25 4.38 

148 923 N16 W13 9.39 

69 604 N13 E80 3.31 

115 648 N15 E50 5.61 

90 855 NZU w65 i0.35 

189 1662 5 2 2  W15 22.39 

123 671 N l 1  W25 28.44 

93 526 S 1 6  E80 23.31 

154 1101 N18 E30 29.33 

SUNSWT MEAN DATA 

Area  Mt. Wilson 
mb. Whole S. Mag. CI. H 

44 211 

213 1325 

43 216 

138 925 

138 925 

6 1  315 

12 52 

98 624 

92 471 

57 335 

2.9 I?? 

167 1226 

64 399 

8 5  455 

127 799 

13 

11 

11 

(25) 

(15) 

15  

4 

13  

29 

11 

(15) 

23 

(20) 

17 

11 

TABLE 11. 1958 (CONTINUED) 
MAJORFLAREDAYDATA 

Area  Zurich Mag. H Position 
Umb. Whole Class.  class. 

- -  A BP 4 Not Seen 

93 512 D - N15 E30 

Mar.  23 
E74 
D D  
rg, (PI - -  

Mar. 23 
E84 
- E  

I . p ,  r#rl 
- -  

Mar. 24 
E43 
J J  

- 11 

Mar. 27 
E16 
E E  

iBpJ Br 

- -  
- -  

Mar. 29 
E76 
- E  
- (X) 
- .  

Mar. 29 
E82 
- D  
- (X) 
. -  

Apr. 1 
E l 0  
J C  
- -  
- -  

Apr. 4 
E48 
B D  
(X) - -  

APT. 3 
E80 
- G  
- +,@I 
- -  

Apr. 3 
E79 
- c  
- ' P p '  

, - - 8  

i 
Mar. 30 

C D  

Apr. 14 
E84 
- E  

- 12 

Apr. 20 
E l l  
- c  

- 13 

Apr. 23 
E80 
H H  

-"" 
_ I O  

- -  

(X) fi 

(X) 4 

'.p 
. .  

Apr. 25 
E81 
- E  
b r i  P P  
- .  

3.n-  3 



TABLE II. 1958 (CONTINUED) 

MAJOR FLARE DAY DATA 

Area Zurich 
Umb. Whole c l a s s .  

318 2008 
301 1857 
186 1319 
186 1319 
132 814 

- -  

102 686 
62 436 
16 134 

- -  

313 1966 

47 314 

107 799 
107 799 

F 
F 
F 
F 
F 

E 
D 

F 

C 

E 
E 

H Position 

S 1 5  E50 
S 1 5  E13 
S 1 4  W25 
S 1 4  W28 
SI5 W40 

Not Seen 

N29 W43 
N28 W68 
N30 W80 

Not Seen 

N28 E13 

S17 E65 

24 N15 W20 
24 N15 W20 

3 . n - 4  

DISK PASSAGE DATA 

Days Seen. Posit ions Seen, Zurich Class. ,  
Mag. Class.,Magnetic Strength 

Apr. 26 May 9 

- C E F F F F F F F F G G -  
E82 W83 

May 1 May 13 
E75 W80 
H G G G G G G G G G H H -  

- 2 3 -  2 4 -  - - 2 6 2 1 . -  - - 

May 8 May 21 
E82 W84 
- D D D D D D D D D D D D -  

- 1 6 -  - - - - 1 1 1 0 9  - - - 

May 9 May 21 
E83 w72 
- D D D D C C C C C B B A  

9 - - - - - -  7 17  17 18 - - 
May 15  May 26 
E72 W62 
A C D E E E E D D C J A  

W p '  P p  Pp P p  Pr li+i 0 cP,r P p  ip,i , f i1 i  
- 14 17 20 18 - 13 - 12 - - - 
May 28 June 6 
E32 W80 
B C D D E E E E D -  

1 4 1 5 -  - - - - 
May 29 June 10 
E81 W78 
H H H H H H H H H H H H H  
,.p# '," ' p  -," I.r' ' p  ,.rt ,',, ', ,.pi ,',", ,.,, '.,", 

2 5 2 2 -  2 1 -  - 2 0 -  - - - 

P p  'PP I  P p  'BPI 'Bp i  lpri Pp pp vip, '.Dl "p '  "p' 

(X) 6 P, 'PP I  l-pl ,.r> kpl (X) -p -p  ' p  - p  - - 

P P re/l (PI (P' rp, 'PI' B Y  P? P" P,  lP,l (X) 

PI 'i',' PI P P I W  ip, 011 rp, iPl 
. _ _  

- -  

May 31 
E71 

June 12 June 23 

D D D E E E E E E E G H  
E72 w75 

June 20 June 28 

- - C J J A A A A  

- - 8 1 4 1 5 -  3 - - 

E76 WJ0 

(X) Ill) 113 11, 11, I [ O  / / I  ' . P ,  - 

June 23 July 4 

C E E E E E E G C C G G  

ti 16 - 26 27 - 13 15 - !5 - - 

E76 W82 

fir / I  # I < , ,  / I ,  / I p  , / I , ,  [I," 11, ,\,,"' /I, / I ( / /  

rURNSEQUEN 

Greenwich 
and/or MT.W. 

n__ . " . C .  . .,". 

18668 

13207 

18681 

13225 

18704 18651 

13262 1319' 



DISK PASSAGE DATA IRETURN SEQUENCE1 GREENWICH DESCRIPTION 

13133 
I 

Days Seen, Positions Seen, Zurich Class . ,  
Mag. Class.,Magnetic Strength 

A pair  of spo t s  on March 23, developlng into a s t r eam.  On March 
2 9  the follower inc reases  in a r e a  before the whole group b reaks  
up as it approaches the limb. 

A large bi-polar group. 

I Greenwich 
and/or MT.W. I 

A pair of spo t s  on March 24; a single  spot on March 25, de- 
veloping into a cluster  which becomes composite i n  s t ruc tu re  
by  March 28. 

D D D D D E E E  
B Pi  - - - , P I #  - - 
Q 1 4 -  - .  . - - 

A stream, of which the leader,  a composite spot, becomes regu- 
l a r  in outline after March 31. The following components die out 
by  April 5. 

E E E F F F F F  

1 8 1 8 -  - - - - - 

Apr. 2 
W85 

C . C C C C C J -  
Br - - - rp,, - - - 
10 - - - - - - . 

Bp Pp - - - rp,, - - 

A compact s t eam,  which sp reads  out a f t e r  April 4 and begins to 
disintegrate as it  approaches the west limb. 

Apr. 10 
W50 

Two or th ree  sma l l  spots,  developing into a s t r eam,  of which the 
leader  becomes a composite spot. On April 4 a preceding regular  
spot  detaches i tself ,  while the remainder  of the group begins to 
break up and die out. 

J A B A A B A A  

4 -  

Apr. 13 
w74 

- (X) 1.1 - - (X) Po - 
- - _ _ _ _  

- PP ' P P I  (PPI 'PPI Pp IP,l I -  - 14 - - - - . 

E E E E E E E E  

15 20 18 20 19 24 - - 
6, PI Pp PP P, P, 'Po, ,pp ,  

C C C D E E E G  
I B i )  la, (PI P B y  8, (PPI im 
- - - - _ _ _ _  

C 

F 

H 

PY E 

D 

G 

A 
(@,I 

D 

E 
'PPI 

G 
4 

H 
,./,I 

G 
'6,' 

Apr. 4 
W78 

B -  
- -  
- -  

Apr. 6 
W84 

G G G -  
- IP, Ip, - 
_ _ . -  

Apr. 8 
W81 

H H  
- -P 
- 15 

Apr. 10 
W72 

D D  
PI (X) - -  

Apr. 10 
W17 

Apr. 15 
W78 

G G  
,kPl <.,I 
- .  

Apr. 15 
w11 

A -  
fi,J 1 - 0  

Apr. 11 
w19 

D -  - -  
Apr. 26 

W76 
E E  
k P l  i.p' 

May 2 
w19 

G -  
'P,l 1.1, 
. .  

May 5 
w19 

H -  ', i*,) 

18 - 

May 7 
W16 

G G  
6,' 'lip' 
- -  

18550 

13067 (Part)  

18559 

13078 

18551 

13068 

18590 

One or two sma l l  spots, developing into a sho r t  s t r e a m  of which 
only the leader  remains on April 7. 

A few sma l l  spots  on April 4, developing into a large s t ream. 

A stable r egu la r  spot,  with occasional companions. 

A s t ream, consis t ing of a leading regular  and following composite 
spot. The leader  breaks up on April 7, while the composite spot  
becomes r egu la r  in outline on April 8. Only the latter is visible 
on April 14. 

A variable c luster  of sma l l  spots,  not seen on April 6. F r e s h  
actwiry deveiupa ULI A p i :  7, vAeir z skeza~.  :ppezrs ~ h i c h  is 
growing rapidly a s  i t  pas ses  f rom sight. 

A composite spot,  developing into a compact s t r eam.  

A cluster of variable spots,  developing into a s t r e a m  of normal  
type after April 25. 

A regular spot,  w t h  a few occasional companions 

A bi-polar group, of which the follower begins to break up and 
die out d t e r  May 3. 



POSITION DATA 

erial  Sunspot Number Category McM 
No. MT.W. Green. Plage 

Lat. Long. C.M.P. 

Mav 
45 

46 

47 

40 

49 

50 

51 

52 

53 

54 

5 5  

56 

57 

58 

59 

13197 

13205 

13207 

13225 

13226 

13237 

13275 

13278 

13284 

13292 

13294 

13295 

13311 

13326 

13333 

18654 

18668 

18681 

18683 

18689 

18715 

18718 

18726 

18728 

18729 

18739 

18751 

18756 

26,L,M 
27 
28 
29 
30 

25 

L 

L 

L,M 

t 

32,L 
33 
35 

L 

31 

36.L,M 

L 

34 

37,L 
38 

M 

L 

4530 

4531 

4538' 

4548 

4548 

4557' 

4578 

4587' 

4591 

4596 

4597 

4598 

4607 

4618 

4622 

S15 

N30 

N26 

S18 

s20  

N40 

N28 

N25 

NO0 

N28 

N43 

S17 

N15 

S18 

S18 

348 

293 

191 

178 

109 

341 

280 

206 

209 

199 

103 

352 

319 

3 . G  

3.4 

7.23 

14.95 

15.94 

21.17 

30.85 

June 
4.47 

6.0 

10.08 

9.76 

10.60 

17.80 

26.24 

28.75 

MAXIMUM AREA 

'mb. m o l e  Position Gr. F l a re  
spot Day AT 

281 2061 S 1 5  E40 30.31 

- -  

154 812 N26 E50 3.57 

63 580 S 1 8  E63 10.34 

31 517 S 2 0  E75 10.34 

95 620 N40 E13 20.41 

89 764 N29 W60 4.67 

73 536 N26 W78 10.44 

329 2256 N28 E20 8.56 

130 969 N44 W20 11.36 

33 368 S 1 7  E80 4.67 

107 799 N15 W20 19.33 

136 245 S17 E35 22.61 

169 1107 S l 9  E45 25.34 

61 

1 
-5  
- 5  
-6 

+1 
-1 
-2 

-1 

-1  

0 
0 

SUNSPOT MEAN DATA 

Area Mt. Wilson 
Ib. Whole S. Mag. C1. H 

198 1332 

128 669 

56 373 

29 239 

45 293 

68 443 

73 376 

212 1587 

88 573 

19  122 

91 580 

19 114 

126 789 

19  

(2) 

26 

1 5  

17 

18 

14 

25 

(1) 

21 

14 

(10) 

23 

14 

26 

3.3- y 0 



. 

msinoN DATA 

erill Sunspot Number Category McM Lit .  Long. 
NO. MT.W. Green. Plage 

30 

3 1  

32 

13 

14 

15 

36 

3 1  

38 

30 

40 

4 1  

42 

43 

44 

13108 

13109 

13110 

13112 

13118 

13120 

13123 

13121 

13129 

13130 

13133 

13151 

13119 

13164 

13193 

18586 

18581 

18588 

18590 

18595 

18591 

18601 

18601 

18605 

18606 

18598 

18628 

18643 

18648 

18652 

L 

L 

L.M 

t 

L 

L 

24 

L 

L 

2 3 , L  

L 

L 

L 

L 

L 

4476. 

4418 

4416' 

4480' 

4484' 

4483. 

4480 

4490 

4493 

4493 

4508 

4519 

4542' 

4529 

so1 

522 

so1 

S16 

N33 

S17 

N12 

N16 

N12 

N15 

N i i  

s22 

N10 

S16 

N18 

81 

13 

115 

36 

6 

5 

337 

319 

301 

296 

5 zs 

148 



GREENWICH DESCRIPTION 

i large elongated s t r e a m ,  of whlch the rear  portion begins to 
Ire& up and die out after May 4. 

L regular  spot. 

R s t r eam,  led by a regular  spot. The r e a r  portion coalesces  
.fter Mag 17 Into a sma l l  composite spot. 

R cluster of var iable  spots.  

4 s t r eam of which the l eade r ,  a composite spot, begins t o  
,Teak up f rom May 21. Only the follower remains on May 25 
ind 26. 

4 few sma l l  spots  on May 28, developing into a s t ream. 

4 regular  spot,  with preceding companions on June 9 and 10. 

A large complex s t r e a m ,  which begins to break up and die out as 
it approaches the Limb. 

A few small  spots  an June 4. in high northern latitude. develop- 
ing into a long s t r eam.  The group Is  dylng out as It approaches 
the limb. 

A r lu s t e r  of variable spots. 

4 cluster  of spots  on June 12 and 13, developing into a s t r e a m  
I! normal  type. Only the leader  r ema ins  on June 23. 

A single spot on June 20 and 21, developinu Into a scat tered 
jlreani. Only the leader  r?malns on June 26. 

A cluster  of spots.  developing into a l a rge  streanl of normal 
:ype. The leader  and followrr gradually separate i n  longitude as 
he proup crosseti th? dlsk. 



POSITIONDATA 

e r i a l  Sunspot Number Category McM Lat. ~ m g .  C.M.P. 
No. MT.W. Green. Plage 

60 

61 

62 

63 

64 

65 

66 

61  

68 

69 

70 

71 

12 

73  

1 4  

13335 

13336 

13350 

13353 

13356 

13362 

13370 

13374 

13375 

13376 

13384 

13386 

13388 

13389 

13394 

18158 

18768 

18112 

18773 

18119 

18782 

18186 

P a r t  of 
18781 

P a r t  of 
16181 

18196 

18798 

18801 

18805 

18807 

40,L 

39 

L,M. 

43,L 

41,L 

42 

44,L 

46,L 
41  

45 

45 

L 

48 

51,L,M 
52 

L 

49 
50 

4623 

4619 

4630' 

4636 

4634 

4642 

4646 

4650 

4651 

4651 

4659 

4658 

4659 

4659 

4657 

N10 

N20 

N26 

s23  

N27 

s22 

NO8 

s24  

N21 

S16 

SO4 

S15 

S18 

N24 

304 

224 

201 

201 

129 

60 

94 

28 

325 

320 

315 

299 

308 

29.85 

27.1 

July 
5.87 

7.65 

7.62 

13.06 

18.26 

15.69 

20.70 

25.49 

25.83 

26.25 

27.41 

26.80 



URNSEQUENCE 

Greenwich 
nd/or MT.W. 

3351 

GREENWICH DESCRIPTION 

~ 

regular  spot, with one o r  two companions. 

composite spot, which shows a progressive dec rease  in a r e a  
3 i t  c r o s s e s  the disk. 

s t r e a m  of scat tered spots,  of which the leader becomes regu- 
~r in outllne by the time it  reaches the west limb. 

scat tered s t eam,  of which the follower dles out by August 5. 

. s t r eam,  of which the leader,  the so l e  survivor after August 4,  
plits into two regular  spots  by AuRust 6 .  

variable  scat tered s t ream, of which the inclination to the 
quator i nc reases  as the west limb is approached. 

. t i ny  spot  on August 2 and 3, developing into a s t r e a m  of which 
le  follower breaks up and dies  out a f t e r  August 12. 

, regular  spot with a following companion, On August 10 other 
pots appear ,  forming a s t ream. 

L s t r e a m ,  of which the leader,  a composlte spot, is the sole 
urvivor a t  the west limb. 

i scat tered s t r eam,  led by a regular  spot. The following com- 
Sonents die out by August 20. On August 22 further spots  appear ,  
orming a new s t r e a m  which 1s growing as it pas ses  f rom view. 

i large compact s t r e a m ,  which breaks up as i t  approaches the 
test limb. 

i regular  spot. Numerous faint following companlons appear 
ifter August 25. 

t bl-polar group, forming west of the central merldlan. 

4 compact s t r eam.  

A palr  of spots,  developlng Into a s t r e a m ,  of which the leader  Is 
'he most stable component. 





MAXIMUM AREA 

- 

Urnb. Whole Position Gr. 
spot Day 

Flare 
AT 

65 561 NO9 E70 24.30 

I 

I41 1002 N25 E30 3.30 

229 1573 S 2 3  W50 11.33 

96 689 N27 E15 6.35 

63 472 S22 WO1 13.14 

!28 1407 NO9 EO8 17.63 

136 761 S23 W53 19.62 

26 152 N21 E30 18.33 

See descriptxin. 

42 682 S I 5  W65 30.26 

18 184 S O 5  E80 19.62 

07 1795 S I 5  W26 28.33 

00 1245 S I 8  E65 22.38 

9 42 N24 E33 24.34 

-2 

-1 

-1 

+2 

t 2  

-1 
-1  

-1 

-4  

-1 
- 3  

tl 

+ I  

SUNSPOT MEAN DATA 

Area Mt. Wilson 
rnb. Whole S. Mag. CI. H 

- 

54 327 

GO 498 

155 923 

59 313 

51 316 

156 914 

55 353 

17 95 

72 364 

9 50 

123 901 

119 755 

4 23 

-~ 

22 

(2) 

20 

21 

19 

16 

27 

13 

4 

14 

20 

13 

23 

23 

5 

TABLE II. 1958 (CONTINUED) 

MAJOR FLARE DAY DATA 

Area Zurich Mag. H 
Umb. Whole c l a s s  Class  

87 543 

- -  

178 1303 

138 686 

61 398 

183 914 

87 680 
87 680 

24 147 

11 56 

230 1490 
164 1608 

7 32 
7 32 

C 

J 

F 
F 

C 
C 

P 

13 

18 

25 

13 

17 

6 
6 

Position 

N10 E50 

Not Seen 

S 2 3  W63 

N27 EO8 

S22 E20 

NO8 E37 

S 2 3  W60 
S23 W60 

N22 E13 

N22 E13 

SO4 E33 

S I 5  W13 
S 1 5  W40 

N25 E43 
N25 E43 

June 23 
E82 
- E l  
l ip 13) I 
- 12 I 

June 24 
E36 ~ 

I I I  (X) 
- -  
- -  

June 29 
E81 
- J  
P, ' P !  
9 -  

July 1 
E77 
- G  
IPl P 
- 16 

July 2 
E66 
A A  
(X) . 
- 12 

July 7 
E72 
H G  

10 - 
July 12 
E73 
J C  

/j, 'lip 

(X) 'B,' 
. -  

July 14 
E20 
B C  

10 12 

July 14  
E82 
- D  

5 -  

July 14 
E82 
- D  

8 8  

July 19 
E77 
- J  
' F  ' F  
8 18 

July 19 
E82 
- J  

I . ,  ., 
- 5  

July 20 
E78 
- f 3  

5.1  /I;. 

- n  

fir 

Id '14,) 

r 11, 

Julv 21 
E79 
F: E 

14 14 

J u l y  23 
E45 
r r  

I / /  
h -  

I S i  l ' p  

3 . n -  5 



DISK PASSAGE DATA 

Mag. Class.,Magnetic Strength 
Days Seen, Positions Seen. Zurich Class., 

- 

E 
",' 

26 
E2 

I.,) 

J 
'8,' 

G 
IdJ 

A 
!lu 

c 
iil' 

E 

2 

C 

14 
or 

C 
:It, 

C 

11 
I'r 

J 
P 
17 

J 
I* 

14 

C + 

E 

i n  

B 
'5 

E 
A i  
13 

C 
P 
21 

G 
( P i  

D 

20 
P i  

H 

15 
PP 

E 

25 
6 

C 
B 
12 

C 
(X) 

C 
lit" 

9 

J 
r 

16 

J 

13 
P 

D 
"P 
15 

E 
I/+'  

B 
l.,' 

E 
P 
23 

E 
P, 
20 

G 
P 
20 

E 
! P I ,  

H 
I * , )  

E 

23 

D 
P i  

13 

C 
(X) 

C 
13 
14 

J 
r 
19 

J 

13 
r 

D 
',il 

E 
h 
22 

Julv 28 
W L J  

A H  
- .  

D 
13 
17 

D 
8, 
20 

G 
P P  
24 

E 
~ P V  

G 
'Pp" 

E 
A 
21 

July 21 
w74  

D 
PO 

C 
0 

C 
li 
2 

J 
r 

16 

J 
r 
12 

E 

l b  
/+I 

G 
/ I  
21 

C 
l3,l 

B 
0 

B 
R 

C 
P 

19 

J 
r 

18 

F 
13. 
16 

G 
I+ 
2 4  

c c  
- 11 
l', 1 iii 

c c  
(i, ip,, 
11 - 

E E  
'PPJ 4 - 20 

E D  
P, (PI) 
15 - 

J J  

13 14 
-r 7 

E E  
8, lir 
22 20 

July 23 
w22 

B B  
I.,l - 
. .  

JUlr, 23 
w22 

B 
'fii 

C 
P 

21 

J 

22 
P 

F 
I+ I 

17 

G 
1; 

B 

2 
J'P 

J 
P 
17 

B 
13 
24 

F 
',I , 

G 
111 
21 

July 5 
w74 

C C A  
l ip, '4, i.,, 

_ - -  

July 11 
w70  

B B C  
p, rp,r c-!, 
_ - -  

July 14 
W78 

E E E -  
0,) ' i rP,  (X) - _ _ _ -  

July 14 
W83 

C C J  
t-,, /.i /., _ _ _  
July 18 

W68 
J J  
-p ,-,) 

13 - 

July 24 
w79 

G G -  
P 8. ( - 1  

18 14 - 

July 31 
W78 

J J J  
,=r ,  i.?' 

_ - .  

July 30 
W61 

B A  
- .  
. -  

Aug. 1 
W 8 J  

F F -  
I+,, It,. 
. . .  

Aug 2 
W76 

G G G  

17 12 - 
l'P 131 (X) 

PTURN SEQUENCE 

Greenwich 
and/or MT.W. 

18756 

13333 

18756 

13333 

GREENWICH DESCRIPTION 

\ st ream of normal type, of which the leader  becomes regular  
n outline f r o m  June 28. The follower breaks up after June 30 
md i s  not seen on July 3. 

\ complex s t r eam,  which becomes scat tered as it  b reaks  up and 
lies out. 

\ bi-polar group. After July 7 intermittent spots  appear ,  forming 
1 long s t r eam of which a regular  spot i s  the principal component. 

\ short. compact s t r e a m ,  which slowly b r e a b  up a f t e r  July IO. 
Inly the r e a r  component remains on July 12. 

\ composite spot,  which becomes regular  in outline after July 16. 

4 single spot  on July 12 and 13, rapidly developing into a large 
Ji-polar group. 

4 st ream of sma l l  spots.  

A t  first a regular  spot,  which f rom July 17 begins t o  break US 
and disperse.  

rhe importance 2t flare (No. 45 Table  1) occurred between 
Ut. Wilson sunspots 13375 and 13376. All area data a r e  for 
he conibined spots.  i.e. Greenwich No. 18787. 

At first  a regular  spot. On July 26, another regular  spot appears  
, I I I , I I C " , d L S . J  I.". La. Y.  ... . >>...,...."..Ak-,4, 

A regular spot,  which divides into two on July 27. 

A s t ream, appearing in front of Group 18805, extending longi- 
tudinally towards, and finally touching, Group 18796. The r e a r  
part is dying out as the group passes  round the limb. 

A hi-polar group, of which the follower dies  out before  reaching 
the west limb. 

A pair of spa t s  on July 23 and 24; a single spot on the other daw.  



POSITION DATA 

er ia l  Sunspot Number Category M ~ M  Lat. Long. C.M.P. 
No. MT.W. Green. Plage 

75 

76 

77 

78 

79 

80 

81 

82 

83 

8 4  

85 

86 

8 7  

88 

89 

13395 

13397 

13399 

13404 

13405 

13406 

13421 

13429 

13434 

13460 

13464 

13476 

13479 

13485 

13489 

18808 

18810 

18811 

18813 

18814 

18818 

18824 

18832 

18835 

18853 

18857 

18867 

18869 

18872 

18875 

53 

54,L 

L 

55,L 

L 

L 

L 

L 

56,L,M 
57 
58 

62 

59,L,M 
60 
61 
63 
64 

65 

L 

L 

L 

4664 

4665 

4668 

4667 

4669' 

4670 

4680' 

4684. 

4686 

4703 

4108 

4718 

4722 

4725' 

N17 

NO6 

N19 

N27 

N15 

s o 9  

N21 

S26 

S13 

s12 

N18 

SO8 

N21 

SO7 

N15 

265 

247 

287 

228 

221 

205 

145 

100 

88 

7 

322 

241 

307 

201 

194 

29.99 

31.35 

28.34 

Aug. 
1.83 

1.89 

3.53 

8.06 

11.50 

12.38 

18.54 

21.89 

27.60 

23.0 

31.08 

31.58 

~ 

MAXIMUM AREA 

Imb. Whole Position Gr. Flare  
Spot Day T 

25 354 N17 W84 5.34 

90 539 NO7 E79 25.42 

96 722 N19 W55 1.65 

88 576 N27 E20 31.31 

70 598 N15 W20 3.45 

94 620 S O 9  E40 31.31 

113 845 N22 W02 8.32 

56 504 5 2 4  W53 15.63 

197 1150 5 1 3  W26 14.33 

57 313 S 1 1  W63 23.33 

203 1463 N18 E06 21.39 

22 108 SO7 E67 22.41 

138 784 N21 W51 27.33 

196 1204 SO6 W47 2.64 

133 878 N14 W26 2.64 

+6 

-9 

-4 

+I 
+1 
-2 

0 

+1 
-1 
-1 
-4 
- 5  

-8 

SUNSPOT MEAN DATA 

Area  Mt. Wilson 
Ib. Whole S. Mag. C1. H 

49 277 

40 247 

33 253 

50 307 

47  309 

56 405 

75 458 

41 257 

141 876 

34 193 

137 1072 

11 61 

103 595 

115 676 

73  472 

28 

21 

13 

18 

16 

16 

21  

18 

35 

21 

23 

15 

18 

29 

21 



POSITION DATA 

?rial  Sunspot Number Category McM Lat. Long. C.M.P. 
NO. MT.W. Green. Plage 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

00 

01 

02 

03 

04 

13494 
13485 

13508 

13509 

13510 

13517 

13524 

13535 

13536 

13541 

13544 

13546 

13559 

13562 

13512 

13611 

18882 

18889 

18890 

l88Bl 

18896 

18897 

18909 

18911 

18910 

18912 

18914 

18923 

18925 

18931 

18959 

68,L 

70,L 

66,L,M 
67 
71 
74 
75 

M 

69,L 

78,L 

73,L,M 

L 

72 

76,L 
77 
79 

M. 

L 

L 

L 

81.L 

4722 

4739 

4741 

4743 

4744 

4750 

4756 

4759' 

4757 

4765 

4764 

4771* 

4 7 7 0  

4781 

4820 

509 

515 

508 

N19 

N21 

S l l  

N16 

515 

512 

518 

N23 

505 

518 

S l l  

529 

190 

87 

86 

73 

33 

10 

333 

322 

335 

303 

295 

206 

168 

166 

299 

31.94 

Sept. 
8.70 

8.75 

8.75 

12.76 

14.52 

17.36 

18.16 

17.2 

19.59 

20.22 

26.96 , 

28.29 

29.98 

Oct. 
17.21 



- 
SEQUENCE 

!enwich 
~r MT.W. 

- 

GREENWICH DESCRIPTION 

variable cluster.  

large composite s t ruc tu re  which slowly disintegrates as i t  
rosses  the disk, leaving a regular  spot as the so l e  survivor  
R October 25. 

compact s t r eam,  the leader  of which becomes regular  in 
vtline by October 22, while the follower b r e a k  up. 

. s t r e a m ,  of which the follower is a l a rge  regular spot. The 
est of the group slowly breaks up as i t  crosses  the disk. 

L group of sma l l  variable spots. 

L small  spot, which develvps into a long broken s t r e a m  

8 s t r eam,  of which the only stable component i s  a central  
,ugular spot. This  i s  breaking up a s  i t  approaches the west limb. 

i cluster.  

4 small  spot on October 29 and 30, develvping rapidly into a 
arge bl-polar group. 

4 s t r eam.  developing m high northern latitude. The leader be. 
:omes regular  in outline by November I. 

A small  spot. 

A cluster  of spots.  developing into a compact s t ream. 

A cluster a i  spots,  developing into a bi-polar group. The follower 
IS breaking up as i t  pas ses  f rom view. 

A large compact s t r eam.  of which the follower berornes regular  
in outline by November 4. 

A few scat tered spots,  developing Into a s t ream. 



TABLE It. 1958 (CONTINUED) 
MAJOR FLARE DAY DATA 

Area Zurich Mag. H Position 
Umh. Whole c lass .  Class.  

46 281 D k p )  S 1 5  E35 

92 1093 E PI 1 9  SO3 E66 
109 872 E Y 24 SO4 W21 
100 722 E S 0 4 W 3 5  
81 439 H SO4 W57 

170 1036 F (PY, SO9 E01 

A Not Seen 

51 356 c PI 13 NO8 W50 

51 352 C Pr 14 S 1 6  E40 

o 11 n -Y Flint S 1 4  E50 

115 645 E W' S 1 1  W13 

16  9 3  C P 13 N20 E13 
67 681 E P, 28 N20 W40 

3 . n - 8  

DISK PASSAGE DATA RETUF 

G 
Mag. Class.,Magnetic Strength and 
Days Seen, Posit ions Seen, Zurich Class., 

Oct. 10 oc t .  21 
E80 W66 
D D D D D D D D D D D B  
- p ,lip, P,. /{a -, /Ip ' p  '.,I -P -, 
- - - 15 1 5  16 15  14 - - 1 5  16 

OCt. 14 Oct. 26 
E80 W80 
D E E E E E E E E E H H -  
(PI Pi R PY rPr) Y Y IY) - - 1.1 1 - 1  
- 1 9 2 1 2 6 -  - 2 4 2 4 -  - - - - 
Oct. 16 oct. 24 
E26 W81 
C E E E E E G G -  

12 18 . - 20 17 - - - 
Oct. 16  o c t .  28 
E76 W76 
C D E E F F F F F F G G G  

- 18 ~ - 22 24 - - - - - - - 

Oct. 19  Oct. 26 
E81 w11 
- A C C B B C B  

- 3 1 0 -  - - - .  

Oct. 24 Nov. 5 
E79 W76 
- J J D E E E E E D D D C  

_ _ _  16 13 17 14 14 13  '9 - - - 
Oct. 28 Nov. 9 
E77 WE0 
E E E E E E E D C C C B -  
Br PY ' 1 ~  PY PY PY B p  PY ~ P Y J  ' p  Pp 'P,I (X) 
17 19  16 20 26 24 22 16 - 13 3 - - 

Oct. 28 Oct. 31 
W40 W78 
c c c -  
11 13 4 - 

3ct .  28 Nov. 9 
E79 w77 
- B B C E E E E E E E E -  

- 2 11 14 16 24 27 29 - 34 24 - - 

Nov. 2 Nov. 9 
E10 W76 
A A C C D E E -  
- P IP i  Pa PI. ' P p J  (x) 
- 6 5 - 1 7 1 6 -  - 
Nov. 12 14 
6ii  E42 
B C B  
Pr Bp -P 

P P '$,I ' @ , I  PY PY 'PPI - - 

- PI ,p/' 'BI,  PY BY rpyr - rp,, IPYl  I@,l - - 

-, -p  (x)  - - (X) (X) 

- 1.1 P P /  P Y  B P P P 'Pi ( t i l  IPpI 

P p  P/  Rp 'Pp 

1-1 P, Pp P p  Pp P ,  P P 'Pi 4 Pn 'iirJ (X) 

I 
- . .  

Nov. 20 No". 29 

- B D D E E E E E E  

10  13 14 21 - 14 - 16 15 - 

E42 w72 

P, P P P,  ~ @ / l  P P i  i+l (X) 

Nov. 23 uec. 2 
E l l  W76 
A B C D E E E E E -  

3 - 13 - 27 30 28 28 - - 
Nov. 24 
E79 W81 
- E E E E E E E E E E E E -  

. - . .  24 24 23 63 21 19 18 21 - 17 13664 

Dec. 1 Dec. 10 
E39 w77 
I) D n E E E E G G - 
I' 14, I { ,  11, PI 1') /', ',1,1 I' (X) 

ii ,pi p IP,, ii r p  "r i{p 'fir, (X) 

Dec. 7 18995 

, 'p ,  , /  ,/,, qip, f i r ,  lip rip I" I+ 13," I1 I{  li 811, li 

!I 14 13 17 I Y  23 19 - 13 - 



TABLE II. 1958 (CONTINUED) 

MAXIMUM AREA ~ 

mb. Whole Position Gr. F la re  
spot Day AT 

156 956 SO9 E20 30.59 

77 570 S 1 6  W35 11.38 

187 1047 SO8 W35 11.38 

94 433 N l 9  WO8 9.35 

83 766 N22 E70 7.56 

92 539 S 1 1  E13 13.57 

61 532 N15 E50 13.57 

92 567 S16 E75 12.31 

0 74 S12 E78 11.38 

269 1824 S18 E38 16.52 

60 436 N22 W40 23.34 

100 519 SO4 E45 23.34 

114 743 S 1 8  E80 22.35 

102 569 S 1 1  E34 27.32 

165 1104 S 2 8  E50 13.30 

-5 

t 2  

+8 
+7 
+1 
-2 
-3 

0 

-5  

+I 

-1 

+I 
0 

-6 

-2 

SUNSPOT MEAN DATA 

Area Mt. Wilson 
mb. Whole S. Mag. C1. H 

77 476 

57 382 

8 5  555 

49 254 

46 313 

49 256 

43 262 

86 464 

3 36 

217 1289 

33 209 

75 394 

101 584 

82 478 

102 592 

28 

19 

15  

18 

17 

20 

19 

23 

2 

36 

16 

29 

28 

17 

30 

MAJOR FLARE DAY DATA 

Area  Zurich Mag. H Position 
Urnb. Whole c lass .  Class. 

46 236 

78 522 

Not Seen 
61 342 
46 290 

145 880 
58 487 

83  766 

29 197 

5 5  269 

6 22 

259 1460 
269 1824 
209 1067 

113 739 

G 

E 

C 
C 
P 

E 

D 

C 

A 

H 
H 
E 

E 

Pr 14 

P 17 

16  
Pr 14 

(Pl 
,Hi1 

P 12 

PI 11 

9 

2 

P P  30 
lir 35 
P P  30 

141. 30 

SO9 W46 

S 1 5  WO9 

Not Seen 
SO8 E60 
SO8 w02 
SOM W62 
SOB w75 

N22 E70 

S 1 1  W50 

N16 E65 

5 1 2  E67 

S 1 8  E50 
S 1 8  E38 
S 1 8  W40 

N28 E26 

Q 3 . x -  7 

Aug. 29 
E37 
A C  

19 26 

Sept. 2 
E79 
- J  -, mr 

- 14 

Sept. 3 
E '73 
c c  
f'r 
9 16 

Sept. 3 
E82 
- D  

5 15  

Sept. 6 
E 77 
- E  
P P  
13 12 

Sept. 8 
E76 
- D  
(x) fir 
- 11 

Sept. 11 
E75 
c c  

(P I  - 
- 9  

Sept. 12  
E76 
G G  
PP !Pi 
12 - 

Sept. 11 
E78 
- A  
- .I 
- 2  

Sept. 13 
E78 
- H  

- 3: 

Pr Pr 

Pp P Y  

(X) PI 

Sept. 14  
E75 
A B  

ti+( P - -  

Sept. 20 
E85 
- H  
, "p ,  ' r  
- 16 

Sept. 22 
E77 
G G  
i t  

Srpt. 23 
E83 
- .I 
- l i p  

- 13 

ort. 11 
E72 
1) E 

14 - 
I,,, ,,ip 



DISK PASSAGE DATA RETURN SEQUENCE GREENWICH DESCRIPTION 
I I I 

Days Seen, Positions Seen, Zurich Class. ,  
Mag. Class. ,Magnetic Strength I Greenwich I and/or MT.W. 

E E  

28 16 
6, PI 

J J  
5 ' r  
18 19  

C D  
Y Y  

15 12 

D C  
8 ,  P? 
16 16 

D D  
@ P  Pr 
5 10 

c c  
iP,I BY 
- 16 

G G  
A P  
18 18 

H H  

30 35 
PP PP 

B B  

2 -  
P lP,J 

D D  
-P - 
24 - 

G G  

2b 22 
3 P 

C D  

16 18 
I$ 14% 

~ _ _ _ _  

Sept. 6 
W78 

E E G G J J  
P p  B P p  Pi 4 ' r '  
13 17 15 14 - - 

Sept. 14 
we0  

C D D E E E D D B  
PP P p  P p  P A, Br Pr 1-pl 1-p' 
16 20 15 17 15 15 13 - - 

Sept. 14 
w79  

D D C E E E E -  

16 14 14 14 1 5  15 - - 
Sept. 14 

W62 
C D D D C C C B  

I 9  14 17 14 14 13 - - 

Y ) P p  P p  PY P? ' , ? I #  rg, 

P, P" Pr BY P? P, V Y J  (P I  

Sept. 16 
W51 

D D D C B B 4  

14 15 - 9 12 - - 
Bp Pp (01 B p  -p ' P  - 

Sept. 20 
W16 

D C D D C C 3 C -  

16 - 21 21 20 - I 1  12 - 
8, 'A,l P? P,  I+ ' P I ,  '31 PI 'BIJ 

Sept. 23 
w e 0  

C D D D D D 3 D -  
BY Br ( B p ~  PY Pp f lp ' p  l * p J  - 
16 15 - 20 20 16 14 - - 

Sept. 24 
W76 

G G G G G G G G -  

24 - 23 20 23 21 15 - - 
0 io1 Pp P A B B - (.,I 

Sept. 17 
w12 

B B A  
(X) (-1 - 
. _ .  

Sept. 25 
W76 

H E E E E E E E -  
i P p ~  Pp P p  Pp Pp P p  - i?p (-1 
- 33 33 30 32 30 - 24 - 

aepr. 2G 
W82 

C D D C D E E D -  
A, A. A i  P I  P ,  - 9, P, iB1 
14 14 14 17 14 - 13 6 - 

oc t .  2 
w 7 3  

D C C H H H H H H  
Pp ' p  ' p  - p  i - p ~  -P * p  ' P  ,.,I 
25 25 25 29 - 29 27 24 - 

Oct. 4 
w79  

G G G G G G G G -  

24 26 - 27 28 27 - - - 

o c t .  5 
w72 

E E E E E E H G H  

17  - 17 18 16 - - 9 - 

Oct. 23 
WE2 

E G G G G G J J -  

30 28 30 - - 15 16 - - 

ff, qd Ap 4 Pr ' P P I  ipp' 

I $  ti$ i$ , f f ,  A, ii, ,-,I 

I $  O p  f i p  ti$, ', ', ,.,) - 

7 . z -  7 

18835 

A s t r e a m  of normal  type, which grows rapidly. The follower 
breaks up and d i e s  out before  reactung the west limb. 

A regular  spot. On September 6, other spots  appear ,  forming 
a variable cluster.  

POS. ret. of 13460 

13464 

18855 18801 18756 

18874 

13470 

18872 

A variable s t r eam.  

A bi-polar s t r eam.  Only the leading components a r e  seen  on 
September 15 and 16. 

A variable s t r eam,  in the r e a r  par t  of which a composite spot 
forms by September 14. 

A s t ream of sma l l  spots,  of which the leading components 
coalesce into a regular  spot which is the so l e  survivor  on 
September 21. 

A pair of regular  spots,  with a few variable  companions. 

A small spot. 

A large composite spot,  of which the leading part  becomes de-  
tached and assumes a regular  outline by September 20. The re  is 
also a sma l l  regular  spot to .he r e a r  throughout the disk passage. 

A variable s t r e a m  of sma l l  spots. 

A regular  spot, with a number of var iable  companions until 
September 26. 

13485 

A s t r eam,  the leader  of which becomes a regular  spot and I coalesces  w t h  the remainder  of the ~ O U D  to fo rm a comoosite 

A s t r e a m .  lead by a regular  spot. The following components a r e  
dying out a s  the group c rosses  the disk; they a r e  not s een  on 
October 19, 22 and 23. 



~~ 

POSITION DATA 

3erlal Sunspot Number Category McM Lat. Long. C.M.P. 
No. MT.W. Green. Plage 

LO5 

106 

107 

108 

I09 

110 

111 

112 

113 

114 

115 

116 

117 

I18 

119 

13616 

13625 

13630 

13633 

13639 

13653 

13660 

13661 

13664 

13676 

13696 

13718 

13728 

13733 

13748 

18957 

18964 

18969 

18970 

18974 

18984 

18994 

18988 

18995 

19004 

19018 

19031 

19036 

19040 

19053 

82 

8O,L,M 
83 
85 
86 

L 

84,L.M 

87 

L 

L.M 

88 

89,L 

L 

90 

91 

92,L 
93 

L 

L 

4819 

4826 

4818' 

4329 

4833 

4851 

4841 

4849 

4845. 

4877 

4883 

4884 

4897 

4899' 

S15 

SO4 

N20 

s o 9  

N18 

S14 

NO8 

NO8 

S16 

N38 

S14 

s10 

N20 

S16 

NO8 

309 

257 

283 

230 

190 

123 

73 

191 

72 

78 

242 

165 

130 

74 

25 

16.42 

20.36 

18.38 

22.39 

25.46 

30.53 

No". 
3.32 

Oct. 
25.41 

Nov. 
3.43 

2.97 

17.8 

23.67 

26.35 

30.60 

Dec. 
4.31 

MAXIMUM AREA 

Imb. Whole Position e. F l a r e  
spot Day AT 

69 363 S 1 5  E65 11.39 

201 1366 SO4 E40 17.38 

57 784 N20 WO1 18.40 

178 1145 SO9 E13 21.48 

6 76 N18 E52 21.48 

108 715 5 1 4  E26 28.46 

122 854 NO8 E65 29.36 

43 375 NO8 E63 30.30 

247 1538 S16 W15 5.29 

75 661 N39 W73 8.48 

11 82 S 1 4  E65 12.53 

186 1225 S 1 1  W50 27.42 

191 1035 N20 W28 28.52 

185 1556 SI6 W26 2.60 

106 78E NO9 W16 5.59 

-8 

c2 
-4 
-6 
-7 

-1 

-7 

+1 

t5 

-2 

+3 

+3 
-1 

SUNSPOT MEAN DATA 

Area  Mt. Wilson 
ib. Whole S. Mag. C1. H 

34 222 

131 935 

82 584 

141 882 

6 50 

54 403 

65 455 

43 305 

129 761 

47 316 

8 45 

90 606 

120 685 

159 1123 

77 489 

15 

26 

19 

23 

9 

16 

26 

12 

29 

16 

3 

20 

30 

23 

22 
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.- POSITION DATA 

aria1 Sunspot Number Category McM Lat. Long. C.M.P. 
No. MT.W. Green. Plage 

20 

21 

.22 

.23 

124 

125 

126 

127 

13757 

13758 

13763 

13765 

13777 

13778 

13803 

13820 

19058 

19057 

19061 

19062 

19066 

19072 

19083 

19084 

L 

94.L 
95 

96,L,M 
97 

L 

98,L 

L 

99,L,M 
100 

L 

4905 

4911 

4913 

4913 

4916 

4920' 

4934 

4936 

SO7 

N14 

so1 

SO7 

s19  

N22 

S16 

N13 

11 

314 

283 

282 

265 

215 

74 

66 

5.39 

9.66 

12.03 

12.10 

13.43 

17.20 

27.89 

28.52 

- 

Class 

C. 

__ 

D. 

~ 

E. 

__ 

F. 

G. 

____ 
H. 

~ 

J. 

- a 



TABLE II. 1958 (CONTINUED) 

..I I 4  

___.- - - - 
... - * -. > 

MAXIMUM AREA 

Sunspot composed of a sma l l  single spot or a very s m a l l  group of spots,  
mostly of sho r t  duration, concentratedin a regionof 2-3 Sq. Deg. with no 
systematic  s t ruc tu re  of the group. The spots a r e  without penumbra. 

A bipolar group of spots without penumbra, the long axis of which is 
directed roughly E-W, concentration of spots on the E & W e n d s .  

,1111 *Pi. s 
~~ - .>: 

rmb. Whole Position Gr. Fla re  
spot Day AT 

139 799 SO7 W52 9.39 

113 888 N15 E31 7.28 4 
4 

222 1318 SO1 W03 12.28 0 
0 

115 1041 S O 7  W72 17.62 

80 700 SI8 W13 14.41 -1 

105 705 N22 W16 18.46 

166 1629 S16 E67 22.45 +1 
t 9  

61 615 N13 E64 23.61 - 

SUNSPdT MEAN DATA 

Area Mt. Wilson 
mb. Whole S. Mag. CI. H 

99 587 

71 507 

112 710 

86 675 

74 499 

71 489 

138 1018 

48 334 

22 

18 

27 

22 

20 
12 

22 

19  

14 

Area Zurich Mag. H 
Jmb. Whole class. Class. 

MAJOR FLARE DAY DATA 

- 

16 184 
16 184 

222 1318 
222 1318 

79 466 

206 1608 
88 872 

14 
14 

27 
21 

16 

19  
14 

Position 

N16 E84 
N16 E83 

so1 woo 
S O 1  W06 

S l S  w25  

S16 E53 
S16 W40 

ZURICH CLASSIFICATION OF SUNSPOTS 

Bipolar group like B tNt with at least one main spo t  with penumbra. 

Bipolar group, the largest  spots  having penumbra. 

Large bipolar group showing a complicated Structure. The two major 
spots  each having a penumbra. Numerous smallspots  between the malor  
spots. Group a t  l ea s t  10' distance in longitude. 

Very large bipolar or complex group. Dimension in longitude at  least  154 

1 
Large bipolar group, without small  spots  between the two malor  spots. 
Dinlensiun in longitude at least  IO". 

Unipolar spot with penumbra, sometimes with romplicated s t ructure .  
Diameter > 2 . 5  '. 

Unipolar spat  with penumbra, round shape. Diameter < 2.5". 

Dee. 4 
E15 
C D  
P I  AI 

E79 
- E  

14 10 
PP Pi 

Dec. 5 
E85 
- D  
PP e? 
13 14 

Dec. 6 
E74 
C D  

12 11 

Dec. 7 
E79 

@P P P  

a, 
12 - 

Dec. 11 
E74 
J D  
' P  *P  
5 14 

Dec. 21 
E81 
- E  
(X) > 
- .  

Dec. 22 
E79 
- D  

- 14 
(PPI 13 

0 3.11-9 





111. CATALOGUE OF PLAGE 

DATA FOR 1958 



TABLE 111. CATALOOUE OF PLAGE DATA FOR 1958 

The data i n  t h i s  catalogue a re  l imited t o  plage regions associated 
Data f o r  other outstanding plage regions that with major so la r  f l a r e s .  

d id  not produce a major solar flare are given i n  Table VIII. A cata- 
logue of all plage regions t h a t  appeared on the  solar disk during the  
19th solar cycle is being prepared a t  the  McMath-Hulbert Observatory. 

C o l m  1 

Column 2 

Column 3 

Column 4 

Colunln 5 

column 6 

Column 7 

column a 
Column g 

McMath Plage Number. 

The Major Flare  or Flares S e r i a l  Nwnbers. 

Mean Latitude During Disk Passage. 

Greenwich Date of Central Meridian Passage. 

Life in  Rotations. 

Date F i r s t  Seen. 

Number of Days Seen. 

Central  Meridian Area. 

In tens i ty .  Three region 
E = E900 t o  E450 
C = E450 t o  W45O 
w = w450 t o  wgoo 

re used, E/C/W, where: 

The in t ens i ty  is estimated on a sca le  of 1 = f a i n t  t o  
5 = very bright. 

Column 10 Number of Flares DurinR Disk Passage E/C/W 
E = Eg@ t o  E45O 
C = E45O t o  W45' 
w = w45O t o  w900 

Column U Total  Number of Flares During Disk Passage. 

Column 12 L i f e  Histor ies .  If the plage region is the  return of 
a plage or plages from the previous ro ta t ion  or ro ta t ions ,  
the McMath plage numbers a re  given i n  the  return sequence. 

ASSOCIATED SUNSPOTS - COLUMNS 13-16 

Column 13 M t .  Wilson Sunspot Numbers of All Spots Covered by the PleRe 

Column 14 M t .  Wilson Magnetic Class i f ica t ion  of the Spots 

3.111-i 



Column 15 Field S t r e w h  in Units of 100 gauss. 

Column 16 Days Seen. 

A bracket indicates 
an estimated value. 

3.111-11 
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IV. CATALOGUE OF IMPORTANT 

RADIO EMISSIONS FROM 

THE SUN DURING 1958 



TABLF: N. CATALOCUE OF IMPORTANT RADIO EMISSIONS 
FROM THE SUN DURING 1958 

This t ab le  w i l l  include all important radio emissions from the  sun 

(a) 

(b) 

t h a t  occur within an acceptable t ime of :  

The major f l a r e s  reported i n  Table I. 

Events l i s t e d  i n  Table VI11 (Solar Act ivi ty  Chronological 
Catalogue) t h a t  had important so la r  radio emission associa- 
t ions .  This w i U  include outstanding emissions (peak f lux  
- > 500) a t  2800 Mc/s o r  200 Mc/s even though, only a sub 

f l a r e ,  a minor f l a r e ,  o r  no flare was reported a t  the time of 
the  emission. 

( c )  A l l  reported spec t ra l  emissions of the  rype I1 (slow d r i f t  
burs t s )  and Type IV (broad band continuium). 

Due to t h e  period from approximately 0600 VT t o  1300 UI! when there  
i s  no sweep frequency pa t ro l  of the sun, we have included data from studies  
by Pick-Gutman (reference 32 and denoted by MP-G i n  the tab le) .  Hakura 
and Goh, (reference U, and denoted by H.G. i n  the t ab le )  and others  who 
have used radio emissions a t  single frequencies i n  both the meter and 
centimeter wave lengths t o  derive probable spec t ra l  emissions of the 
Type N- 

In  order t o  make th i s  phase 'of the catalogue as completed. and u s e m  
as possible,  we have included emissions f o r  a wide range of frequencies 
from 9500 Mc/s t o  167 Mc/s, and whenever s ign i f icant  f luxes were reported 
at  low frequencies the data are  also included. 
data have been taken from reference 50. 

These s ingle  frequency 

Normal observing hours of the so l a r  radio observatories i n  both the 
d i sc re t e  and sweep frequency programs a re  shown on page 3.N-10. 

A l l  f luxes  a t  single frequencies are reported i n  units of Wm'2 
(c / s ) - l .  

The following symbols, singly or  i n  groups (reference 46), i l l u s t r a t e d  
on page 3.W-lo a re  used t o  describe s ingle  frequency repor t s  of outstanding 
occurrences: 

S = simple r i s e  and f a l l  of intensi ty .  

C = complex var ia t ion  of in tens i ty .  

A = appears t o  be par t  of general a c t i v i t y .  

D = d i s t i n c t  from (apparently superposed upon) the  general  background. 
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M =mul t ip l e  peaks separated by r e l a t ive ly  long periods of quietness. 

F =mul t ip l e  peaks separated by r e l a t ive ly  short  periods of quietness.  

E = sudden commencement o r  r i s e  of ac t iv i ty .  

ECD = a complex d i s t inc t  disturbance with very sharp r i s e .  

CD = complex disturbance of moderately sharp rise. 

Not all emissions reported i n  reference 56 a t  the  t i m e  of the  f l a r e  a re  
included in  the catalogue, and no general m i n i m u m  flux has been used a s  a 
cutoff  point. OccasionaUy more than one report  a t  a given frequency is  
included. 

In  general the peak flux, i f  reported, is given. If  the peak flux is  
not ava i lab le ,  t he  smoothed flux i s  used, and indicated by enclosing the 
value i n  a bracket ( ). 

If  the peak flux i s  grea te r  than the reported value, the  recorded flux 
has been underlined. 

The list of observatories together with the code used i n  the t ab le  a s  
well  a s  the source 
f i ca t ion  of the observatories t h a t  operated during 1958 i s  given i n  Table 
3.N-1 Page 3.W-v. 

of other  data  i s  given on Page 3.N-10. The ident i -  

Table IV is  arranged i n  three  general  columns. 

( a )  

(b) 

(c )  

FLARE, i f  any, associated w i t h  the radio emission. 

RADIO EMISSIONS OF THE SPECTRAL TME 

RADIO EMISSIONS AT SIWIE FFIEQUENCIES 

The column headings together with any necessruy explanations follow: 

FLARE DATA - (Columns 1 through 7) 

Column 1 

Column 2 

Column 3 

Column 4 

Column 2 

Date. 

&ginning Time VT. 
the  time i s  underlined. 

End Time UT. 
underlined. 

- 
I f  the start of the f l a r e  was observed 

When the end of the  f l a r e  was observed the time i s  

Maximum Time UT. 
‘(&Math-Hulbert working l i s t ) .  

Heliographic Posit ion.  
as the  ari thmetic mean of the values reported i n  the IAU 
Bulletin.  

This value has been taken from reference 8 

The pos i t ion  of the f l a r e  i s  taken 
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Column 6 

Column 7 

Importang. 
been described i n  connection with Table I. The minor f l a r e s  
a re  reported as 2+, 2, 1+, 1 a s  the  highest importance given 
reference 56, subflares a re  denoted with importance 1-. I n  
a number of cases it will be noted t h a t  the f l a r e  importance 
given i n  t h i s  column w i l l  be greater  than the importance 
given for  the  same f l a r e  i n  Table VIII, t h i s  difference i n  
values i s  discussed i n  some d e t a i l  i n  the  descr ipt ion of 
Table I. 

The method used for  major f l a r e s  has already 

Flare and/or Event Ser ia l  Number. 
of the major flare i n  Table 3.1 o r  the  event number i n  the  
chronological catalogue Table 3 . V I I I ,  f o r  the  purpose of 
cross reference. 

These are t h e  s e r i a l  numbers 

SPECTRAL EMISSIONS 

Outstanding spec t ra l  emissions of Ty-pes I, 11, I11 cnd IV are given i n  
The e n t r i e s  i n  t h i s  table  w i l l  be l imited t o  emissions of Type Table V I I I .  

I1 and Type N reported by CSIRO Sydney (Syd) and/or the Harvard Radio 
Astronomy Observatory ( H a r )  at Fort  Davis, Texas. 

We have a l so  included spec t ra l  emissions of the me IV t h a t  have been 
derived by Pick-Gutman (MP-G Ref. 33) o r  Hakura and Goh (H.G. Ref.12) from 
single frequency observations. 
par t icu lar ly  useful  f o r  the  t i m e  period from approximately 0600 t o  1300 UT 
when nei ther  t h e  Harvard nor the  CSIRO sweep frequency observatories are 
i n  t h e  sun l i g h t .  

These derived "y-pe N emissions a re  

TYPE I1 SLOW DRIFT BURSTS (Columns 8 through 12) 

Column 8 Beginning Time LE. 

Column 9 End Time UT. 

Column 10 Intensi tx .  

Column 11 Frequency Range. 

Column 12 Gijser;.",tory CF reference. 

TYPE IV BRQAD BAND C0NTI"M (Columns 13 t h m w h  17)  

Column 13 Beginning Time. 

Column 14  End Time. 

Column 1 5  Intensi ty .  

Column 16 Frequency Range. 

Column 17 Observatory o r  reference. 
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RADIO EMISSIONS AT SINGLE OR DISCRETE FREQUENCIES (columns 18 through 24) 

Selected frequencies between 9500 Mc/s and 167 Mc/s associated i n  time 
w i t h  the  major solar f l a r e s ,  s o l a r - t e r r e s t r i a l  events, or  spec t ra l  emissions 
a r e  tabulated i n  a descending order of frequency wi th  the following data.  

Column 18 Frequency. 

Column 12 -. 
Column 20 Beginning Time. 

Column 21 End Time. 

Column 22 Time of Peak Flux 

Column 23 Peak F l u x  (or smoothed f l u x )  

Column 24 Observatory. 
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TABLE 3 .n-1  LIST OF PRINCIPAL SOLAR RADIO OBSERVATORIES 
WI" SYMBOL AND FREQUENCIES 

Tokyo Astronomical Observatory 
Mitaka, Tokyo Tok 9500 

3000 
200 
100 
67 

Research I n s t i t u t e  of Atmospherics 
Nagoya, University, Toyakowa 9400 

3750 
2000 
lo00 

National Committee f o r  I.G.Y. 
n i t z a ,  Chkalova 64, Moscow 
4, U. S. S. R. 

Gor 9375 
3000 
207 

600 
208 

Moscow MoS 

Kislovadsk 

Cracow 

Nederhorst 

K i  s 

Cra 

Ned 

178 

810 

2980 
545 
200 

Radio Astronomy Section 
P.T.T., The Hague, Netherlands 

Hollandia 
Paramaribo 

Hol 
Par 

200 

200 
545 

Astronomical I n s t i t u t e  of t h e  
Czechoslovak Academy of 
Sciznces, Ondrejov 

536 
231 

Prague Pra 

Cornel1 University Cor 

NBS 

202 

470 
167 

National Bureau Standards 
CRPL, Boulder Colorado 

Uccle Observatory Royal de Belgique, 
Bruselles 

ucc 600 
167 

Hiraiso Radio Wave Observatory 
Nakaminto-shi Ibaraki-ken, 
Japan 

H i  r 200 
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l!Am 3.m-1 LIST OF PRINCIPAL SOLAR RADIO OBSERVATORIES 
WITH SYMBOL AND FREQUENCIES (cont 'd)  

Astrophysikalisches Observatorium 
Potsdam Tremsdorf b. Potsdam, Germany 

I n s t i t u t t  f o r  Teoretisk 
Astrefysikk Universi te te t  
Blindern, Oslo, Norway 

Radiophysics Laboratory 
Syr;L~ey, Austral ia  

Cavendish Laboratory 

Heinrich Hertz I n s t i t u t e  
Berl in  Adlershof, Germany 

National Research Council 
Ottawa, Canada 

Jodre l l  Bank Experimental Stat ion 
England 

H a r w d  Radio Astronomy Stat ion 
Fort  Davis, Texas 

Astronomical Observatory, N. 
Copernicus University 
Torun, Poland 

I.R.S.A.C., D.S. Bukavu, 
Belgian Congo 

Chalmers Ins t i t u t e  of Technology 
Gothenburg, Sweden 

Oslow 

Syciney 

AOP 

os1 

Cav 

"I 

O t t  

Jod 

Har 

Tor 

IRS 

C I T  

231 
23 

200 

1420 

Spectrum 
600 

40-200 

178 
81 

9 4 0  
3000 
1500 

2800 

3000 
200 
80 

Spectrum 
100- 580 

127 

169 

150 

The normal observing times of the so la r  rad io  observator ies  a r e  shown 
on page 3.m-10. 
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TABLE IV CATALOGUE OF IMI TABLE IV CATALOGUE OF IMI 
SPECTRUM OBSERVi FLARE 

hP. Event Serial Beg. End Max. End Mu. Position GI. Beg. 
Day UT UT UT No. No. UT UT Int. 

Jan 
2 1939 1932 SI8 E39 7 E O  - 

1912 

0335 0355 2 15 No Flare Reported E (4) 
15 1640 

16 2255 2347 2306 SI5 E47 

1151 1642 S13 W58 3 

2 2313 2316 2 

2257 2301 3 18 2253 2335 2256 ,911 W32 1 

20 * 1601 1505 N28 E46 2+ 

1 3  0918 S24 W45 3 23 0804 

25 0035 0135 0039 N28 W13 3c 

25 0915 E? lo05 S24 W69 3+ E(12) F(6) 

25 1205 - 1333 - S20 E l l  3 

1452 1224 N20 W13 3 31 1148 
Feb. 
9 1x0 1501 1341 S20 WO2 I C  E(15) 

9 2108 - 2302 2142 512 W14 2+ E(16) 

10 1320 1411 1332 S13 W63 3 

10 E O  - 2030 1911 SI4 W64 I +  E(19) 1911 1917 3 

11 0812 0847 0823 SI0 W85 3 

I 

26 0527 0632 0550 SI8 W61 2 0602 0611.5 2 ' 



4UED) 
SPECTRUM OBSERVATIONS TYPE IV 

g. End Max. Frequency OBS. or . UT Int. Range Ref. 

15 

10 

53 

34 

13 
j3 

102 

B MP-G 

1645 3 175-100 Har 

A 

MP-G 

MP-G 

MP-G 
H.G. 

MP-G 

SINGLE-FREQUENCY RADIO EMISSIONS 

'req. Type Beg. End Max. Flux OBS. 
UT UT UT 

3400 SD 0913 
1980 SD 0913.5 
1980 SD 0925 
1980 CD 0929 
1500 SD 0911 
310 CD 0914 
200 CD 0903 
ZOO 4) 0907 
200 CD 0940 
178 ESD 1006 
169 SA 0947 

go Important Radio Ernissi 

3400 
2980 
600 
545 
231 
208 
200 
1 18 
169 
01 
167 

9500 

9400 
9400 
3000 
3000 

2980 
470 

9400 
3000 
1000 
545 

9400 
3000 
1500 
169 

9500 
3750 
2000 
1000 

3000 
2980 
810 
600 
545 
231 

208 
200 

2980 
200 
200 
169 

9500 
3000 

200 

200 

2800 
169 

9400 
3000 
600 
231 
169 
169 

2800 
200 

2800 
202 

2800 

2on 

SD 
SD 
ECD 
CD 
CA 
ESD 
CD 
ESD 
ECD 
ECD 
CD 

CD 

SD 
SD 
SD 
SD 
SD 
ECD 

ESD 
CD 
F 
CD 

SD 
CD 
CD 
CD 

CD 
SD 
CA 
CA 

ECD 
CA 
CD 
ECD 
CA 
CD 
ECD 
ECD,l 
ECD 

CD 
CD 
CD 
CA 

CD 
ECD 

CD 

ECD 

CD 
CA 

SD 
SD 
ESD 
ECD 
CA 
CA 

SD 
C1) 

SL) 
CD 

CU 

0940 0914 965 
0915.5 - 458 
0929 - 296 
0931.5 - 252 
0932 0914 225 
0921 0918 1 3  
0908 - 1 3  
0908 0907.5 190 
0940.4 - 245 
1007 1006 264 
1035 - 54 

ons Reported 

1010 1131 
1005 1033 
1013 1040 
1012 1033 
1012.5 1052.3 
1012 1040 
1013 1020 
1014 1044 
1015 1045 
1013 1043 
1349 1700 

0500.3 0505.3 

1028 1039 
1044 1112 
1030 io40 
1049 1059 

1543.5 1548 
1655.5 1656 

0041.5 0042 
0027 0043 
0058 0129 
0113 0129 

1451 - 
1458 1532 
1453 - 
1457 1509 

0634 0741 
0636 0731 
0635 0735 
0636 0736 

0958 1008 
0953 1143 
1001 1152 

1016 1160 
- 1338 - 300 
- 300 

111159 A w n  

1016 1215 

1010 730 
- 40000 

- e  
. - 2 x 0  
1559 420 

0500.5 558 
1033 328 
1053 338 
1033 269 
1053 279 

- 342 
1655.6 280 

0041.7 (40) 
0036 348 
0121 (400) 

- (200) 

1501 328 
1501 375 
1455 137 

- E O  

0647 1108 
0641 (460) 
0647 (227) 
0713 (46) 

1002 "0 
- 1340 - 

1012 650 
1001 1018 
1003 1143 

- 1000 
- 3% 

0057.3 0958.5 0958.4 800 
1000 1015 1005 430 

:D 1002 1150 1006 1890 
1002 1010.5 

1638 1639.2 
1635.5 1638 
1636.5 1639 
1636 1640 

0558.5 0606.5 
0558.8 0601.8 

2330.5 2332 

0036.7 0046.7 

1543.8 1554.8 
1537 1611 

1033 1117 
1033 1048 
1034 1035 
1147.7 1148.1 
1133 1134 
1141 1149 

1708.5 1722.5 
1136 1738.5 

1835 1838.5 
1836.5 1840 

2043 2116 

1006 1000 

- 310 
1636.5 750 

- 400 
- 100 

0559.2 604 
0559.3 458 

- 140 

0037 1600 

1546.5 (220) 
- 180 

1034 928 
1034 758 
1034.5 132 
1148 1700 

- - 

- 

- 450 
- 4 5 J  

4 2  
1711.5 (515) 

1835.7 (100) 
240 

2045.1 (520) 

HHI 
Ned 
Ned 
Ned 
HHI 
Cra 
Ned 
os1 
Ned 
KlS 
u c c  

HHI 
Ned 
ucc 
Ned 

Mos 
Ned 
K,s  
ucc 
c a y  

NBS 

Tok 
HHI 
HHI 
HHI 
HHI 

Ned 
N BS 

.nn . .- . 

Nag 
Tok 
Nag 
Hol 

HHI 
HHI 
HHI 
ucc  

Tok 
Nag 
Nag 
Nag 

Jod 
Ned 
Cra 
ucc 
Ned 
A 0  P 
Slm 
Mob 
os1 

Ned 
os1 
Ned 
ucc 

Tok 
Tuk 

Hol 

Tok 

Ott 
ucc 

HHI 
HHI 
Mus 
A 0  P 
Urc 
Ucc 

Otl 
Par 

Ott 
Cur 

0 1 1  



'ORTANT SOLAR RADIO EMISSIONS DURING 1958 
SINGLE- FREQUENCY RADIO EMISSIONS SPECTRUM OBSERVATIONS TYPE IV .I'IONS TYPE 11 

'req. Type Beg. Erd Max. Flux OBS. 
UT UT UT 

Frequency OM. 
Range 

Beg. End Max. Frequency OBS. or 
UT UT h t .  Range Ref. 

1822 1942 
1829.5 1814.5 
1855 1816 
1826 1841 
1900 2oio 
1823 1849 
1841.5 1845.5 
1852 1903 
1909 2020 

1840 (26) 
1831.7 (28) 
1855.6 (17) 

- 180 

1829 

1640 

1445 

1204 

2116 
2105 
2105 

1325 

OS51 

2024 3 580-100 Hal 2800 SD 
2800 CA 
2800 SA 
545 SD 
545 CD 
202 E 
202 ECD 
202 F 
202 E 
200 F 
167 CD 
167 CD 
167 0 

2800 SA 

470 ECD 

200 CD 
167 ECD 

9400 CD 
2980 CD 
2980 CD 
2800 CD 
1500 CD 
470 CD 
202 ECD 
200 CD 
169 CD 

9400 SD 
3000 9) 

Ott 
Ott 
Ott 
P a r  
P a r  
Cor 
c o r  
c o r  

P a r  
NBS 
NBS 
NBS 

Ott 

NBS 

Hir 
NBS 

HHI 
Ned 
Ned 
o t t  
HHI 
NBS 
c o r  
Ned 
u c c  

HHI 
HHI 
Mos 
Ned 
ucc  
ucc  
ucc  

Tok 
Tok 
Hol 

HHI 
HHI 
Ned 
Ned 
Ned 
u c c  

u c c  
Ned 
A 0  P 
Ned 

HHI 

Ott  
A 0  P 
Ned 
o s 1  .*-" Y C I  

Syd 
Syd 
NBS 
Hol 
H i r  
NBS 

HHI 
HHI 
A 0  P 
Ned 
u c c  

Ott 
NBS 
NBS 

Ned 
UCC 
Mos 
A 0  P 
Mos 
Ned 
Kis  

Nag 
Nag 
Tok 
Tok 
Hol 

- 450 
1829 110 
1856 1200 
1944 520 

1643 (1350) 

2303.6 440 

2258 380 
2258.2 3500 

200-40 
MP-G 

MP-C- 

1640 1758 

2303.5 2303.8 

2257.5 2259.5 
2257 2300 

1446 1505 
1445.5 1449.5 
1453 1503 
1445 1507 
1443 1505 

100-40 

!70-100 

210-100 

200-40 

1457 330 
- 336 
- 438 

A 

1458 (320) 
1457 204 
1454 250 
1514 159 

- 230 
- 162 

0911 283 
0911 239 
0918 200 

1447 
1513 1521 
1453 1504 
1511 1519 

0910 0925 
0910 0916 

208 E O , C D  0915 0923 
200 CD 0915 OW19 

0915 0919 
- 440 
- 90 
- 25 

- 169 ECAF 
169 CA 
169 CA 

9500 SD 
3000 CD 
200 CD 

9400 SA 
3000 SD 
2980 CD 
2980 SD 
200 CD 
169 EFA 

600 SA 
545 CA 
231 SI 
200 CD 

9400 SD 

2800 CA 
231 CD 
200 FD 

169 SA 

1420 CA 
1420 CA 
450 CD 
200 CD 
200 CD 
167 CD 

9400 SD 
3000 SD 
231 CD 
200 CD 
169 ECA 

2800 CA 
470 CD 
167 ECD 

2800 CD 
600 ESD 
600 SD 
231 ECD 
208 SD 
200 CD 
178 ECD 

9400 CD 
3750 CD 
3000 CD 

?no FCD 

0920 1035 
0923 0925 

0038 0058 
0036 0103 
0038 0043 

0935 1111 
0949 1112 
0932 1012 
1012 1021 
1054 1102 
0923 0930 

1241 1355 
1207 1517 
1210.1 1213.6 
1212.5 1215 

1207 1242 

1333.8 1339.8 
1356 1403.4 
1357 1404 
1414 1421.5 
1424 1506 

2113 2137.5 
2138 2210 
2112 2325 
2109 2204 
2158 2201.5 
2115 K O  
1320 1425 
1320 1343 

1325 1333 
1323 1333 

1319 1380.5 

0044 430 
0039 331 

- 70 

1015 423 
1015 358 

- 278 
- 372 
- 4 2  - m  
- 228 
- 400 

MP-G 

1212.2 m o  
- 4 s  

273 

1334.9 (40) 
1357.3 1100 

- 300 
1420.8 570 

.I. 

1.1.1 

2136 207 
2152 856 
2204.3 2300 

- 3000 
2200 660 

- 
- 1 x 0  

1326 563 
1327 300 
1325.9 2000 

- 700 
- 117 

1905.5 (225) 
1906.5 280 
1919.2 1700 

- 253 
- 138 

0817.5 173 
0812 350 

2302 3 580-100 Har 
B MP-G 

H.G. 

MP-G 

1903 1918 
1904 1925 
1910 1913 

0812 0816 
0813 0814 
0817 0819 
0811.3 0815.6 
0812 0815 
0812 0815 
0810 1813 

0544 0557 
0543 0557 
0543 0548 
0550 0558 

0551.5 (590) 
0551.7 (500) 
0545.8 343 
0550 1048 

- 50 

MP-G 

3000 ECD 
545 SD 0550 0600 

3. Ip -1 



TABLE IV. 1958 (CON’ 

3. E -2  

6 



FLARE 

Im a. Beg. End Ilpx. Position 
UT UT UT 

Mar. 
29 

29 

29 

29 

30 

30 

31 

31 

Apr. 

1 

2 

6 

7 

8 

9 

11 

!9 

10 

-9 

1447 - 

1630 

18'9 

0045 

0915 

m5 

002 

1050 

1951 - 

1929 - 

1010 - 

0% 

- 1435 

9 

l K 7  

1637 

1915 

0123 - 

121 

0036 

0130 

1 z  

2025 - 

2025 

1215 - 

0 s  

1534 - 

1343 N35 E78 

1440 N26 W70 

loo0 S16 W20 

0014 ,317 W22 

0052 SOB W23 

1100 S13 W43 

1954 S15 E23 

1945 S16 W27 

1025 N15 E33 

0309 S17 W44 

1440 N11 W37 

No F l a r e  Reported Between 1137 and 1950 

"zs 1240 1157 N30 E50 

2005 1940 S17 E27 WO g 5  1940 N10 W50 
1932 

2 

1 

1. 

2 

2 

2+ 

2 

2 

1 +  I C  

1 

3 

1 

3 

3 

1+ 
It 

Event Sei 
No. P 

T 
SPECTRU?, 

Beg. End 
U T  UT 

1452 

1630 

I55 

04 

40 

934 

1455 

1637 

I 

2008 

0311 

1344 

1951 



iD) 
:TRUM OBSERVATIONS TYPE IV 

1209 

0510 

MP-G 

580-100 Har 
MP-G 
H.G. 

MP-G 

H.G. 
MP-C 
MP-( 

200-40 Svd 
M u - E  
H.G. 

- 
SINGLE-FREJUENCY RADIO EMISSIONS 

eq. ~ y p e  Beg. End Max. Flux OBS. 
UT UT UT 

800 ECD 
100 SA 

500 ECD 
100 CD 
750 CD 
100 CD 
100 SD 
100 CD 
300 CD 
545 CD 

400 SD 
000 SD 
500 SD 
500 SD 
500 M 
536 CD 
231 CA 

800 CA 

000 CD 

00 SD 
67 ECD 

500 M 

400 SD 
800 SA 
536 CD 
1500 CD 
,750 CD 
1000 CD 
000 CD 
600 SA 
545 CD 
200 CD 
167 CD 
167 CD 

1375 CD 
1000 SD 
1000 ESD 
600 ECA 

2128 2132 
2127.9 2132.9 

0412 0424 
0412 0421 
0412 0421 
0412 0424 
0434.2 0435 
0412 0421 
0412.5 0421.5 
0414 0421 

0908 1100 
0909 1026 
0906 0927 
1004.3 1005 
1022 1037 
1022.5 1028.5 
0840.4 0900 

2034.7 2041.7 

0335.5 0349.5 

1828.3 1830.1 
1829.9 1832.4 

0748 0801 
1509 1525 
1509.3 1515.3 
1514 1520 
2141 2217 
2159.2 2212.2 
2201 2212 
2159.6 2211.6 
2147 2202 
2141 2211 
2140 2216 
2139.4 2146 
2146 2226 

0840 0848 
0839.5 0905 
0840 0850 
0840 0859 
0839.5 0916.9 231 CD 

208 ECD-CD 0840 
200 ESD 0840 
200 FCD 0841.5 
125 CD 0840.4 

9400 CD 1618 
3000 SD 1617 
2800 S A  1614 
1500 CD 1616 

1B7 ECD 1618 

9500 CD Os1 
9400 CD 0436 
I420 CA 0445 

600 ECA 0444 
ti00 F 0446 
200 CD 0434 
I69 ECA 0446 

9500 CI) 2114 
2800 SD 2115.8 

161 ECD 2119.9 

9500 CU 0218 
3000 CII 0218 
545 ('1) 0214 

2800 SI) 0942.8 
1500 ('I) 0943 
(io0 FX'D-C'I) l o l l  
231 1'11 1009 
208 ('I) 1007 
11>!1 I.:I.l) I015 

U400 SI) 0759 
!HOO ( ' I )  0840 
:I750 SI) 0757 
3000 SI) 0758 
3000 SI) 0841 
(io0 K ( ' I ) F  0727 
53G s 0118 

0915 
0900 
0915.5 
0849.8 

1755 

1742 
1740 
1631 

0517 
0500 
0512 
0450 
0511 
0518 
0454 

2119 
2118.8 
2122.9 

0242 
0229 
0215 

0947.8 
1123 
1105 
1053.7 
1050 
i n20  

on02 
0907 
0802 
0809 
0900 
0728.5 

2128.5 
2128.5 (136) 

0415 2140 
0415.1 (1200) 
0414.1 (900) 
0414.8 1200 
0434.5 366 
0414.9 (470) 
0415.3 (355) 

- 360 

0922 343 
0922 307 
0920 267 
1004.7 257 
1030 363 
1026 225 
0840.4 850 

2036.5 (580) 

0336.8 307 

1829.5 320 
1830.6 

0749.8 142 

1510.5 613 
1510.5 (215) 
1515 225 
2150 "12 
2159.2 (365) 
2201 (475) 
2159.6 (350) 
2154 176 

- 4 3  
2148 1130 
2143 440 
2148 810 

0842 1070 
0843.4 868 
0844 403 

- 675 
0842.2 2000 
0843 1050 
0900 208 
0843 330 

- 550 

1710 400 
1622.7 586 
1710 (380) 
1723.4 l i35 
lti23 270 

0450 
0450.6 (840) 
0446 343 

- 954 
0447 409 
0458 650 

- 127 

2117 778 
2117.2 (IO) 
2121 610 

0219.8 771 
0224 249 

- (7) 

0944.2 (140) 
0944.5 116 
1031 300 
1016.5 100 
101'1 111 

- 40 

0800 (170) 
0842.5 312 
0800 (200) 
0800.3 339 
0842.5 241 

120 
I55 - 

Tok 
Ott 

Tok 
Nag 
Nag 
Tok 
Tok 
Nag 
Nag 
Hol 

HHI 
HHI 
HHI 
HHI 
HHI 
Pra 
A 0  P 

Ott 

Tok 

os1 
N BS 

HHI 

HHI 
Ott 
Pra 

Tok 
Nag 
N W  
Nag 
Syd 
Hal 
HIT 
N B S  
NBS 

Gar 
HHI 
Jad 
Ur r  
AOP 
Mos  
JLKI 

os1 
Rh11 

HHI 
HHI 
Olt 
HHI 
N NS 

Tuk 
Ndl: 
Svd 
Urc  
SKI 
Tok 
U n  

Tuk 
011 
N i3S 

Tok 
Tok 
Hol 

0 1 1  
HIII 
M o s  
M u s  
Mus 
L1,V 

N.W 
HIII  
NAK 
HI11 
1011  
[IC,' 

PI.3 



\BLE IV. 1958 (CONTINUED) 
OBSERVATIONS TYPE It 

Max. Frequency OBS. 
Int. Range 

280-100 

270-100 

330-100 

125-40 

160-100 

135-100 

Har 

Har 

Har 

SYd 

H a r  

liar 

SPECTRUM OBSERVATIONS TYPE IV 

Beg. End Max.  Frequency OBS. o r  
UT UT ht. Range Ref. 

1953 1958 2 580-300 
Not Reported YI a Type N in IAU 

1936 1941 2 580-165 

MHT 

Har  

~ 

3. Ip -3  

SINGLE-FREQUENCY RADIO EMISSIONS 

ireq.  Type Beg. End Max. FLU O B .  
UT UT UT 

9400 
1980 
200 

9400 
2800 
545 
536 
231 
169 

200 
169 

2800 
167 

8500 
3750 
3 0 0 0  
200 
200 

9400 
2980 
1500 
600 
600 
208 
178 
169 
169 

9500 
3 0 0 0  
3000 
3000 
470 
200 

9500 
3000 

9400 
2800 
1500 

2800 
545 
202 
202 
167 
167 

2800 
545 
200 
167 
167 

9400 
2980 
2980 
1500 

200 

3000 
2000 
1000 

200 

2800 
1500 
169 
167 

9400 
2980 
2800 
1500 
200 
169 

2800 
1500 
208 
200 
200 
169 

SD 
SD 
CD 

0 
CD 
CD 
CD 
CD 
SA 

CD 
SA 

SD 
CD 

ECD 
ESD 
CD 
F 
ECD 

SD 
CA 
CD 
ESA 
SA 
ECD 
CD 
SA 
ECAF 

CD 
CD 
SD 
CD 
CD 
ESD 

ECD 
CD 

CD 
9) 
CD 

CD 
CD 
ECD 
CD 
ECD 
ECD 

CD 
CD 
CD 
ECD 
CD 

CD 
SD 
SD 
CD 
CD 

CD 
CD 
CD 
CD 

9) 
9) 
CAM 
MF 

SD 
CD 
9) 
SD 
CD 
ECD 

SD 
SD 
ECD 
CD 
ESD 
ECD 

1340 
1341.5 
1342 

1447 
1447 
1447.5 
1448 
1450 
1453 

1631 
1631 

1820.5 
1855 

0107.1 
0107 
0106.5 
0052 
0107.3 

0908 
0910 
0919 
0957 
1008 
0952 
0920 
0915 
0917 

0006 
0006 
0029 
0031.5 
0031.4 
0031.5 

0047.3 
0047.5 

1051 
1053 
1052 

1951.5 
1951.5 
1951.5 
1955 
1951 
1955 

1934 
1935 
1937 
1935 
1950 

1013 
1014 
1057 
1013 
1057.5 

0302 

0301 
0 x 4  

1435.8 
1435 
1435 
1500 

1330 
1337 
1335.5 
1337 
1337 
1336 

1154.1 
1153 
1152 
1153 
1154 
1153 

- 

0301 

1350 
1343 
1343 

1457 
1451.1 
1449.5 
1451.5 
1453.7 
1457 

1633.5 
1635 

1833 
2157 

0111.1 
0108 
0111.5 
0053 
0108.3 

1234 
1050 
1104 
0960 
1022 
0957 
0950 
1005 
1000 

0019 
0015 
W30 
0033.5 
0032.6 
0032 

0100.3 
0056.5 

1137 
E O  
1201 

1959 
1958 
1953.5 
2015 
1954.5 
2011 

1946 
1950 
1949 
1950 
2510 

1217 
1022 
1057.4 
104Y 
1058.1 

0313 

0% 

0317 
0319 

1439.3 
1440 
1447 , 

1930 

1436 
1338.5 
1339.5 
1341 
1340.5 
1343 

1156.1 
1158 
1153 
1153.8 
1155 
1154.2 

1342 

1449 
1449.1 

1449 
1452.5 

1821.8 

0101.2 
0107.6 
0107.7 

0107.3 

1034 

0938 

0953 

0100 
0010.3 
0029.5 
0031.8 
0031.7 
W31.9 

0049 
0049 

1054.3 
1054.5 
1055.5 

1953.4 

1952 
1957 
1953 
1959 

1936.8 

1947.9 
2241.9 

1015.5 

iui6.5 

0303 
0303.2 
0310.7 
0305 

1436.8 
1437 

1817.9 

1337.4 

1337.5 
1337.5 
1339 

1154.7 
1154.7 
1152 

1154.5 

Only Minor Wlrsts Reported at 200 Mc/S 

883 
624 
290 

460 

260 

2000 
300 

- 

(42) 
- - 

E 
(1400) 
1600 

1342 
(361) 
735 

1300 
4300 

415 
437 
199 
234 
145 
324 
260 
300 
990 

820 
561 
411 
482 
1400 
350 

1015 
486 

600 
(475) 
838 

(260) - 200 
82000 
25000 
x00 
2400 

(13) 
170 
180 
150 
240 

1125 
736 
300 
564 
500 

325 
(46) 
(63) 

2500 

(31) 

'30 
271 

960 

595 
270 
(62) 
243 
150 
- 150 

(74) 
271 
324 
900 
370 
105 - 

HHl 
Ned 
Ned 

HHI 
on 
Ned 
P a r  

ucc 

Ned 
ucc 

Ott 
NBS 

Tok 

Tok 
Tok 
Tok 

HHI 
Ned 
HHI 
UCC 
u c c  
Slm 
Cav 
ucc  
ucc 

Tok 
Tok 
Tok 
Tok 
NBS 
Tok 

Tok 
Tok 

HHI 
ott 
HHI 

on 
P a r  
c o r  
Cor 
NBS 
NBS 

Nag 

on 
P a r  
P a r  
NBS 
NBS 

HHI 
Ned 
Ned 
riii 
Ned 

Tok 
Nag 
Nag 
Tok 

on 
HHI 
ucc 
NBS 

HHI 
Ned 
ott 
HHI 
os1 
ucc 

on 
HHI 
Slm 
Ned 
os1 
ucc 



TABLE IV. 1958 (CONTINUI 
FLARE 

~ 

Beg. End Max. Position Imp. 
UT UT UT 

May 
1 

5 

5 

5 

6 

19 

30 
J"W 
3 

4 

5 

5 

b 

14 

19 

19 

23 

~~ 

2241 2130 SI9 E15 3 2 s  - 

0 s  - 0457 0415 SI8 W29 3 

0856 1030 0915 SI6 W25 3 

2 x 5  2115 2035 N24 W50 If 
_ _  2032 z 5  2037 S15 W39 I +  
0335 0% 0339 S16 W37 3 

No F la re  Reported Between 1420 on 5/19 and 0426 on 5/2( 

0 s  

1507 - 

2147 

0835 

l a 5  

0% 

2112 - 

0212 

o x o  

0 3  

0731 

1512 

2152 

0850 

1631 

0448 

2118 

0225 

1010 

0711; 

N23 E90 

N30 W53 

N14 W58 

N 1 5  W65 

SI8 E69 

N16 W78 

N14 E38 

N14 W18 

N14 W21 

" 2 5  E53 

3 

3 

2 

2 t  

2, 

3 

1 

3 

3 

3 

Event Serial 
No. Nu. 

E(83) F(27) 

E(8.5) F(28) 

F(29: 

E(86) 

F(30: 

E(90) 

F(31) 

F ( 3 2  

E(94) 

E(95) F(33) 

E(96) F(34 

E(97) F(35 

E(104) 

F(37 

E(105) F(38 

F(39 

0 

SPECTRUM OBSERVATIONS TYPE 11 

826 1834 

120.5 2125 

3 240-130 Har 

3 1110-100 H a l  

3 .  lY -4  

- 
SPEC 

Beg. 
UT 

0412 

2148 
2141 
2140 

0839 

1656 
l b 1 7  
1655 

0434 
0437 
0433 

- 



FLARE 

End -. Position Imp. Gr. Beg. 
Day UT UT UT 

June 
26 

2 1  

July 
3 

4 

7 

11 

12 

12 

15 

19  

23 

23 

0245 

0254 

O Z l  

0513 - 

00000 

0- 

0744 

2311 

0914 

1905 - 

1125 - 
1 3  

0511 

0x5 

0114 

0534 

OA4 

l E 0  

0 x 3  

2330 

1 x 0  

2030 

1450 

1630 - 

0306 

0050 

0511 

0110 

0820 

0758 

2330 

0923 

1908 

1144 

1336 

NlO E49 

N10 E31 

N30 E31 

N29 E26 

N25 WOB 

S25 E21 

s24 w74 

N26 Wl8 

NO7 E40 

N24 F13 

N l 8  E41 

N11 E34 

3 

2 

2 

1+ 

3+ 

3 

3 

1 

3 

2t 

3 

2+ 

Event No. Ser ia l  No. 

E(109) F(40) 

E(110) 

E(114) 

E(116) 

E(118) F(41) 

F(42) 

F(43) 

E(121) 

F (44) 

El125) F(45) 

Fl49) 

F60) 

Ti  

SPECTRUM C 

Beg. End 
UT UT 

W . 5  0048 
101 0111 

129.8 2333 
130 2335 

307 1915 



D) 
rllUM OBSEHVATIOKS TYPE IV 

End Max. Frequeirry OBS. or 
UT Int. R.iiipe 

0500 200-40 Syd 
H.G. 
MP-G 

M P - G  

B 

MP-G 

MP-C 
H.G. 

MI'-[ 

S L V C ~ E Q U E N C Y  RADIO EMISSIONS 

'req. Type Beg. End MU. Flux OBS. 
UT UT UT 

I500 ESD 
1750 SD 
1000 ESD 
1000 SD 
200 CD 

169 ECA 
169 ECA 

1400 CD 
1750 CD 
lo00 CD 
1000 CD 
545 CD 
200 ECD 
200 CD 

1000 CU 
1000 CD 
1000 CD 
600 ECD 
545 CA 
200 CA 

3400 SD 
2800 SQ 
1500 SD 
600 SD 

9400 SD 
3000 SD 
231 ECD 
200 c 
200 ESA 

169 ESA 
178 SD 

2800 SA 
200 CD 
169 ECD 
167 ECD 

9500 CD 

9500 CD 
3750 CD 
3000 CD 
1000 CD 

znoo SD 
200 CD 
167 CD 

9400 Sll 
znoo C A  
znoo C A  
1500 SD 
169 CA 

9400 5 3  

1500 SD 
545 CD 
169 SA 

9500 CIl 
200 FD 

9500 CD 
3750 CD 
3000 CD 
2000 CI) 
1420 CII 
1000 CD 

200 ECll 
200 ( 'I1 
11i9 ECI1 
169 - 

!I500 ( 'I1 
05110 ( '11 
3750 ('11 
1500 ( '11 
I100 - 
17H ( ' , \  

HI <',\ 

moo CD 

2441.7 2448.7 
2441 2445 
2441.3 2448.3 
2440 2446 
2450 2451.5 

0856.5 0857.5 
0858 0859 

0258 0322 
0258 0319 
0300 0321 
0300 0321 
0303 0312 
0304.1 0312.1 
0 s  0642 

0505.2 0513.2 
0503 0543 
0457 0522 

0520 0700 
0500 0640 

1523.5 1740 
1525.5 1537.5 
1525 1543.7 
1527 1535 

1107 1145 
1103.5 1130 
1129.6 1130.6 
1129 1130 
1130 1130.8 

1131 1133 

1840 1905 

1843 1848 

0505 on20 

1107 lion 

in42.5 1847.5 

1842.9 in4n.i 

2129 2159 

0430 0450 

0427 0447 
0429 0435 

2112.7 2116.2 
2112 2114.5 

0428 0438 

2iin.8 2121 .6  

1500 1704 
1500 1515.5 

1500 1557.3 
1532 1533 

1204 1255 

1516 1 m . 5  

1207 i2in.s 
1208 iz3n.5 
1217.5 1218.0 
1216 1400 

2152.5 2555.5 
2153 2203 

0434 0544 
0434 0534 
0434 0544 
0434 0534 
0436 0453 
0435 0600 
0440 0443 
0443 0513 
0439 0114 
0444 0520 

onio  0825 

on11 o m .  
on11 1041 

on30 I O I O  
onis 10.15 

0834.5 OH39.5 

082H 1021 

2443 1280 
2443.1 (535) 
2443 828 
2443.2 (75) 

- 180 

- 270 
- 495 

0304 (5800) 
0304 (2000) 
0304 (830) 
0303.6 (18501 

- 5 @  
0305.5 (30000) 
0305 e 
0512 50b 
0510 (31) 
0510.8 (651 

- 1520 
- 65000 

0610 700 

1529.3 625 
1529.5 (400) 
1529 173 

99 

1125 379 
1125 294 
1129.9 2500 

- 100 
1130.5 300 
1107 163 

- 2880 

- 

1842 (2050) 
- I70 
- 3 2 0  

1846 E O  

- 

2145 518 

0439 436 
0431 (1301 
0431 337 
0432 255 

2114 145) 
- I60 

2119.9 400 
- 

1507 340 
1503 (95) 
1522 (180) 
1503 136 

- 175 

1210 348 
1210 (115) 
1214 138 

- 120 
54 

2153.4 505 
- 1 7 0  

0440 7340 
0439 (5800) 
0440 5030 
0440 (2900) 
0440 1089 

0440.5 18000 
0501 2300 

- 3500 
- 2ti50 

0816 tilil 

0442 (4800) 

on38 551 
onin (220) 

. i o n  
0933 243 

Tok 

Tok 

Hol 

Ucr 
U r c  

K J g  

N:,g 
Nag 
N W  
Sag 
Hul 
Tok 
Hlr. 

Ttik 
N.%K 
K.lK 

[:I .< 

hvd 
Tt,k 

HHI 
0 1 1  
HI11 
U C , .  

HHI 
HtlI 
A 0  P 
N u l  
os1 
K h  
UCC' 

Oft 
Nt.d 
Urc 
N HS 

Tuk 

T6,k 
N d g 
Tuk 
N .I I: 

Ott 
Hul 
N BS 

HHI 
Ott 
Ott 
HHI 
Url' 

HHI 
011 
HHI 
NPd 
U C C  

Tuk 
Hol 

Tok 
N A K  
Tok 
N a g  
SYd 
N .I 4 
Tuk 
Tok 
U W  
I l C C  

Tcrk 
T,,k 
N.tS 
HHI 
1kl' 
K i s  
C. lV  



4BLE IV. 1958 (CONTINUED) 

JBSERVATIONS TYPE U 

Max. Frequency OBS. 
hit. Range 

200-40 
200-40 

3 130-100 
40-200 

3 450-100 

SPECTRUM OBSERVATIONS TYPE IV 

Beg. End Max. Frequency OBS. or  
UT UT Int. Range Ref. 

0319 
0255 

0052 
0145 
0026 
0021 

1905 

1322 

0515 1 

0141 3 580-100 
0221 - 200-40 

B 

Syd 
MP-G 

Har 
Syd 
MP-G 
H.G. 

MP-G 

MP-G 

3. TV -5  

SINGLE- FREQUENCY RADIO EMISSIONS 

Max. Flux OW. Freq. Type Beg. End 
UT UT UT 

9500 CD 
3500 CD 
9400 CD 
3000 CD 
3000 CD 
2000 CD 
2000 CD 
1420 CD 
600 CA 

9500 ESD 
3750 SD 
3000 ESD 
2000 SD 

9500 ESD 
3750 SD 
3000 SD 
2000 SD 
1420 9) 
lo00 SD 

9500 ESD 
3750 ESD 
536 CD 

9500 ESD 
9500 CD 
9400 9) 
3750 ECD 
3750 CD 
3000 CA 
3000 ECD 
2800 SD 
2000 ECD 
2000 CD 
1420 CA 
1000 CD 
1000 CD 
600 SD 
600 CA 
545 CD 
200 ECD 
200 CD 
200 CD 
200 CA 

9400 CD 
3000 SD 
2980 - 
2000 CD 
1500 F 
1000 CD 
545 CD 
200 CD 

208 M 
200 CD 
169 CD 
167 MF 

9500 ESD 
9400 F 
3000 SD 
?9R(I cn 
1000 CD 
545 CD 
231 F 
200 CD 
200 CD 
125 CD 

0244 

0258 
0243 
0255 
0244 
0255 
0255 
0259 

0305.9 
0305 
0306 
0306 

w47.3 

0045 
0046 
0048 
0047 

0516.8 
0515 
0515.5 

W26.7 
0055 
0103.5 
0027 
0102.5 
0050.2 
0026.6 
0026.5 
0027 
0055 
0041 
0026.5 
0101 
0028 
0040 
0027 
0026.9 
0033 
0027 
0100 

0800 
0759 
0755 
0757 
0157 
0759 
0759 
0849.9 

1114 
1120 
1137 

0- 

0- 

1145 

0757 
0808.5 
0815.5 

0815.5 
0814 
0755.3 
0755.1 
0756 
0756.5 

nRi5 5 

0248 
Om 
0338 
0250 
0327 
0248 
0325 
0325 
0401 

0309.9 
0309 
0312 
0309 

0051.3 
0049.1 
0051 
0049 
0050 
0050 

0517.8 
0517.5 
0522.5 

0038.7 
0205 
0133.5 
CQ3 7 
0132.5 
0230.2 
0038.6 
0035 
0037 
0133 
0212 
0031.5 
0201 
0029 
0252 
0227 
0029.9 
033 6 
0227 
0230 

0 x 5  
0903 
0845 

0910 

0839 
0850.8 

1200 
1122 
1137.2 
2610 

0800 
0821.7 
0830.5 

0820.5 
OS18 
0758.1 
0759.2 
W58.5 
M58.4 

- 

0845 

0829 

n m  s 

N o  Radio Emissions Reported 

9400 SD 0918 0957.5 
3000 SD 0918 0927 

2800 CD 1905 1925 
600 - 1910 1930 
545 CD 1905 1919 
200 CD 1905 1910 
167 ECD 1905 1912.5 
167 CD 1912.5 1914.5 
167 CA 1915 2605 

9400 SD 1121 1201 
167 CA 1150 1322 
600 CA 1310 1400 
536 CD 1321.5 1354.5 
231 CD 1322 1402 
167 ECD 1322 1400 

0245.3 434 
0307.8 518 
0258 (77) 
0245 410 
0307.8 507 
0245.9 (34) 
0316.2 (100) 
0316 189 
0334 54 

0306.5 709 
0306.7 (245) 
0306.5 593 
0306.8 (70) 

0048 704 
0048.1 (310) 
0048.2 620 
0048.2 (125) 
0048 206 
0048.3 (50) 

0517 729 
0517.1 (800) 
0516 210 

0028 1303 
0111.8 1910 
0111.4 (920) 
0028 (990) 
0111.4 (1700) 
0111.3 3770 
0027.3 7 4  
0027.5 (875) 
0028 (550) 
0111.5 (1300) 
0113 827 
0029 1370 
0112 (800) 
0028 145 
0043 129 

3 50 
0027.1 4000 
0035.5 300 
0028 1620 
0153 900 

0835.3 (38) 
0811.5 244 

264 
0811.4 265 
0806.5 191 
0811.7 (260) 

- 350 
- 380 

1121 1070 
- 300 
- 100 

1357.6 1700 
0757.4 530 
0817.3 303 
0818.3 301 

- 329 
0817.7 330 

- 230 
0756.9 2 5 0  
0757.3 1900 

- 1300 
- 700 

0918.7 395 
0919 217 

1907.5 (390) 
- 305 
- 250 - - 8000 
- 2 2 0  

1913 1500 
2141.1 E O  

1152 305 
1211.1 480 

135 
275 

1326.3 900 
1325.1 420 

Tok 
Tok 

Tok 
Tok 

Nag 

Nag 
Nag 
Syd 
Syd 

Tok 
Nag 
Tok 
Nag 

Tok 
Nag 
Tok 
Nag 
Syd 
Nag 

Tok 
Nag 
Pra 

TOk 
Tok 
Nag 
Nag 
Nag 
Tok 
Tok 
Ott 
Nag 
Nag 
Syd 
Nag 
Nag 
Syd 
Syd 
Hol 
Tok 
Tok 
Hir 
Tok 

Nag 

Ned 
Nag 

Nag 

HHl 

HHI 

Ned 
Hir 

Mos 
Ned 
ucc  
NBS 

Tok 
HHl 
HHI 
Ned 
Nag 
Ned 
A0 P 
Hir 
Ned 
Rho 

HHl 
HHl 

Ott 
ucc  
Ned 
Ned 
NBS 
NBS 
NBS 

HHl 
NBS 
ucc 
P r a  
A 0  P 
NBS 



TABLE IV. 1958 (CONTINL 

Gr. Beg. 
Day  UT 

July 
24 

2 1  

29 

21 

30 

31 

Au g 
2 

3 

4 

4 

7 

13 

14 

16 

I8 

2327 

0855 

0259 

0% 

1 x 3  

e 

1x0 

2142 - 
0 2 9  

1457 - 

1205 - 

2&7 

0432 

0 x 7  

End 
UT 

2528 

0920 

0% 

0526 

1637 

1150 

m1 

2257 - 

0 s  

2127 - 

1700 

'330 

2225 

0 s  

1030 

MU. 
UT 

__ 

2443 

0304 

0458 

1530 

1122 

1841 

2150 

0435 

2114 

1508 

1220 

2203 

0440 

0820 

Position Imp. 

N10 E85 

S16 W22 

S14 W44 

SI4 W38 

SI3 W64 

513 W17 

SI4 W90 

NO8 W49 

N30 W31 

SO7 WlO 

S16 E71 

S14 W18 

S14 W37 

SI4 W50 

N l 8  E49 

2+ 

3 

3 

1 

2 

I t  

1- 
Sub Flare 

2 t  

3 

1 

3 

3 

I *  

31 

2 

:vent Serial  
No. No. 

F(129) 

F(51) 

E(131) F(52) 

E(133) 

E(134) 

E(135) 

E(136) 

F(54) 

E(137) F(55) 

E(138) 

E(139) F(56) 

F(57) 

E(140) 

E(141) F(58) 

0 

SPECTRUM OBSERVATIONS TYPE I1 

'g. End 
r UT 

0319 

1851 

2124 

2205 

Max. 
1nt. 
- 

3 

2 

3 

Frequencv OBS. 
Range 

200-40 

350-100 

190- 100 

200-100 

3. IV -6 

- 
5f1 - 

Beg. 
UT 

0321 
0304 
0303 

1525 

1840 

044t 
0431 

082 



TABLE IV. 1958 (CONTINUED) 

M OBSERVATIONS TYPE I1 

Max. Frequency OB. 
Int. Range 

175-100 
200-40 

200-40 

300-100 

SPECTRUM OBSERVATIONS TYPE IV 

Beg. End Max. Frequency OBS. or 
UT UT Int. RmKe Ref. 

2207 
2140 

0042 

1500 
1415 
1430 
1440 

0030 
0023 
0020 
0012 
0019 

1028 

2401 

m 

043(1 

0115 

A 

580-100 

580-100 

200-40 

580-100 

Har 
MP-G 

K.S. 

MHT 
H.G. 
MP-G 
K.S. 

MP-G 

MHT 
H.G. 
K.S. 

MP-G 

SINGLE-FREQUENCY RADIO EMISSIONS 

Freq. Type Beg. End Max. Flux OM. 
UT UT UT 

9500 
9500 
9500 
3750 
2800 
1420 
1420 
1420 
1000 

167 

9500 
3750 
3000 
2000 
1420 
1000 

545 
167 

9500 
9500 
2980 

200 
178 

9400 
2800 
1500 
600 
231 
201 
200 
169 
167 

9400 
2980 

169 

9400 
3000 
1500 

9500 
3750 
2000 
1420 
1000 

545 
200 
167 

9400 
3000 
1500 
208 
200 

9500 
545 
200 

9500 
9500 
1420 
1000 

600 

2800 
600 
231 
169 

200 
125 

3750 
1500 

600 
200 
169 
169 

9400 
3000 
1500 

3000 
1500 
810 
169 

CD 2159 
CD 2204 
SD 2305 
CD 2206 
SA 2204 
CD 2139 
CD 2153 

2259 % 2159 
CD 2150 

CD 0042 
ECD 0041.5 
CD 0041 
ECD 0040 
CD 0040 
CD 0040 
CD 0042 
CD 0040 

ESD 0728.5 
ECD 0750 
CD 0728.5 
FD 0543 
CD 0700 

CD 1423 
SA 1430 
CD 1427 
CD 1432 
SA 1436 

- 1440 
CD 1440 
CA 1432 
CD 1444 

CD 1014 
CD 1014 
ECD 1015 

SD 0953 
SD 0952 
SD 0955 

ECD 0018 
CD O W 5  
CD w O 5  
SD 0018 
CD 0011 
CA 0012 
CD 0019 
ECD 0016 

CD 1018 
CD 1019 
CD 1009 
ECD 1023 
CD 1025 

CD 2103 
CD 2103.5 
CD 2108 

ESD 0507.1 
CD 0523 
SD 0507 
F 0506 
SD 0509 

SD 1448 
ECD 1450 
CD 1449.3 
ECD 1450 

CD 1318 
CD 1346.5 

CD 0657 
SD 0658 
SD 0658 
SD 0658 
ECD 0657 
CD 0659 

CD 0910 
CD 0910 
SD 0910 

SD 0912 
SD 0911 
CD 0915 
ECD 0950 

2202 
2218 
2314 
2216 
2221 
2141 
2252 
2359 
2209 
2410 

0052 
0046.5 
0048 
0041 
0053 
0046.5 
0047 
0053 

0729.5 
0752 
0731 
0558 
1130 

1715 
1630 
1635 
1545 
1810 
2000 
1655 
2000 
1645 

1041 
1021 
1018 

1018 
1106 
1006 

0118 
0055 
0102 
0145 
0118 
0227 
0228 
p125 

1134 
1055 
1102.5 
1039 
1047.5 

2108 
2105 
2109.5 

0508.1 
0536 
0509 
0510 
0510 

1451.5 
1052 
1454.2 
1452 

1319 
1348.5 

0702 
0705 
0704 
0701 
0703 
0703 

0940 
0931 
0935 

0916.5 
0917.7 
0921 
1020 

2200.9 528 
2210 760 
2310 540 
2210 (315) 
2210 (335) 
2140 455 
2210 205 
2311 176 
2209 (366) 
2208 500 

0044 3810 
0042.4 (1450) 
0043.3 1260 
0044 (620) 
0044 255 
0042 (740) 

0046 1100 

0729 477 
0750.8 535 

- 282 

0847 466 

1451 718 
1506 (1500) 
1509 443 

- 306 
1503 1800 
1506 630 

- 1400 
- 540 

1508 2000 

1021 408 
- 275 
- 485 

1001 285 
1005 334 
1002 (148) 

0028 5920 
0041 (5050) 
0042 (2100) 
0042 288 
0022 1900 

- 1600 
- 85000 

- 3 0 0  

- 150 

0127 2400 

1028 698 
1039 573 
1039 215 
1037 180 
1039 250 

2105 1174 
- 140 
- 3000 

0507.5 540 
0527 472 
0507 Z Z Z  
0507.3 320 
0509 163 

1449.1 ( 8 5 )  
- 135 

1450.4 500 
- 360 

- 180 
- 4 4  

0700.9 (54) 
0701 211 

- 8 5  
0659.5 100 

- 1755 
97 

0918 388 
0913 351 
0913 192 

0914.3 319 
0914 237 
0916 108 

- 135 

- 

Tok 
Tok 
Tok 
Nag 
Ott 
Syd 
Syd 
Syd 
Nag 
NBS 

Tok 
Nag 
Tok 
Nag 
SYd 
Nag 
Hol 
NBS 

Tok 
Tok 
Ned 
Ned 
Kis 

HHI 
Ott 
HHI 
u c c  
A 0  P 
Cor 
Ned 
u c c  
NBS 

HHI 
Ned 
u c c  

HHI 
HHI 
HHI 

Tok 
Nag 
Nag 
Syd 
Nag 
no1 
Hol 
NBS 

HHI 
HHI 
HHI 
Sim 
o s 1  

Tok 
Hol 
Hir 

TOk 
Tok 
sya 
Nag 
Syd 

Ott 
u c c  
A 0  P 
u c c  

Ned 
Rho 

Nag 
HHl 
u c c  
os1 
u c c  
IFls 

HHI 
HHl 
HHl 

HHI 
HHI 
C r a  
u c c  

3. E -7 



TABLE IV. 1958 (CONTINUED) 

FLARE 

Gr. Beg. End Max. POSitlOll  Imp. 
Day UT UT UT 

Sept. 
14 

16 

I8  

22 

28 

oc t .  
2 

8 

15 

19 

21 

23 

23 

24 

N < w .  
14 

24 

0835 

1503 

0830 

0750 

2054 

2148 

1522 

1032 

0725 

2330 

0254 

1781 

1457 

n n 4 ~  

l t i21  

s10 W80 

S23 E37 

s12 w 5 3  

SI9 W42 

N32 W66 

SO6 W38 

N12 E25 

S28 E26 

SI7 W35 

SO4 W22 

SO4 W38 

S32 E50 

SO5 W57 

91‘1 F51 

s12 W08 

3+ 

3 

3 

2t 

1- 

1 

1- 

3 

3 

3 

3 

1 

3 

3 

3 

Event Serial 
No. NO. 

El159) Fl751 

F(77: 

E(162) F(78J 

E(164) F(79) 

E(167) 

E(169) 

E(171) 

F(81) 

Fl82) 

E(173) F(83) 

F(85) 

E(17G) 

El179) F(86) 

E:(186) F(90) 

E(187)  F(91) 

3ep. End Max. Frequency OBS. 
UT UT 1”t. Range 

- 

1046 

!I49 
!I49 

529 

1328 
1328 

452 

2053 

2153 
2157 

1535 

2341 
2400 

I500 

500-100 

140-100 
210-25 

420-100 

250-100 
100-40 

180-100 

-- 

Har 

Har 
Syd 

Har 

H3r 
Syd 

H . w  

~ 

3. IV - 8  

- 

SPECTl 

BeK 
UT 

0848 
0855 
0832 

0722 

2327 
t344 
2328 
2323 
2318 

1442 
1443 
1439 

l(i07 
l(iO0 



! .  

- FLARE 

Imp. End Ma. Position Gr. Beg. 
Day UT UT UT 

Aug. 
19 

20 

22 

22 

23 

25 

26 

28 

Sept 
2 

4 

I 

9 

12 

12 

13  

0- 

0844 

1711 

1048 

1 2  

0 2  

1 s  

2141 - 

0545 

1522 - 

1545 

o x o  

1003 

1050 

2256 

0015 

0529 

1450 

1016 

1003 

0021 

1030 

2105 

0524 

1450 

1354 
1405 

0102 

0915 

0915 

N18 E26 

N16 E18 

N19 WW 

N18 W10 

S12 W69 

N16 W46 

N20 W54 

,918 W64 

SO9 E84 

SO1 E63 

N20 E l 0  

S15 W18 

S13 E61 

N15 E66 

si1 w5a 

2 

3 

2c 

3 

3 

3- 

3 

2+ 

3 

3 

3+ 

3c 

2+ 

3 

3 

SPECTR 

Beg. End 
UT UT 

1046 
1046 

021 

108 

0051 
0105 

0045 

2115 



UM OBSERVATIONS TYPE IV 

2350 
2400 

2350 

i s i n  

1619 

A 

3 
3 

3 t  
B 

3 

3 

H.G. 
K.S. 
MP-G 

MP-C 

580-100 Har 
Syd 
K.S. 
H.G. 
M P 4  

580-320 MHT 
MP-8 

SINGLE-FRLQUESCY RADIO EMISSIONS 

req. ~~~c Beg. End MU. Flux OBS. 
UT UT UT 

400 M 
000 M  
980 SD 
980 CD 
500 CD 
600 ECD 
231 CD 
200 CD 
169 EC 

1400 SD 
1980 CD 
1800 CA 
200 SD 

1400 SD 
,000 SD 
600 ECD 
209 CD 
169 ECD 

1400 SD 
1000 CD 
!980 CD 
!OOO CD 
,500 SQ 

1800 SD 
200 CD 
167 ECD 
167 ECD 

1500 CD 
!SO0 SD 
545 CD 
202 ECD 
167 ECD 

600 SD 
200 CD 
169 ECD 

3400 SD 
!980 SD 

3400 ECD 
1750 ESD 
ZOOO ESD 
I000 ESD 
536 CD 
231 CD 
200 m 
169 ECD 

3500 ECD 
3750 CD 
3000 CD 
ZOOO CD 
1000 CD 

GOO CD 
545 CD 
200 ECD 
200 CA 
167 ECD 
167 CD 

9500 CD 
3000 CD 

2800 CD 
545 CD 
202 ECD 
167 ESD 

0400 CD 
3000 CII 
1500 M 

600 I:Cl) 
lli!) E,:(w 
125 ( ~ , \  

!~5(10 511 
!I100 SI1 

2HOO S.\ 

202 I' 
167 (',\ 

202 t:(.,i 

0832 1012 
0830 0939 
0833.5 0838.5 
0847.5 0930.5 
9834 1009 
0848 0933 
0852 0927 
0855 0918.0 
0859 0934 

1455 1525 
1445 1448 
1455 1500 
1458 1458.1 

0827 0835.2 
0827 0838.7 
0828 0832 
0842 0846 
0842 0851 

0741 0808.8 
0733 0804.3 
0739 0810 
0739 0804 
0737 0744.5 

2044 2047 
2047 2050 
2046.1 2047.7 
2047.8 2051.9 

2143.8 2146.8 
2143 2150 
2143 2145 
2142 2153 
2142 2147 

1527 1534 

1528.5 1530.5 

1022 1056.5 
1023 1029 

1528.5 1533 

0723 0725 
0723 0725 
0723 0726 
0723 0728 
0722 0733 
0723 0730.9 
0723 0730 
0723 0726 

2323 2413 
2323 2418 

2323 2418 
2321 2416 

2326 2436 
2327.7 2332.1 
2332 2442 
2328.5 2335.5 
2336 2400 

2345 2430 

2 . 2  2402 

0247 0253 
0246.5 0252.5 

1726 1733 
1726 1728.5 
1726 1736 
1729.3 1733.8 

1443 
1442 1517 
1439 E 5  
I439 1520 
1448 1529 
1453 1518.8 

0041 01Ol j  
0040 0140 

1613 1638 
I608 lfi21 
I629 
icon 2320 

0858 1210 
0904 1259 

- 371 
- 870 

0904 460 
- 450 

- 

0904.2 300 
- 120 
- P  

1458 390 
- 276 

1458.5 (25) 
- 230 

0832 301 
0830 261 

- 100 
0845 18 

40 

0805 311 
0745 314 

- 336 
0746 (86) 
0745 207 

2045.5 (58) 
- 5 3  

2047.1 400 
2049.8 2000 

2144 617 
2144 (160) 

2145 1700 
2143.7 1500 

90 
1531 170 

- 126 

1024 368 
- 361 

- (25) 

0723.9 (1600) 
0723.9 (585) 
0724 (305) 
0724 (500) 

~ 320 
0724 4500 

- 
- 5 0  
- 3870 

2327 3600 
2327 (1150) 
2345 1900 
2355 (520) 
2356 1530) 

- 1 9  
- 2 0  

2330 52000 
2354 3600 
2331 1700 - 1 x 0  

0249 601 
0249.2 343 

1728 (45) 
20 

1730 7200 
1730.5 2800 

1445 318 
1445 381 
1445 291 

- 495 
- 540 
- 350 - 

0052 457 
0052 (38) 

1620 i2H5) 
l l i12 I80 
lti42.5 180 
lfi12.7 1300 

HHI 
HHI 
S e d  
S e d  
HH1 
ucc 
AOP 
Ned 
IRS 

HHI 
S e d  
Ott 
S e d  

HHI 
HHI 
ucc 
Aba 
ucc 

HHt 
HHI 
Ned 
Nag 
HHI 

Ott 
Par  
NBS 
NBS 

Tok 

Hol 
Cor 
SBS 

Ucc 
os 1 
Ucr 

HHI 
Ned 

SaK 
Nag 
Sag 
Sag  
Pra  
A 0  P  
Ned 
Ucc 

Tuk 
Sag 
Tok 
Nag 
Nag 
SYd 
HOl 
Tuk 
Tok 
NBS 
N BS 

T o t  
Tok 

Ott 
Par  
Cor 
N BS 

HHI 
IIHI 
HHI 
U < Y  
I l W  

l t lk ,  

Ott~ 

TOk 
NdC 

Ott 
cw 
COl. 
s ns 

, 



'TABLE IV. 1958 (CONTINUED) 
SPECTRUM OBSERVATIONS TYPE I1 

. End Max. Frequency OBS. 
UT Int. Range 

I911 

2401 

2256 

1709 

0231 

210-100 

100-40 

240-100 

280-100 

210-100 

SPECTRUM OBSERVATIONS TYPE IV 

Beg. End Max. Frequency OBS. 01 
UT UT Int. Range Ref. 

1427 2335 

1805 

0210 

1258 
1259 

3 580-100 MHT 

MP-G 

MP-C 

MP-( 
K.S. 

3. IY -9 

SINGLE-FREQUENCY RADIO EMISSIONS 

req. Type Beg. End Max. Flux O B .  
UT UT UT 

2980 SD 
600 ESD 
231 CA 
207 F 
178 CA 

2800 SA 
545 M 
200 M 
167 ECD 
167 CD 

9400 CD 
3750 F 
1000 CD 
545 CD 
200 M 

9400 CD 
3000 CD 
1500 SD 
536 S 
231 SD 

167 CD 

2800 SD 
202 CD 
167 ECD 

3500 ESD 
3000 ECD 
2000 F 
1420 CD 
1000 CD 
545 CD 
200 CD 
200 ECD 

2980 CD 
600 CD 
202 F 
167 CA 

202 F 

Le00 SD 
545 CD 
201 ECD 

167 ECU 

2800 SD 
545 CD 
200 CD 
167 ECD 

2800 SD 
545 CD 
200 CD 
167 ECD 

9500 CD 
9400 F 
3750 F 
2000 F 
1420 M 
:30C F 
545 CD 
200 ECD 

9500 CD 
3000 CD 
3000 CD 
545 CD 
545 CD 
200 F 
200 ECD 

9400 F 
9400 CD 
3000 SD 
2980 CD 
2800 SD 
1500 SD 
600 ECD 
545 CD 
231 F 
231 C 
200 CD 
200 CD 
169 ECD 
169 CD 
81 ECD 

0816.5 0817 
0815 0818 
0814 0854 
0814 0900 
0814 0850 

1858.2 1900.7 
1856 1904.5 
1856 1907.5 
1856 1903 
1905 1908 

2354 2357 
2354 2359 
2355 2357 
2355 2402 
2355 2401 

0932 0948 
0929 0946 
0933.5 0937.5 
0957 0957.5 
0954.7 0955 

2251 2254 

1655 1703 
1655 1711 
1659 1706 

0220 0221.5 
0220.4 0222 
0220 0223 
0221 0224.5 
0220 0222 
0220 0222 
0219.8 0225.3 
0220 0225 
1428 1431 
1426 1437 
1426 1529 
1% 1805 

1539 1554 

1805 1825 
1804 1824 
1804 1823 
1805 1830 

1855 1859 
1855 1858.5 
1855 1857.5 
1854 I859 

1934.5 1942.5 
1934 1942 
1935 1940.5 
1934.5 1940.5 

0105.5 0110.5 
0105 0110 
0105 0110 
0106 0114 
0106 0146 
0103 0110 
Ul05 Q125 
0107 0114 

0210 0229 
0209 0219 
0225 0228 
0208 0218 
0224.5 0227 
0209 0221 
0209 0221 

1230 1254.8 
1255 1321.5 
1254 1324.5 
1258 1316 
1257 1315 
1258 1353 
1258 1314 
1258 1652 
1250.3 1253.1 
1256 1307 
1252 1253 
1259 1309 
1251 1254 
1257 1310 
1252 1412 

- 265 
- 250 

0816.5 350 
0840 220 
0835 138 

1859 (50) 
- 90 
- 500 

1859 2400 
1906.4 420 

2355.4 (357) 
2355.4 (100) 
2355.6 (170) 

- 160 
- 800 

0934 480 
0934 363 
0935 240 

- 110 
0954.9 800 

2253 2300 

1657 (32) 
1701 1000 
1703 1300 
0220.6 663 
0220.6 416 
0221 (230) 
0221 476 
0221 (1660) 

300 
0220.5 3200 
0220.4 7000 

302 
- 1035 

1429 740 
1519 1200 
1539 2800 

I810 (1225) 
- 140 

1809 5500 
- 1800 

1856.5 (55) 

- 320 

- 

- 

- 

- 

- 
- 1 4 0  

1856 

1935.9 (300) 
- 140 
- 500 

1937.5 3 
0105.8 1210 
0105.8 (580) 
0105.8 (300) 
0106 (155) 
0106 256 
0106 (430) 

OlUB 5090 

0226 1250 
0212 318 
0226.3 390 

- 

- 1x0 

- 1x0 
- E O  

0210.9 1950 
0211 5000 

1253 325 
1302 1045 

- 1270 
- 1799 

1300.5 (1500) 
1302 884 

- 1950 
- 500 

1252.7 4000 
1301 5500 

- 550 
- 550 

- 11120 
- 360 

- 

- 
- 2 E  

- 

Ned 
UCC 
AOP 
Gor 
Kis 

Ott 
P a r  
P a r  
NBS 
NBS 

Nag 
Nag 
Nag 
Hol 
Hal 

HHI 
HHI 
HHI 
PL? 
A 0  P 

NBS 

Ott 
c o r  
NBS 

Tok 
Tok 
Nag 
Syd 
Nag  
H01 
Hir  
Tok 
Ned 
u c c  
C o r  
NBS 

Cor 

Ott 
Par 
c o r  
NBS 

Ott 
Par 
Par 
NBS 

Ott 
Par 
Par 
NBS 

Tok 
Nag 
Nag 
Nag  
Syd 
Nag 
Hol 
Tok 

Tok 
Tok 
Tok 
Hol 
Hal 
Hir  
Tok 

HHI 
HHI 
HHI 
Ned 
Ott 
HHI 
ucr 
Ned 
A 0  P 
A 0  P 
Ned 
Ned 
U C C  

Urc 
Ca" 



TABLE IV. 1958 (CONTINUED) 
FLARE 

- 

~ r .  Beg. End Max. Pusitmn Imp. 
Dav UT UT UT 

I 2  

15  

15  

17  

17 

23 

31 

s c w r d l  Sub-Flares Between 
1359 and 1504 

@ 1230 

1535 1550 

' 0 4 0  "'5 

- 

1927 - E 5  

0545 0803 

1G5b 1803 - 

1041 

1538 

1041 

1900 

0624 

1103 

SO2 W14 
S17 E10 
N23 E64 

SI6 W18 3 

SO4 W49 1 

SO4 W49 1 

NO7 W35 I <  

SI5  EGG 3 

S18 w54 3 E(217) F(10( 

SPECTRUM ORSERV SPECTRUM OBSERVATIONS TYPE I I  

eg. End M u .  Frequency OBS. 
T UT Int. Ratwe 

101 1907 

705 1711 

2 210-100 Har 

3 200-100 HRT 

NORMAL SINCLE FREQUENCY OBSEHVING TIMES UT 

2 4 G 8 1 C  12 14 16 18 20 22 24 

L HHI 9400 1 
7 1  0 

Nag 9400 J 0 
I Gar 9375 I 

1 HHI 2900.3000 

I Jod 3000 I 
I I Ned 2980 

[ Ott 2800 I 
I Tok 3000 I 

-1 
r HHI 1500 I 

[ Syd 1420 I 

I &.In 1000 j 0 

Beg. End 
UT UT 

1415 1714 
1415 2320 3 
1458 1652 3 

1543 1554 3 

0559 A 

1700 1712 2 
1657 



FLARE 

Gr. Beg. End m u ,  Position Imp. 
Day UT UT UT 

Nov. 
25 

27 

27 

29 

30 
Dec. 
9 

10 

11 

11 

11 

11 

11 

12 

12 

12 

0x7 

lK7 

2354 

0920 

2240 

1642 

0 2 9  

1430 - 

1545 

1x2 

lB0 

's30 

0'06 

0210 

1 x 5  

0855 - 

1909 

0020 

1026 - 

2308 
1735 

0x6 

1445 

1 s  

'842 

plJ 

2012 

0148 

0x7 

1547 - 

0816 

1859 

2356 

0942 

2250 

1654 

0221 

1550 

1812 

1857 

1939 

0106 

0225 

1304 

N19 E12 

N l 8  W12 

N19 W19 

N19 W40 

N13 E22 

N10 W90 

NO1 E20 

SO2 E03 

SO2 EOO 

so2 woo 

so2 wo2 

SO2 E02 

NO8 WO5 

SO3 W04 

SO3 WOE 

3 

1 

1 

2+ 

1- 

1 

2+ 

1 

1- 

2 

1- 

2 

2 

2+ 

2 c  

;vent Ser ia  
No. NO. 

F(9: 

Ef188) 

E(189) 

F(9: 

E(I9 l )  

E(195) 

E(199) 

E(203) 

E(204) 

E(205) 

E(206) F ( 9  

6 

- 
- 
3e 
U1 
- 

90 

358 



tTIONS TYPE IV 

Frequency OBS. or  
Range Ref. 

H U  
580-100 MHT 

H.G. 

500-300 MHT 

MP-G 

580-450 MHT 
MP-G 

'req. Tvpe Beg. End ~ a x ,  Flux OBS. 
UT UT UT 

231 CD 
161 CA 
202 CA 
202 CA 
200 FD 

810 CD 
231 S 

202 S A  
202 CA 

3400 SD 
?980 SD 
L500 SD 
209 SD 
200 FD 
169 ECD 
169 - 

,800 SD 
545 CD 
202 CD 
200 CU 

1500 CD 
I400 CD 
1750 CD 
3000 CD 
1000 CD 
1420 F 
545 CD 
200 CA 
169 c 

2800 CD 
545 CD 
202 ECU 

1339.6 1340.4 

1451.5 1453.5 
1503 1507.5 
1505 1507 

zozo 

1032 1033.5 
1052 1052.5 

1534 1534.5 
1537 1538.5 

1039 1045 
1039.5 1044.5 
1039 1058 
1040 1042 
1039.5 1043.5 
1040 1042.5 
1042.5 1045.5 

1857.5 1902.2 
1859 1905 
1859 1859.5 
1900 1902.5 

0559 0621 
0535 0625 
0534 0624 
0536 0 s  
0534 0639 
0559 0610 
0542 0549.5 
0553 0703 
0553 0658 

1658 1716 
1700 1715 
1659 1715.5 
1702 17" 

1340.2 2000 

1452.5 380 
1505.5 1200 

- 550 

1032 107 
66 

46 
1537 31 

1040.1 388 
- 571 

1041 420 
1041 900 

. 500 
- 1035 
- 1890 

1722 1400 

- 

- 

1859 (250) 
45 

- 120 
- 150 

0605 2150 
0605 (1000) 
OF05 (1020) 
0605 1750 
0605 (370) 
0605 163 

0600 200 
92 

~ s o  

- 
1702 (340) 

- a 0  
1700 530 
1707 350 

WJHMAl, SPECTRAL ORSERVING TIMES 

0 2 4 6 8 10 12 14 I 6  18 20 22 24 

CLASSIFICATION OF SINGLE-FREQUEN'Y 
SOLAR RADIO BURSTS AND ENHANCEMINTb 

Short Wavrlengths LunK WJVelen!dhS 
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V. CATALOGUE OF GEOMAGNETIC 



TABLF: V. CATALOGUE OF GEaMAGNETIC STORMS 
DURING 1958 

This  catalogue has been prepared fkom geomagnetic storm data from many 
sources. 
referenced i n  the last  column of the  table .  The l is ts  of sudden commence- 
ment storms published i n  the Journal of Geophysical Research ( re f .  20, 37). 
The Annals of the IGY ( r e f .  47) and W e t i w  12 m l  and 12 m2, published 
by the  IAGA ( re f .  3) have been used t o  obtain the basic  l i s t .  

Data derived from papers published i n  the s c i e n t i f i c  l i t e r a t u r e  are 

The tab le  has been set up i n  several sections t h a t  w i l l  be described 
i n  some d e t a i l  under t h e  column headings; these sect ions a re  a s  follows: 

co 

Fr 

GI+ 

Ho 

si 
Tu 

1. 

2. 

3. 

4. 

5. 

General storm c l a s s i f i ca t ion  

Number of observatories reporting the  storm and type of storm 
reported (from ref. 3). 

Sudden commencement reports  i n  references 20, 37, and 47. 

Planetary three  hour Greenwich in t e rva l  indices  during the storm. 

Values fo r  D, H, and Z and other storm data  f'rom s i x  selected 
magnetic observatories.  

Geographic 
Lat. Long. - 

Geomagnetic 
- Lat. !&E& 

College Alaska N64O52 ' 212010 ' N64.5 255.4 

Fredericksburg ~ 3 8 ~ 1 2  * 282O38' N49.6 349.9 

Greenwich N5lOOo' 355'31' N54.6 79.0 

Honolulu N2lo18 ' 201°54 ' N21.1 266.5 

Sitka N57'04 ' 224O40' N60.0 275.4 

Tucson ~ 3 2 ~ 1 5  249OlO ' N40.4 312.2 

*Data published by the Royal Greerm5ch %s.er;%t=ry i n  the Qhservatoq 79 
(1959) 69-71. 
Observatory. 

The observations were made a t  t he  Hartland Magnetic 

The column heading, together with any necessary descr ipt ions or  
def in i t ions ,  follows : 

Column 1 Serial number 

Column 2 Greenwich Dax 

3 .v- i 



GENERAL STORM CLASSIFICATION (Columns 3 through 8) 

Column 3 Onset time VT 

Column 4 End, Greenwich day/Ul' 

Column 5 Type, g - gradual, sc  - sudden commencement 

C0hmu-i 6 Maximum in tens i ty ,  m - moderate (K - 
m s  = moderately severe (K = 6 o r  7), 

index as  great  as  
s = severe (K = 8 

5 )  
o r  9). 

C o l m  7 Maximum three  hour Kp 

Column 8 Average storm Kp. T h i s  has been calculated a s  the average 
Kp f o r  the period shown i n  columns 3 and 4. 

NUMBER OF OBSERVATOFUES REPORTING THE GEOMAGNETIC STORM (Columns 9 through 21) 

These data have been taken from the IAGA Bullet in  12 m2 ( re f .  3 ) .  The 
names of the observatories reporting i n  each category are given i n  tha t  
reference. The meanings of the column symbols follow: 

A - The phenomenon i s  a very d i s t i n c t  ssc 

B - It i s  a f a i r ,  ordinary, but unmistakable ssc  

C - It i s  a doubtful ssc  

D - The ssc was decidely not recorded on the  magnetogram although 
the records were sa t i s fac tory  

E - The phenomenon cannot be discovered because of heavy disturbance. 

X - The recording is  missing 

Other observatories have c l a s s i f i e d  the  phenomena i n  question w i t h  the 
following symbols: 

s i  - Sudden geomagnetic change o r  impulse 

b - Clear and i so la ted  bays appearing during calm periods without 
pulsations o r  sharp beginnings. 

bs- Bay wi th  sharp beginnings without pulsat ions 

bp - B a y  with  pulsation without sharp beginnings 

bps- Bay with pulsation and sharp beginning 

p t  - t r a i n  of pulsations consisting of several  s e r i e s  of osc i l la t ions .  

pg - giant pulsations 

3 . V - i i  



The number of observatories reporting i n  each of t h e  categories is 
given: 

NuEfBER OF ssc  I N  THE PUBLISHED LISTS (Columns 22 through 25) 

Column 22 From reference 3. This is the  sum of the  A ' s  and B's, 
Columns 9 and 10. 

Column 2 3  From reference 20 

Column 24 From reference 37 

Column 25 From reference 47 

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

Column 26 Planetary three-hour indices 

Column 27 Sum of the IC, for  the Greenwich day 

Column 28 Ap f o r  t he  Greenwich day 

Column 29 The Greenwich day and three hour i n t e r v a l  with the  first 

.. 

Kp.2 4- 

Column 30 The Greenwich dax and the first three-hour i n t e r v a l  i n  
which t h e  Kp for  three consecutive in te rva ls  was less 
than 4- 

Geomagnetic data f o r  the s i x  selected observatories l i s t ed  on page 
3 .V- i ,  wi th  t h e  exception of the Greenwich (Gr) data,  t he  values given 
i n  Columns 31 through 37 were taken from reference 20. 
data were published i n  

The Greenwich 
Observatory Vol 70 (1959) 69-71. 

Column 31 D-Magnetic Declination - t h i s  i s  the azimuth o f  t h e  hori-  
zontal  component or t h e  magnetic i n t e n s i t y  measured from 
the  geographic north towards t h e  eas t  from 0 t o  3600. 
U n i t  i n  minutes of Arc. 

Column 32 H-Horizontal Intensity.  The magnitude of the horizontal  
coii;i;o;;z;;t, a x a y s  ccnic?ered a_ positive. 
gammas (10-5 gauss) 

I n  units of  

Column 33 Z-Vertical Intensity.  The magnitude of the v e r t i c a l  com- 
ponent. Posi t ives  i f  downward, negatives i f  upward, i n  units 
of gammas (10-5 gauss). 

Column 34 Onset Time. 

Column 35 End Time. 

Column 36 M a x i m u m  KD. This i s  the  maximum three-hour Kp reported by the  

This i s  the time reported by the  observatory. 

Reported by t h e  observatory (Greenwich Day/VT) 

- 
observatory. 

3 . V - i i i  



Column 37 Name of the Observatorx. 

Column 98 Range of Starting Time. 

Column 39 Sources. 

The code i s  given on page 3.V-i 

These are the published sources for the data 
given i n  th is  table. In many cases these references give 
relations of the storms t o  other phenomena, such as a solar 
flare,  polar cap absorption, etc .  

3.V-iv 



B C D E X si b bs bp b l r s p t  Pg 

_ - - - - - - - - - - -  

3 3 6 0 -  1 1  - -  - 1 2  - 

6 1 5 3 4 2  1 6  1 -  - 2 -  - 
28 2 9 3  2 1 5  - -  - - -  - 4 0  

3 4 5 9 -  1 -  - -  1 - 2  - 
2 5 1 4 1 7 -  1 -  1 -  - 3 -  - 3 5  

9 1 0 4 0 5  2 2  - -  2 - -  - 1 0  

1 1 1 4 6 3  2 5  1 -  - - -  - 

- - - - - 1 - 2 - 3 

6 4 2 8 1 1  4 1 3  - - - - - - 
1 3 2 0 2 2  5 9  - -  - - -  - 1 2  

- - - - - - - - - - - 

29 5 2 2  4 4  - 1  - - -  

- - - - - - - - - - - 

28 6 8 - 2 4  - -  - - -  

2 1 2 1 1 3 2  5 2  - -  - - -  

- -  - -  - -  - -  - - - _  

12 1 - -  1 -  - -  - - -  
1 0 1 4 3 3 2  3 8  - -  - - -  

2 5 1 0 1 9 -  2 4  - 1  - 1 -  

- - - -  - -  - -  - - -  - 

_ - - - - - - - - - - - -  
9 1 1 3 6 -  1 7  - -  - - -  

16 1 - 1  2 1  - 1  - - -  

- -  - -  - -  _ - - - - -  

_ - - - - - - - - - - -  
3 11 48 - 2 3  - -  - - -  - 

- - -  - - -  - -  - -  - - 

- - - -  - - - - - - - -  

TABLE V CATALOGUE OF GEOMAGNETIC STORMS DURING 

KP 
3 20 37 47 Three Hour Gr. Interval LKp AP Is 

1 2 3 4  5 6 7 8  Date 

1 3- 4- 4- 4- 4- 4- 4- 4+ 290 22 
4+ 4c 50 5- 4+ 4- 4- 2c 32+ 30 

- 

3 2 2 - 
4 2 -  20 1+ 3- 4- 3+ 3+ 4- 5+ 25c 20 

6- 7- 4- 40 3- 2+ 3- 20 30- 33 

9 - 4 - 3- 30 40 40 5- 2c 30 2+ 260 19 

2 2 1  41 30 30 3- 40 4+ 4+ 3- IC 25+ 19 

2 22 38 3- o+ 10 30 4- 3+ 5- 4- 22+ 17 
4 3 2 - 

- 5 -  3c 4+ 4- 40 5- 4- 5- 5- 330 30 
40 4+ 4+ 4+ 4+ 5- 30 4c 33+ 30 
40 4- 40 40 3+ 40 40 40 310 25 

3 -  2 -  4- 5- 40 40 4- 4- 40 40 32- 27 
40 40 20 3-  3- 3+ 40 30 26- 18 

65 14 5 1  70 90 8+ 9- 8+ 80 5+ 60 60 60- 199 

11 
1 5  - 

60 6- 6+ 5+ 40 5- 60 4+ 42+ 59 

1 4- 2- 3c 4- 4+ 4- 30 2+ 20- 18 
40 50 40 30 3+ 4+ 2+ 20 280 23 

- 

31 14 ~ 

- 5 1  7 31 57 2+ 1- I+  3+ 30 40 3+ 30 210 
40 5- 40 4- 5- 40 5- 40 34- 
40 50 4, 4+ 40 3+ 50 4- 34- 
4+ 4- 5- 4- 3+ 30 40 4- 30+ 25 
4- 40 30 40 40 30 5- 5- 310 26 

1 4- 40 30 40 40 30 5- 5- 310 26 
3+ 5- 4+ 4- 4+ 30 5- 50 330 31 
5- 40 4- 40 4- 30 4- 40 31- 25 
4c 40 40 4- 30 SC 30 3- 280 21 

- 4 9  0 39 55 l o  20 20 3+ 4- 40 50 4+ 25+ 21 
50 5- 40 4- 40 3+ 40 3+ 320 28 

32 I 

- 

- 2 8  3 10 - 3 C  40 7- 50 40 4- 4- 5- 3 50 39 
5+ 5+ 40 40 4+ 40 40 4+ 35c 36 
4- 5+ 4+ 4- 4- 4- 3c 3+ 310 26 
50 4+ 4+ 3+ 3+ 20 3- 3- 28- 22 

- 4 - 40 2- 10 30 4- 40 5- 5- 27- 22 
70 70 1- 5- 4+ 4+ 4- 30 41- 64 
5- 5+ 6- 50 6- 50 50 2+ 39- 48 

- 6 9  9 52 70 3- 1+ 1- 2- 6- 5- 3- 3- 220 20 
- 1 1  - 3 - 2+ 4c 5- 5- 4- 40 3- 20 28+ 23 

5- 4+ 2+ 2+ 1+ 20 3- 3c 230 16 

- 3 2  2 19 - 3- 3c 5- 50 40 40 5- 2- 300 27 

1 30 40 5- 3- 4t 6- 5+ 4- 33+ 34 
40 4c 5- 40 5-  5t 6- 6- 38+ 44 
50 50 4+ 40 4- 40 50 50 360 38 
40 50 40 3t 5- 50 3+ 5- 340 33 
60 5- 20 2- 3- 2- 20 4+ 250 24 

3+ 40 3+ 3+ 4- 50 5- 40 31+ 27 

50 3+ 40 3c 4- 60 40 40 33+ 33 
3+ 30 2+ 40 50 5+ 4- 4- 30+ 27 
40 3- 3- 30 2- 30 30 4t 24+ 17 

I +  10 4+ 5- 5+ 6- 40 4- 300 32 

1 2 -  
- 1 0  - 
- 6 5  6 42 67 

- 3 
5 -  30 4+ 30 30 30 3+ 30 30 260 18 

1 4- 4- 3- 3- 3+ 3+ 40 4- 270 19 
7 10 - 3+ Cc 5+ 50 4+ 50 4- 3+ 34+ 34 

- 

4c 40 3c 3- 2+ 2t 3+ 4- 260 18 I 

2 -  3+ 4- 4- 4- 5- 40 6- 6- 34t 36 
5- 5+ 40 4- 3+ 3+ 3- 3+ 30+ 26 

- 1  40 3-  30 40 30 4- 3C 50 29- 23 
3+ 40 30 30 30 30 3+ 30 26- 17 

- 

3. P -1 



TABLE V 1958 (CONTINUED) 

I 20 37 47 

5 

50 

8 

4 

3 

8 

7 

68 

57 

28 

64 
28 

17 

62 

53 

13 
72 

1 

1 

2 

1 

1 

4 

17 

11 

3 

6 

4 
7 

11 

4 

1 

1 

17 

1 

5 

2 

38 

2 

2 
5 

5 

2 

1 

64 

42 

8 
1 

51 
11 

8 

46 

33 

5 
65 

47 

74 

61 

68 
25 

68 

54 

70 

KP Interval rime Where 
Three Hour Gr. Interval L K ~  AP lst ~ ~ 1 4 -  3 Consecutive 

Day/Interval 
1 2 3 4  5 6 7 8  Date/Interval WL4- 

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

40 40 4+ 40 
6- 50 4+ 40 
50 5+ 5- 40 
4- 3+ 30 4+ 
30 4- 4- 2- 

o+ oc lo lo 

10 2- 2c lo 
3+ 40 3+ 3+ 
5- 5+ 40 40 
4+ 4+ 40 3+ 
4- 30 3+ 4- 
30 40 3- 20 

3+ 3- 2+ 2- 

4- 2+ 30 3+ 
6- 4+ 50 4- 
40 50 4- 3- 
40 3+ 3-  2+ 

2- lo 1- It 

o+ I C  lo 1- 
40 3c 30 4+ 
30 3- 2t 40 
5- 4- 30 2- 

50 50 6- 6+ 

2+ 40 20 3+ 

8- 6+ 6- 3+ 
4+ 3+ 4t 40 

1- 2+ 30 2+ 
8- l o  6t 70 

1+ I+ IC 2- 
50 2t 4- 3+ 
5t 5- 40 4- 
3c 40 3-  3+ 
2- 1- 20 2- 
30 5- 5+ 4c 

3- 1- lo lo 
4- 5- 4+ 6+ 
60 5- 5+ 5- 
4- 3+ 3+ 2- 

2+ 3c 40 4- 

70 80 I- 5+ 

20 3- 2- 1+ 
50 3+ 3c 3- 

20 3- 40 4- 

1- 2- 2c 40  
30 3- I+ 8- 
6c 6- 60 70 
50 3+ 3- 2+ 

4 0  5- 40 3+ 

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

40 40 5- 50 
4+ 60 6- 60 
4+ 50 50 5t 
3+ 4- 4+ 4+ 
3- 3- 3- 4- 

3- 5- 4+ 2+ 

1+ 30 4- 30 
40 4- 40 5- 
40 4+ 3+ 4- 
3+ 4+ 4+ 5- 
2t 4- 40 4+ 
1- I+ 3- 2- 

1+ 1+ I +  lo 

5- 4- 4+ 6- 
5- 4- 4+ 5- 
3+ 40 5- 4- 
30 40 3- 20 

I+ 1- 10 20 

o+ 3- 3c 4+ 
I -  6- 3+ 40 
4+ 4- 40 50 
3- 3- 3+ 3t 

6- 5- 5- 3+ 

4+ 6+ 8- 80 

3- 40 50 4+ 
5- 4+ 4- 1- 

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

lo 3c 4c 4t 
4- 4- 5- 60 
4- 3+ 4- 5- 
3+ 3t 3+ 3+ 
1+ lo 50 5- 
2+ 30 20 1- 

2- lo It 4- 
6+ 6+ 6+ 5c 
4- 2+ 4- 5- 
2+ 3- 30 20 

30 5- 70 8- 

8- 6+ 4+ 3- 

2- 3- 30 2c 
30 3- 2- 2- 

4- 5- 4- 3t 

3+ 3t 4+ 4- 
8+ 90 8- 9- 
6c 50 30 6- 
3- 20 2+ 4- 

2- It lo 1- 

26- 
29+ 

340 
410 
38- 
300 
24- 

17- 

170 
30+ 
33+ 
33- 
280 
180 

150 

31+ 
360 
310 
240 

10- 

140 
340 
280 
250 

40+ 

380 

380 
28+ 

20+ 
42- 

18- 
32+ 
330 
27- 
180 
24+ 

130 
43+ 
3 50 
220 

36- 

480 

17+ 
23c 

28- 

23c 
55+ 
450 
240 

21- 

20 
25 

32 
54 
44 
24 
15 

13 

10 
24 
31 
29 
21 
11 

8 

29 
38 
27 
16 

5 

10 
39 
24 
18 

52 

72 

60 
26 

15 
77 

13 
32 
31 
18 

15 
21 

8 
66 
38 
13 

55 

103 

9 
17 

21 

17 
200 

75 
17 

16 

Apr. 
141’4 

16/1 

26/6 

27/7 

May 
13/5 

25/8 

28/l 

31/5 

June 
6/8 

8/7 

14/7 

20/8 

28/6 

July 
1/1 

4/3 

7/4 

17/1 

15/3 

20/4 

26/8 

2/3 

16/2 

28/3 

29/8 

2/8 

7/8 

11/3 

15/5 

23/2 

28/8 

1/2 

4/8 

10/2 

17/4 

D H z Onset 

26 
42 

150 
64 
20 

73 

230 
23 
105 
19 

38 
121 

140 
30 

2 
16 

280 
33 
58 

5 
58 
25 

130 
40 
34 
2 
74 
15 

30 
48 

20 
86 

7 

220 
35 
34 
5 

148 
23 

260 
60 
30 

5 
247 

27 

43 

45 

408 
76 

108 
20 

385 
40 

14 

175 
212 

1310 
651 
117 

665 

1200 
141 
732 
138 

185 
972 

1250 
145 
75 
80 

2460 
240 
205 
160 
805 
188 

1510 
220 
235 
180 
1835 
177 

137 
705 

86 
576 
107 

1330 
173 
215 
100 
688 
124 

2110 
370 
340 
210 
1860 
345 

507 

185 

2120 
1067 
885 
430 
2755 

503 

75 

105 
307 

850 
488 

58 

468 

820 
132 
568 
48 

140 
680 

740 
104 

25 
42 

1120 
288 
280 

20 
468 

80 

1040 
166 
180 
30 
583 
41 

127 
462 

51 
371 
25 

810 
174 
150 
25 
444 
65 

1740 
412 
250 

45 
780 

93 

302 

330 

2520 
751 
845 
105 
1870 
147 

48 

05xr 
1Oa 

0500 
Olxx 
06x1 

27/1728 

13/1000 
13/13xr 
12/0136 
13/08a. 

1500 
1800 

28/23= 
28/23n 
28/24Xa 
28/18XX 

1651 
16% 
1653 
1652 
1651 
1654 

6/1811 
6/05xx 
6/21a 
7/004(i 
7/0046 
7/0046 

17211 
1729 

141’1828 
141’1828 
14/1828 

20/2100 
Zl/OZXX 
21/02XX 
21/ofm 
20/08ui 
21/020h 

0000 
0713 
1743 
071P 
07111 
1142 

I* 

0306 

8/074a 
8/0749 
81’0748 
8/0748 
8/0748 
8/014& 

Ooa: 



t ~ ~ 2 4 -  3 Consecutive 
/Interval K~544-  

Da Interval 

17/2 

20/8 

22/3 

25/4 

Fsb. 
O q / 5  

c 13/4 

161'6 

20/7 

Mar. 
~ 3./5 

512 

11/5 

1415 

17/3 

18/2 

24/2 

25/3 

301'3 

Apr. 
1/7 

4/2 

6/1 

18/8 

21/5 

22/6 

25/7 

09/3 

13/2 

14/4 

20/7 

23/4 

4/7 

8/4 

1318 

16/3 

17/8 

22/3 

25/2 

27/2 

311'1 

3/3 

515 

7/3 

D H Z Onset End  ax. Ob. 
KP 

58 
17 

32 
90 
19 

32 

220 
55 
14 

171 
117 

16 
353 

44 

40 

170 
28 
93 
16 

60 

230 
30 
47 
18 

79 

240 
41 

136 
15 

23 
50 
14 

19 
62 
20 

170 
29 
I1 

34 

250 
62 
17 

58 
13 

55 

3 1  
57 

496 
80 

124 
410 
128 

230 

1380 
600 
102 

2155 

610 
3900 

546 

345 

905 

1370 
120 
444 
127 

499 

1430 
132 
487 
111 

879 

1590 
98 

1064 
154 

104 
473 

81 

89 
512 
3 I., A 1 1  

1220 
126 
720 

355 

1340 
538 
138 

430 
115 

710 

120 
492 

363 
44 

105 
411 
44 

239 

780 
440 

53 

745 
480 
110 

1416 
70 

341 

760 
63 

461 
51 

433 

630 
107 
393 

16 

406 

1010 
212 
696 

72 

46 
300 

49 

62 
265 

$5 

650 
106 
503 

351 

850 
470 

30 

346 
46 

310 

86 
452 

17/08xx 19/00xx 
17/16xx 18/21xx 

20/11xx . 23/22xx 
20/0732 21/11xx 
20/0737 23/22xx 

25/0855 2 5 1 2 1 ~ ~  

04/1115 09/05xx 
04/1109 09/05xx 
04/10" 09/OGxx 

1110126 12/15xx 
l l j 0 1 2 5  
11/0126 13/01xx 
11/0126 13/01xx 
11/0126 13/05xx 

0837 14/1Bxx 

1009 24/03xx 
1642 23/21xx 
1641 19/21xx 
1641 ZZ/OIxx 

0946 Z2/15xx 

0800 8/15xx 
0930 8/15n 
09, 4/23xx 
0930 8 / 0 k  

05xx 8/11, 

1156 14/02xx 
22xx 17/2oxx 
1158 12/21xx 
1210 13/21xx 

1213 16/05xx 
1212 15/19xx 
1212 15/18xx 

0538 11/21xx 
06xx 17/21xx 
"*9? ??,@dUr 

1911045 Z O / O h  
0201 22/05xx 
06xx 22/05xx 

0436 2 4 / 2 k  

0700 25/21xx 
0722 26/02xx 
1540 21/03xx 

0812 30/22xx 
08xx 31/18xx 

l4xx 3/13, 

6 
5 

6 
7 
5 

5 

7 
7 
5 

9 

9 
9 
8 

6 

7 
5 
6 
5 

6 

7 
6 
6 
6 

8 

7 
6 
8 
5 

5 
6 
5 

5 
I 
fi 

6 
5 
7 

6 

7 
7 
6 

6 
5 

7 

5 
6 

s i  
Tu 

Fr 
Si 
Tu 

s i  

c o  
si 
Tu 

Fr 
Gr 
no 
Si 
Tu 

Si 

c o  
Fr 
si 
Tu 

Si 

c o  
Fr 
si 
Tu 

Si 

c o  
Fr 
s i  
Tu 

Fr 
Si 
Tu 

Fr 
s i  
m 

c o  
Fr 
Si 

s i  

CO 
Si 
Tu 
Si 
Tu 

Si 

Fr 
si 

Range of 
Starting Time 

08xx - 18/0720 

0734 - 2230 

0855 - 1055 

1000 - 1304 

0125 - 0206 

1009 - 1642 

0946 - l8xx 

0800 - 0930 

0528 - 0537 

1156 - 2316 

1212 - 1221 

0539 - 0930 

0201 - 1911045 

0700 - 1540 

0812 - 1330 

14xx - 2/0459 

06xx - 1930 

Sources 

7,11,12,13,18,22,23, 
25,26,31,38,44,53 
*See Table Y-A 

Reported by Sitka only 

12,18,22,25,44 

Reported Hermanus only 

7,12,18,22 

18,22 

12,18,22,25,38,44 

12.18.22 

7,11,12,18,22,23,25, 
31,35,38 

26 

12,18,22,26 

26 

m 





?rial Date 
No. 

Jan. 
1 11 

18 

2 20 
3 20 

21 

4 22 

5 25 

6 04 
I 0 4  
8 05 

06 
01 

9 08 
09 

Feb. 

0 11 x 
1 11 
2 12 

13 

L3 13 
14 

4 16 
11 
18 
19 
20 

15 20 
21 
22 
23 

Mar. 
16 03 

04 

11 05 
06 
01 
08 

18 11 
12 
13 

18 14 
20 15 

16 

21 11 

22 18 
19 
20 
21 
22 

23 24 
24 
25 25 

26 
25 

26 3C 
31 

Apr. 
21 01 
28 02 

03 

29 04 
05 

30 06 
01 

Onset End Type Max. Max. Average 
ht. Kp StormKp 

0881. 

0134 
2142 

1104 

1050 

1115 
1304 
0528 

1342 

0125 
0159 
0008 

0831 

1642 

1 8 n  

0931 

0531 

1156 

1212 
0258 

0150 

0201 

0436 
1526 
1540 

0812 
0421 

14XX 
0459 

06ar 

0042 

18/22xa 

21/1181. 

22/15xx 

25/18xx 

9/06ar 
8/21ar 

13/01ar 

l4/lexX 

22/16xx 

23/12ar 

04/2lar 

oe/o8a; 

13/21xx 

16/05xx 

11/21xa 

22/05xx 

25/03xx 
24/2Oar 
21/03xx 

31/06xx 

3/06xx 

05/12xx 

01/06xx 

m 

m s  

m 

m 

m 
m 
m 

m 

S 

m 

m 

m 

m 

ms 

ms 

ms 
m 

m 

ms 

m 
m 
ms 

ms 

m 
m 

ms 

m 

50 

1- 

5 -  

4+ 

5- 
5 -  
5- 

5- 

90 

50 

50 

50 

50 

1- 

l o  

6- 
5- 

50 

6- 

50 
50 
60 

6- 

5+ 
5c 

6- 

50 

40 

5+ 

40 

4+ 

40 

50 

4- 

4+ 

40 

40 

4+ 

50 

40 

4+ 

4+ 

4c 

40 

5- 

40 

4+ 

4- 

3 

12 

1 
LO 
1 

2 

54 
11 
5 

22 

21 

7 

51 
1 

I 

1 
49 

4 



End Max. O b .  
KP 

5 
5 

6 
6 
5 

7 

6 
5 
7 
5 

8 

7 
5 
5 
6 

7 
7 

5 
7 
6 

6 
7 

7 
9 
7 

6 
6 

5 
7 
6 

7 
6 

6 
7 
6 

7 
7 

5 
8 
7 

6 

6 

8 
8 

7 
9 
8 

5 

Fr 
Si 

co  
Si 
Tu 

Si 

co 
Fr 
SI 
Tu 

Gr 
Si 

c o  
Fr 
no 
Tu 

c o  
Fr  
Gr 
no 
Si 
Tu 

c o  
Fr 
Gr 
no 
Si 
Tu 

Fr  
Si 

Fr 
Si 
Tu 

co 
Fr  
Gr 
no 
Si 
Tu 

co 
Fr  
Gr 
no 
Si 
Tu 

Si 

SI 

co 
Fr 
Gr 
no 
Si 
Tu 

Fr  

~~ 

Flange of 
Starting Time 

05xx - loa; 

Ola: - 0745 

12/0736 - 1 3 / 1 3 8  

6/21xx -1 /0046 

1729 - 2242 

14/1828 - 15/0509 

20/2100 - Zl/lOa 

0000 - 1742 

0402 - l4xx 

0306 - 06xX 

0748 - 1728 

Sources 

4 2 2  

I8 

12,18,22,25 

18 

18 

18,53 

18,22 

12,18,22,25,44,53 
* s e e  Table V-A 

7,11,12,13,18,22,23, 
25,31,35,38:44,53 
* S e e  Table V-A 

18,22,38 

12,18,22,25,44 

13,18,37.53 

12,13,18,22.25,44,53 
c See Table V-A 

18 

7,11,12,13,18,22,23, 
25,31,32,35,38,44,53 
* See Table V-A 

. 





End Max. Oh. 
KP 

5 

7 
5 

5 
8 
6 

6 

7 
5 

5 
4 
5 
5 

6 
6 

co 

c o  
Fr 
Gr 
no 
si 
Tu 

Fr 
Gr 
SI 
Tu 

HO 
Tu 
Fr 
Fr 
Gr 
Ho 
Tu 

Range of 
Starting Time 

1548 - 1817 

/ 

3 .1  / “ Y  

Sources 

12 

1 

12,18.22,25,32,53 

1,12,18,25,32, 
35,51,53 

12,18,22,35,53 

8 



TABLE 

B C D E X Si b bs bp bps pt PK 3 20 37 47 

2 8 -  1 3 2 0 3 4  1 2 1 1 1  - - - - 15 - - - -  - -  - -  - -  - -  - 

- - - -  _ _ -  - - - - -  
1 3 1 2 -  1 -  - -  - -  - - I 2  15 67 76 

7 1 8 4 5  - - 1 - - - - - - 8 3 4 -  

2 9 3 1 -  - 5  1 -  - 1  - -  63 1 44 67 

1 5 1 - -  3 -  - -  - -  - - I 1  16 65 70 

1 0 2 - -  2 -  - -  - -  - -  72 11 66 72 

8 1 1 - 1  _ - - - - - -  12 16 65 76 

1 5 2 4 2 5 2  1 3  - -  - 1  - -  19  1 11 - 
5 23 39 42 2 6 9 7 1  1 9  - -  - -  - -  

2 1 2 1 -  2 -  - -  - -  - - I O  15 61 70 

1 0 1 8 3 5  - 1 2  1 4  - - 1 - 14 2 4 -  
1 0 1 3 4 0  2 2 7 - - - - - - 11 - 3 -  

4 1 9 4 3  - - 1 2 2 - - - - 6 2 3 -  
- - - - - - - - . - - - 

53 6 38 56 2 7 8 7 -  1 6  - -  - -  - -  

2 1 - - -  1 1  - -  - -  . -  73 16 62 71 

6 55 67 

I 
3 1 4 1 -  2 1  - -  - -  - - 6 7  

1 7 - 2 -  - -  - -  - -  - -  74 16 61 65 

2 5 6 4 1  - 1  - -  - -  1 -  3 
2 6 1 - 2  1 3  - -  - -  - - 6 9  9 44 54 

4 2 1 0 4 -  1 1  - -  - -  - - 6 0  6 4 5  53 
3 7 1 3 1 1  2 4  - -  - -  - -  55 9 3 44 

V 1958 (CONTINUED) 

KP Interval 7 
LKp Ap 1 s t  Kp24- Three Hour Gr. Interval 

Date/lnterval 1 2 3 4  5 6 7 8  E 

July 
30 3+ 50 4- 5+ 50 5-  40 340 34 18/3 
3- 30 50 3- 3- 20 50 50 280 25 19/7 
40 5-  4- 3+ 3+ 40 3- 3- 28+ 22 

3- 30 4- 2c 2+ 7- I+ 6c  3 4 t  53 21/6 
4+ 3+ 3- 3+ 50 30 3- 20 26c 20 

2c 4- 50 4+ 5-  2+ 5- 40 310 28 21/2 
40 3- 2c l o  l o  l o  2+ 3- 170 10 

20 I t  2c 3- 20 5+ 3+ 2c 21+ 15 31/6 
hi%. 

IC 2- 60 4+ 7- I +  7t 7- 41c 82 17/3 
50 5-  4- 3+ 3- 20 20 20 25+ 20 

6- 6- 6- 4- 3- 30 30 20 31+ 34 22/1 

I+ 8- 60 7- 6+ 40 3+ 30 44c 85 24/1 
40 40 3+ 30 5-  1+ 20 IC 24- 18 

4+ 60 7- 7- 50 40 60 4- 42+ 64 21/1 

2- 20 3- 30 3- 30 4- 3- 21C 13 

Sept. 
20 2- 40 5+ 7- 60 7- 7- 390 64 313 
50 4+ 3 c  4- 7t 9- 8t 8+ 490 131 

Bo 8- 4+ 40 3c  4- 6- 30 40- 71 
2+ 2+ 2- I C  2- 2- 2- It 140 6 

1- 1- I O  2- It 20 3- 2+ 12t 6 
3+ 5 -  40 5- 5c 5+ 5c 4t 370 40 16/2 

40 40 2+ 2t 3+ 20 I+ 1- 200 13 

3+ 60 60 60 6+ 6c 60 70 470 82 25/2 
50 50 4- 40 3+ 3+ 2+ 2c 290 25 

lo  1- 1+ 4- 4- 4- 5-  5 -  23- 20 30/4 
2- 3+ 4+ 2+ I C  2- 3- 4t 22- 15 

Oct. 
1- 5c 60 5-  3c  5+ 6- 5+ 36+ 47 22/2 
5-  5+ 6- 50 5 -  4c 5-  4+ 39- 44 

5-  50 7- 6+ 7- 70 6+ 60 49- 89 22/2 

40 30 3+ 2- io io io io 160 10 

31 3c  2+ 2+ 2- 4+ 6+ 5c 290 30 a116 

4- 3c  3- 3- 20 30 4+ 5-  26c 20 
3+ 3- 5+ 5c 50 5- 5-  40 3 50 37 

3. P -3 



TABLE V 1958 (CONTINUED) 

3 20 31 41 

24 
1 

1 1 

8 

48 5 

6 1 

I1 15 

68 14 

63 6 

50 8 
55 7 

31 

5 

63 

54 
5 

34 

46 
26 

43 

61 

55 

50 

48 
43 

1+ 1+ 20 2+ 
lo o+ I+ 20 

1- 2c 3- 4c 
50 4C 4- 2+ 

I+ 1- 2- 3- 

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

2- 1+ 2- 4- 

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

5+ 5C 3+ 30 

4- 30 2- 20 

20 20 lo 3- 
40 4+ 2c 4- 

2- 10 2. a+ 
lo 6- 3+ 3- 

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

20 30 30 20 
2c 1+ I+ 1- 

30 2- 1- 1- 

40 3- 2+ 2- 
3- 30 O+ 10 

4c 40 40 5c 

6- 5c I- 60 
20 20 I+ 20 

6- 50 60 5+ 

40 3+ 40 40 

20 3- 3+ 3- 
3+ 2t 20 lo 

2- 4+ 6+ 60 
3+ l+ lo 3- 

150 
20- 

200 
21- 

12+ 

26- 
190 

260 

40- 
25- 

3% 

26- 

18C 
230 

250 
21- 

I 
16 

12 
11 

I 

I8  
12 

23 

54 
28 

50 

19 

10 
16 

30 
33 

Nov. 

2/6 2/8 

10/4 11/4 

28/2 28/6 

Dee. 
2/4 3/1 

4/1 5/3 

13'1 14/2 

16/1 16/5 

11/6 18/3 

TABLE VA MAJOR GEOMAGNETIC STORMS 1958 

D H 2 o n s t t  

75 600 

440 1570 
25 200 
56 205 
3 135 

165 950 
13 205 

24 144 
31 145 
55 410 
15 144 

2 50 
8 94 

31 138 
36 130 
4 160 

370 

1100 
111 
110 
20 
550 
63 

41 
130 
320 
36 

20 
24 

82 
180 
35 

0109 

0035 
Om5 
0036 
0035 
0036 
0036 

0002 
0001 
m2 
0003 

15/2022 
15/2022 
11/1541 

11/1548 
17/1811 

11/1811 
17 156 56 11/1541 

o 3hrs 
!ervals 

N o  3 hrs with Kp= 
1- 10 IC 8- 80 8+ 8- Bo 

Consecutive 3 hr-Kp's, No Kp< 5- At Least One Kp 1 1+ 
8 1 2 3 4 5 8 7 8  1 2 3 4 5 6 A p  StormNo. 

Table V 

90 8+ 9- 8+ 80 5c 60 60 60 6- 6+ 5+ 189 10 

6t 8- 80 8- 6+ 6- 12 42 

5+ 8- 70 6c lo 11 44 

5- 10 8- 70 80 7- 5+ 8- 6+ 103 53 

I+ 8- 8+ 90 9- 9- 6+ 6- 80 lo 6c 50 200 51 

7- I+ 6+ 53 62 

I- 7+ It 7- 50 5- 82 65 

I+ 8- 60 I- 6+ 85 61 

I+ 9- 8t 8+ 80 8- 131 12 
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'ime Where 
Consecutive 
Kp54- 

lay/Interval 

19/4 
20/7 

22/2 

28/2 

31/1  

18/4 

22/5 

25/6 

28/1 

5/9 

17/3 

261'5 

1/4 

25/2 

25/2 

29/2 

D H Z Onset End Max. Ob. Range of sources 
KP Starting Time 

34 118 78 Olxx 20/07xx 5 Fr Olxx - 06nx 

148 1180 620 1636 22/17n 7 Co 7,11,12,13,18,22,25, 
28 215 82 1637 22/23xx 6 Fr 26,32,44,53 
25 205 95 1637 - - Gr * See Table V-A 
15 65 55 1636 22/1k 5 Ho 
55 325 280 1636 22/2Oxx 6 Si 
15 113 31 1621 22/07xx 5 Tu 

220 1890 790 0330 28/07xx 8 Co 0323 - 06n 18 
27 115 96 06xx 28/Olxx 5 Fr 
120 800 815 03xx 28/06xx 8 Si 

1529 - 16xx 11,12,18,22,23,25,31 

220 1560 990 0622 18/lOar 6 Co 0623 - 0730 7,11,12,13,18,22,23, 
32,38 

41 282 156 0623 18/11n 6 Fr 25,26,31,32,35,38,44,53 
35 250 140 0623 - - Gr 
18 170 65 0623 18/12xx 7 Ho 
105 795 345 0623 18/07n 7 Si 
30 255 I1 0623 18/13xx 6 Tu 

21 158 66 0228 23/01xx 5 Fr 0130 - 0228 7,11,12,13,18,22,23. 

80 740 405 0226 22/08xx 7 Si 
11 127 26 0227 22/13n 5 Tu 

* See Table V-A 

3 150 40 0228 2 2 / 1 2 n  5 Ho 25,26,32,35,38,44 

160 2240 1400 0141 25/16n 7 Co 7,11,12,13,18,22,23, 
36 249 115 0140 25/15xx 6 Fr 25,31,32,35,38,44,53 
34 245 155 0140 - - Gr 
5 200 50 0140 25/09xx 6 Ho 

115 1785 I90 0140 25/15xx 8 Si 
16 212 40 0140 24/19rr 6 Tu 

* See Table V-A 

170 1530 1110 0100 27/23xx I Co 26/0942 - 21/2130 7,11,12,13,18,22,23, 
32 183 149 2130 28/OOar 5 Fr 31,38,53 
33 180 150 0300 - - Gr 

225 1330 840 05xx 21/23xx 8 Si 
17 147 29 0302 27/16xx 6 Tu 

3 130 30 26/0942 27/21xx 6 Ho 

160 920 810 3i0840 4/05xx 6 Co 3/0840 - 3/1030 12,18,22,25,26,44,53 
61 666 510 3/0842 6 / 0 m  I Fr 
93 555 695 3/0843 S / U u  - Gr 

225 60 3/0848 6/00xx 6 Ho 
225 1830 1105 3/09xx 5/2lxx 9 Si 
35 377 126 3/0843 5 / 2 k  7 Tu 

5 * See Table V-A 

7,11,12,18,22,25. 
38,51 

37 134 IO 16j0930 17/02xx 5 Fr 15/1702- 16/0930 
23 109 58 15/1702 11/05xx 6 Tu 

24L 1520 1010 0408 26/19rr 6 Co 12,13,18,22,23,25, 
38 252 204 0408 26/16xx 6 Fr 31,32,38,44,53 
33 155 200 0409 - - Gr 

20c 1250 810 0408 26/16n 8 Si 
.i 180 15 0408 26/15n 6 HO 

15 195 51 (14011 2fi/1nX% I Tu 

0939 - 1005 12,18,22,25,32 

285 1530 1280 0314 25/02xx 7 Co 11,12,13,18,22,25, 
48 ' 244 237 0315 25/01n 6 Fr 32.53 
43 210 180 0315 24/xxxx - G r  

215 1130 1060 0315 25/01xx 9 Si 
2 160 20 0315 23/24n 6 HO 

14 157 50 0315 23/15xx 6 Tu 

4 130 25 0730 25/06xx 6 Ho 7,11,12,13,18,22,25. 
21 191 52 0730 25/09xx 6 Tu 323.53 

75 600 310 28/0109 28/21xx 5 Co 1523 - 28/0840 11,12.18.22.25. 

38 155 155 27/1523 2 8 / m  - Cr 
80 470 500 28/0840 28/22xx 7 Si 
13 133 39 27/1522 29/01XX 5 Tu 

2s 114 81 28/0650 29/04n 5 Fr 32.38,53 



Serial Date 
NO. 

Nov. 
83 1 
84 2 

85 10 
86 11 

81 23 

88 28 
29 
Dec. 

89 2 
90 

91 4 
5 

92 13 

14 

93 15 
16 

94 11 
95 

18 

Onset End Type Max. Max. Average 
Int. Kp Storm KF 

0959 - 
l o x  2 / 2 2 n  g m 5+ 40 

0510 - 
0129 11/09x - m 50 4c 

0912 

0109 28/21xx s c  m 40 40 

0902 - 
0941 2/23n sc m 5+ 4+ 

0035 5 / 0 h  sc ms lo 5c 

0001 14/03xx sc ms 60 5- 
1148 

2022 16/15xx sc m 4+ 40 

154'1 18/06xx s c  ms 70 60 
1811 - 

A B C D E X s l  b b s b p b p s  

2 5 3 8 5 2 -  2 4  - -  - .  

12 3 8 1 4  8 - 2 2 - - - - 
40 15 4 2 2 3 1 0  - - - - 

Feb. 11 0125 11/1 I 
May 31 

June 01 

28 

1652 31/6 

0046 06/8 

1742 28/6 

July 08 0748 8/3 

21 1631 21/6 

0622 11/5 

24 0140 241'1 

Sep t .  04 1339 04/5 

Aug. 17 



VI. CATALOGUE OF SOLAR-TERRESTRIAL 

EFFECTS DURING 1958 



TABLE V I .  CATALOGUE OF SOLAR-TERRESTRIAL EFFECTS 
DURING 1958 

This t ab le  w i l l  include short  wave radio fadeouts of importance 3 
t h a t  l a s t ed  fo r  30 minutes o r  more, as  wel l  as S.W.F.'s tha t  occur a t  the  
times of the  major f l a r e s  catalogued i n  Table I. 
reported i n  the  literature; Geomagnetic storms with a maximum Kp 2 
and Forbush decreases. 

A l l  polar cap absorptions 
5; 

A br ie f  note of explanation of the Forbush decrease data i s  necessary. 
The only published list of Forbush decreases w i t h  onset time and other  
data  i s  given i n  reference 21. This i s  l imi ted  t o  la rge  decreases a t  Mt. 
Washington. The decreases indicated by a date but no UT s t a r t i n g  time 
are  from the Deep River Neutron charts  and/or volume 16 of the  Annuals of 
the IGY (Ref. 47). 
i n  reference 22 has been used, but only those with a decrearre of 2$ or 
grea te r  have been included. 
with the  hour. 
Figure 1 and given i n  Table I1 of reference 22. The duration i n  t h a t  
reference i s  given i n  days indicated by the  superscript  d i n  column 34 of 
t h e  catalogue. In  general, the  flare-Forbush decrease associat ion i s  
taken from reference 22. 

The l i s t  of cosmic ray storms (Forbush decreases) given 

The s t a r t i ng  time i s  indicated by the  date 
This  i s  a t  bes t  an approximation based on the AT2 shown on 

The column headings together with any necessary descriptions o r  
def in i t ions  follow: 

Column 1 Date 
Column 2 Major Flare S e r i a l  Number from Table 3.1 

Column 3 Event Se r i a l  Number from Table 3 . V I I I  

FLARE DATA (Columns 4 through 8) 

A few minor o r  sub.flares a r e  given when a c lear  associat ion wi th  an 
SWF or  other t e r r e s t r i a l  e f f ec t  has been made i n  the  l i t e r a t u r e .  

Column 4 Flare Beginning Time 

Column 5 Flare End - 

Column 6 

Column 7 Flare Importance 

Column 8 

Time of M a x i m u m  In tens i ty  

Heliographic Position of the Flare 

SHORT WAVE FADE (Columns 9 through 13) 

Column 9 Onset 

3 . ~ 1 - i  



Column 10 Importance. S.W.F.'s a r e  given an importance rating on a 
scale  from 1- t o  3+, based on the  amplitude of the  fade, 
duration of the  event, and confidence i n  the r e a l i t y  of the 
event. 

Column U. Type (S, SL, or  G )  the  following c l a s s i f i ca t ions  a re  used: 
S - SWF (S) - sudden drop out and gradual recovery 
Slow S - SWF (SL) - drop out takes  5 t o  15 minutes and 

G - SWF (G) - Gradual disturbance fade i r regular  i n  e i the r  
the drop out or recovery stage 

gradual recovery 

Column 12 Duration i n  Minutes 

Column 13 Wide Spread Index. The degree of confidence i n  ident i fying 
the event by individual s t a t ions  i s  combined i n t o  an index 
of cer ta in ty  t h a t  the event i s  geographically wide spread, 
ranging from 1 (possible - single  s t a t ion  report ing)  t o  5 
(def in i te  - many s t a t ions  report ing) .  

SOLAR FLARF: EFFECT (Columns 14  through 16) 

Preliminary reports  of so la r  f l a r e  e f f e c t s ,  sometimes re fer red  t o  as a 
magnetic crotchet ,  have been published i n  the  Journal of Geophysical Re- 
search, Reference 27, The SFE's recorded i n  t h i s  catalogue are  l imited 
t o  those l i s t e d  i n  Table 5a of reference 3. As a "d is t inc t ly"  SFE or  an 
llunmistakable" SFE (Classes A and B). 
servator ies  i s  given i n  Reference 3. 

The l is t  of the  reporting ob- 

During 1958 no SFE's were reported i n  January, February, or  Apri l .  

Column 1 4  Beginning Time 

Column 15 Number of Observatories Report iw the Effect 

Column 16 Intensi ty .  Strong e f f ec t s ,  indicated by the l e t t e r  "S", 
a re  marked by an a s t e r i sk  i n  reference 3. 
possible the  SFE has been associated i n  time w i t h  a solar 
f l a r e .  

Insofar a s  

POLAR-CAP ABSORPTION (Columns 17 through 22) 

Column 17 Onset Time. If reference 1 is  l i s t e d  i n  column 22 the 
s t a r t i ng  time has been taken from t h a t  source. 

Column 18 Rise Time i n  Hours from Reference 1 

Column 19 Duration i n  Hours 

Column 20 Absorption i n  db on the 30 Mc/s Riometer. 
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Column 21 Probable Flare - day/beg. I f  a polar-cap absorption f l a r e ,  
associat ion i s  given i n  the l i t e r a t u r e .  

Column 22 The Sources Checked during the  preparation of t h i s  catalogue 
have been l i s t e d .  Sources t h a t  have used data from one or 
more of the reference lists have not been included. 

GEOMAGNETIC STORMS (Columns 23 thmugh 32) 

The geomagnetic storms l i s t e d  i n  t h i s  portion of the  catalogue are 
. l imited t o  those with a maximum $ 2 5 with a storm time average three-  
hour planetary index 2 4. 
o r  more invest igators  associated it with a major flare, o r  it was preceded 
by a PCA and/or followed by a Forbush decrease. 

A few minor storms have been included i f  one 

Column 23 Onset Time 

Column 24 End Time 

Column 25 a, the  symbols g (gradua1)and sc  (sudden commencement) 
have been used. I n  a few cases both a g and an sc are 
indicated.  In  these cases, th ree  o r  more magnetic ob- 
servator ies  l i s t e d  the storm with a sudden commencement 

Column 26 Maxim& In tens i ty  - the sumbols m (moderate Kp as great a s  
5 )  m s  (moderately severe Kp = 6 o r  7) and s (severe 5 = 8 
o r  9 )  have been used. 

Column 27 Maximum Kp 

Column 28 c’cp. 

Column 29 AD from reference 3. 

This i s  t h e  sum of the 8 three-hour Greenwich day 
Kp’S. 

Column 30 Number of Magnetic Observatories Reporting the Storm as  an 
sc i n  References 3 and/or 47. 

Column 31 Probable Flare day/beginning - An entry i n  t h i s  column i s  
based crn one o r  more flare-storm correlat ions i n  one o r  
more of the  references. 

FORBUSH DECREASE (Columns 32 through 36) 

Column 32 Onset Time. The day and hour i s  given i f  one i s  published 
i n  the l i t e r a t u r e ,  otherwise the  date only i s  given. 

Column 33 Magnitude of the Decrease i n  Percent. A number of cosmic 
ray storms a re  l i s t e d  i n  reference 22. 
portion of the  catalogue a re  l imited t o  decreases of two 
percent or  greater .  

The e n t r i e s  i n  t h i s  
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Column 34 Duration i n  Hours, unless designated by the superscr ipt  d, 
which ind ica tes  a duration i n  days. 

Column 35 Probable Flare  (day/hourl - An entry i s  given i f  a f l a r e  - 
Forbush decrease associat ion has been found i n  the l i t e r a t u r e .  

Column 36 Sources, The numbers r e fe r  t o  the references. 
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SHORT WAVE FADE 

%et Imp. Type Durat. W.S. 
UT Mh. Index 

1640 

1416 

0912 

0938 

1155 

0654 
1332 

1325 
1903 

0809 

1153 

0340 

1010 

1542 

0048 
1510 

0052 

1455 

0642 

0935 

0525 

1535 

1034 
1149 
1708 

1340 
1628 
1821 

0842 
0955 

3 

3 

1 

3 

3- 

3 
3 

3 
3 

3 

3 

3 

3+ 

3 

3 
3 

3+ 

3 

3 

3 

2 

3 

3, 
3 
3 

3 
3 
3 

3, 
3 

S 

S 

SL 

S 

G 

S 
S 

S 
S 

S 

S 

SL 

S 

S 

S 
SL 

G 

SL 

S 

S 

SL 

S 

S 
S 
S 

S 
S 
S 
S 
S 

120 

33 

40 

14 

55 

45 
46 

35 
47 

28 

74 

95 

95 

81 

152 
170 

221 

130 

88 

196 

35 

83 

41 
50 
IO 

35 
62 
59 

34 
50 

5 

5 

1 

5 

4 

4 
5 

5 
4 

5 

1 

5 

5 

3 
5 

1 

5 

4 

4 

2 

1 
4 

TABLE VI  C A T A L O G U E  O F  SOLAR-TERRESTRIAL EFFECTS D U R l f  

LAR FLARE EFFECTS 

Beg. NO. Obs. Int. 
UT Rep. 

0912 

0952 

10x3 

1341 

1819 
0107 

26 

29 

23 

32 

13 7 

S 

POLAR-CAP ABSORPTIONS 

Inset Rise Duration Abs. db. Probable References 
HIS. 3OMc/s Riom Flare Time 

Feb. 
10l0600 

Mar. 
11/0311 

14/ 1500 

23/1500 

25/1530 

14 

34 

13 

37 3.2 

We& 

31 Weak 

53 3.2 

122 10.0 

D9/2108 

March 
11/0030 

23/0947 

25/0529 
25/0557 

1,12,16,19,23, 
29,34,43,41 

34 

34 

1,23,43 

1,12,16,19,29 
34,43,41 

- 
h s e t  

08XX 

2143 

1104 

1050 

1304 

0528 

1341 

0125 
0159 

0008 

1642 

0931 

0537 

1156 

1212 

0258 

0750 

0201 

1526 

1540 

0812 
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POLAR-CAP AagORPTlONS 

Onset Rise ~ u ~ a t i o ~  Abs. db. Probable References 
rime H ~ ~ .  3OMc/s Riom Flare 

10/0000 

GEOMAGNETIC STORMS 
No. Final Report 

Onset End Type Max. Max. Reference r K p  Ap 
Int. Kp 3 4 1  

9 

0046 07/22xx s c  S e 57 61 42- 77 

1728 28 - 19- 13 

1828 15/12xx s c  m 5 64 60 180 15 

0509 28 25 24+ 21 

I I 

0206 17 43+ 66 

68 4.4 OW1435 1,12,16,10,20, 
34,43 

Apr. 
14xx 03/06xx g m 5 270 19 

0450 m 5 7 34+ 34 

06xx 05/12xx g m s 6  34c 36 

0042 07/06xx m 5 20- 23 

0912 15/l&xx g,sc m 5 5  26- 20 

1040 20/15xx s c  m 5 20+ 25 

340 32 

1247 2 6 / 2 b  s c  m 5 50 47 17- 13 

Olxx 2o/ooxx g m s 6  

I 0523 m 5 8 -  33+ 31 

1414 3 240 16 

2311 0 10- 5 

1522 28/06xx g ms 7 7 140 10 

0010 29/2oxx g m s 6  40c 52 

s c  S 8 68 74 380 72 

S 36- 8 62 68 
53 54 

s c  55 

leu 01/1OU g m 5 17+ 0 

0306 04/22xx sc m 5 28- 21 I 
12,16.10,23,20, 0741 13 
34.43 I 0748 10/06xx s c  S 55+ 200 0 72 70 

07/0330 22 96 23.7 07/0020 



GEOMAGNETIC STORMS 
No. Final Report 

End Type M u .  Max. Reference XI@ AP Probable 
Int. Kp 3 47 Flare 

la. 
8/22xx 

W l l x x  

12/15xx 

!5/18xx 

Feb. 
)8/21xx 

13/01xx 

12/16xx 

Uar. 
)4/21xx 

W O h  

3/21xx 

16/05xx 

11/21xx 

’ 22/05xx 

24/2oat 

’ 27/03xx 

m 

m 

m 

m 

m 

m 

m 

S 

ms 

m 

m 

ms 

m 

ms 

m 

m 

ms 

m 

ms 

ms 

5 

7 

5 

4 

5 

5 

5 

9 

6 

5 

5 

I 

I 

6 

5 

5 

6 

5 

6 

6 

9 

40 

35 

10 

3 

65 
12 

11 

51 

49 

28 

69 

11 

32 

10 

65 

41 

38 

I O  

57 

55 

I O  

61  

290 

25+ 

260 

25+ 

22+ 

330 

32- 

60- 

42+ 

210 

25+ 

3 50 

21- 

220 

28+ 

300 

33+ 

31+ 

33+ 

300 

22 

20 

19  

19 

17  

30 

27 

199 

59 

14 

21 

39 

22 

20 

23 

2 1  

34 

21 

33 

32 

15/1640 

20/0844 
20/0935 

23/0904 

09/2108 

01/0905 

03/1005 

09/1540 

12/0024 

2 3 / 0 9 4 7 

23/0947 

29/1339 

FORBUSH DECREASE 

Onset Mag. Duration Probable References 
Dec. 4, Hrs. Flare 

Feb. 
11/0245 

Mar. 
03/17xx 

05,’---- 

1 4 / 1 4 n  

25/1815 
26,’---- 

5.2 

2. 

2.3 

3.0 

11.1 

I d  

3d 

3d 

4d 

18 

09/2108 22,47,21,51 

22 

22 

22 

23/0941 21,22,51 
41 





. 
Date 

- 
Jan. 
15 

16 

17 

20 

22 

23 

25 

Feb. 
4 

5 

8 

9 

10 

11 

12 

16 

27 

Mar. 
1 

3 

5 

7 

9 

11 

12 

13  

14  

1 5  

11 

18 

20 

23 

24 

25 

26 

21  

28 

29 

30 

- 

- 
Malor 
Flare  

No. 
- 

2 

4 

6 

9 

10 

12 

13  

16 

17 

18 

19  

20 

21 - 

:vent 
ierial 
No. 
- 

6 

I 

12 

15  

1 8  
19  

25 
26 

31 

35  

36 
38 

39 

42 

45 

49 

54 

55 

56 

59 
61 
62 

65 - 

FLARE 

Beg. End Max. Imp. Position 
UT UT UT 

- 1640 

1414 

0844 
0935 

0904 

0915 

1740 

0654 
1330 

- 

2= 

1320 
l&O 

0812 

=5 

0905 

1005 

1020 

- 1540 

0030 

0024 

1454 

0 3  

0 x 7  

0529 
0551 

1534 

1030 
1145 
1703 

1339 
1630 
1819 
0045 

0915 
0850 

1642 

0851 

0918 

1005 

1807 

0659 
1431 
1332 

1332 
1908 

0823 

0911 

1020 

1112 

1546 

0034 

0037 

1501 

0126 

1005 

0530 
0603 

1552 

1058 
1148 
1714 

1334 
1632 
1823 
0106 
0917 
1000 

2c  

1+ 

2 
2 

3 

3 c  

2 

2+(U 
1+ 
2+(l) 

3 
2+(U 

3 

3 

3 t  

3 

2 

1 

2+ 

3 

I C  

3+ 

2 
2 

2c  

2 
1 
2c  

2 
1- 
2 

2 
2+ 

S.13 W.58 

N.18 E.23 

N.10 W.42 
N.06 W.42 

s.24 w.45 

5.24 W.69 

5.19 E.08 

s.12 W.48 
s.20 w.02 
5.12 w.14 

S.13 W.63 
S.14 W.64 

s.10 W.85 

S.13 W.25 

s.ll w.45 

S.16 E.60 

N. l l  E.11 

N.34 W.32 

N. l l  E.12 

N.08 E.02 

s.21 W.85 

N.25 E.60 

S.14 E.18 

N.16 E.24 
S.15 E.50 

S.16 E 2 3  

S.24 E 2 6  
N.27 W.50 
S.15 E.09 

N.35 E.18 
N.21 W.90 
5.24 E.08 
N.35 E.14 
s.22 w.09 

1751 

1441 

0910 
0943 

1053 

1101 

- 
- 

1950 - 
m 4  

2 s  

El 

0% 

1501 

2001 - 

1210 

1007 
E O  

1224 

1709 

0 s  

0233 

1541 

0955 

1627 

0 s  
0626 

1710 
1152 
1200 
1804 
1410 
1637 
1915 
0123 
1037 
1420 S.16 W.20 
- 



Probable 
Flare 

Mar. 
30/0915 

May 
30/0656 

June 
05/1615 

OW0436 

July 
01/0020 

FORBUSH DECREASE 

Onset Mag. Duration Probable References 
Dec. % Hrs. Flare 

Apr. 
26/14xx 

May 
29/----  

June 
Ol/---- 

28/18xx 

July 
OB/0915 

2.0 Bd 

5.5 6d 

22 

22,51 

51 

5.0 9d 26/0245 22,51 

1.8 12 Ol/OOZO 21,22,51 



. - 
- 

Date 

July 
11 

18 

19 

21 

21 

29 

30 

31 

AUK. 
2 

4 

I 

13 

16 

11 
18 
20 

21 
22 

24 

26 

21 

28 

Sept. 
1 

3 

4 

6 

I 

14 

15 

16 

18 

22 

25 

26 

30 

oct. 
2 

10 

19 

21 

22 

24 

21 - 

- 
Major 
Flare 
No. 

45 

52 

55 

56 

58 

59 

61 

64 

15 

I9 

82 

83 

86 

- 
Event 
Serial 
No. 

125 

131 

131 

139 

141 

145 

148 

151 

159 

113 

119 

Beg. ~ n d  Mu. Imp. Position 
UT UT UT 

1905 - 

0259 

1523 - 2138 
1058 

E 6  

0409 

1 x 1  

0903 

0432 

0043 
1006 

1411 - 

ooo5 

1021 

1021 

1639 

0822 

0350 

0738 
1008 

0658 

2318 

1410 - 

2030 

0% 

151 
2204 
1 3  

1 x 9  

os> 
1100 

1040 

0831 - 

0% 
1092 
E l  

0 x 4  

1045 

1102 

1126 

1_030 

0 2  

0910 
1035 

0820 

1527 

15 

1908 

0304 

1531 
2148 

1122 

1910 

0435 

1508 

0938 

0440 

0045 

1450 

0021 

1030 

1035 

1643 

0835 

0413 

0150 
1011 

0125 

2330 

1451 

2+ 

3 

2 
2 

2 

1 

3 

3 

2 

3+ 

3 
1 

7 

3 

2+ 

1+ 

2 

3+ 

2 

2+ 
2 

3 

3 

3 

N.24 E.13 

5.14 W.44 

S.13 W.64 
S.16 W.65 

5.13 W.11 

S.09 E.05 

N.30 W.31 

9.16 E.11 

5.13 w.57 

5.14 W.50 

N.16 E.11 
N.18 E.22 

N.18 W.10 

N.20 W.54 

S.18 W.65 

N.11 E.56 

S.31 E.19 

s.10 W.80 

S.14 E.12 

S.19 W.42 
N.11 W.65 

5.11 w.35 

5.04 W.22 

S.05 W.51 



Probable 
Flare 

24/1607 

29/0920 

03/0702 
03/0823 

11/1802 

15/1030 

FORBUSH DECREASE 

Onset ~ a g .  Duration Probable References 
Dec. % Hrs.  Flare 

Nov. 
28/03xx 2.4 3d 24/1607 22 

Dec. 
17/18xx 3.5 4d 15/1030 22,51 



TABLE VI 1958 (CONTINUED) 

POLAR-CAP ABSORPTlONS 

h s e t  mse Duration A b .  db. Probable Rererences 
Time Hrs. 30Mc/s Riom Flare  

SHORT WAVE FADE 

o n s e t  Imp. Type Durat. W.S. 
UT Min. Index 

1804 

0240 

1525 
2130 

1115 

1840 

0422 

1500 

0923 

0432 

0806 
0042 

1435 

0010 

1023 

1658 

0851 

0835 

"K? 

0755 

0417 

0200 

2328 

1445 

3 

3+ 

3+ 
3- 

3 

3+ 

3 

3+ 

3- 

3+ 

3- 
2+ 

3+ 

3+ 

3 

3 

3 

3 

s i  

2 

3 

3 

3+ 

3+ 

s 

SL 

s 
s 

SL 

S 

G 

S 

s 

S 

SL 
s 

s 

SL 

s 

S 

s 

s 

S 

SL 

S 

s 

SL 

36 

120 

115 
70 

45 

153 

96 

105 

57 

168 

54 
33 

170 

240 

82 

45 

58 

95 

i i j  

35 

92 

60 

72 

110 

5 

5 

5 
5 

5 

5 

1 

5 

5 

5 

5 
5 

5 

5 

5 

5 

5 

1 

1 

1 

.1  

5 

'LAR FLARE EFFECTS 

3eg. No. Obs. Int. 
UT Rep. 

0301 

1501 

0434 

0042 

1040 

0851 

0723 

24 

26 

19 

7 

28 

16 

16 

lUlY 
!9/0405 

Aug. 
16/06W 

21/1500 
22/1530 

26/0330 

Sept. 
22/1400 

24 1.5 

71 12.1 

12 3 
84 10.6 

70 16.6 

80 5.0 

29/0259 

Aug. 
16/0432 

201'0142 
22/1417 

26/0005 

221'0738 
22/1w9 

1,16,19,23,29, 
43 

1,12,16,19,23, 
29,34,43 

1,16,19,23,29,4 
1,12,16,19,23, 
29,34,43 

1,12,16,19,23, 
28,34,43 

1,12,16,19,23, 
29,34,43 

nset End 

)on 

1221 

1636 

1323 

1529 

m22 

1227 

1140 

1243 
1303 

1843 

1025 
1339 

1752 

3930 

3408 

1005 

0315 

0651 

0730 

July 
17/13xx 

22/14XX 

28/06xx 

31/18> 

u s .  
1 8 / 1 o n  

22/13xx 

25/15xx 

27/23xx 

Sept. 
05/21xx 

26/13xx 

30/23xx 

Oet. 
25/01xx 

25/09xx 

1523 29/01xx 
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- 
EFFECTS 

s. Int. 

S 
S 

L 

TABLE V I  1958 (CONTINUED) 

WLAR-CAP ABSORPTIONS 

onset Rise Duration Abs. db. Probable References 
Time Hrs. 3OMc/s Riom Flare 

GEOMAGNETIC STORMS 
No. Final Report 

Onset End Type Max. Max. Reference ZKp AP 
41 Int. KP 3 

0650 55 44 350 37 

0959 24 150 I 

0912 12+ 7 
01'29 28/21xx sc m 4 48 43 26- 18 

l0Xx 02/22Xx g m 5 8 20- 16 

0902 02/23xx s c  m 5 6 -  260 23 

0035 05/0kX S C  ms 7 71 67 40- 54 

380 50 0001 14/03xx s c  ms 6 68 5 5  

1547 16/06XX S C  m s  1 50 48 250 30 
1817 5 5  43 
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GEOMAGNETIC STORMS 
NO. Final Report 

Type Max. Max. Reference ZKP AP Probable 
Int. KP 3 47 Flare 

FORBUSH DECREASE 

Onset Mag. Duration Probable References 
Dee. % Hrs. Flare 

21- 

340 

34+ 

310 

21+ 

41+ 

31c 

44+ 

42+ 

380 

490 

1 2 t  

310 

470 

23+ 

36+ 

48- 

16 

34 

53 

28 

15 

82 

34 

85 

64 

64 

131 

6 

40 

82 

20 

47 

89 

m 

ms 

m 

m 

ms 

ms 

8 

ms 

S 

15 

72 

8 

63 

71 

72 

72 

19 
42 

70 

11 
14 

6 

53 

13 

67 

74 

3 

69 

July 
21/17xx 

31/17xx 

Aug. 
17/0600 

24/0230 

26,’- - - - 

27/04xx 

Sept. 
03/09, 

16/12xx 

30/11xx 

oct. 
Z Z / O h  

24/08xx 

76 

67 

70 

72 

70 

39 

70 

56 

71 

67 

65 

54 

19/1905 

29/0259 

16/0432 

20/M)43 

22/1417 

26/0005 

02/2102 

14/0823 

2 2 / 0 13 8 

19/0658 

21/2318 

21/2318 

4.1 

2 

5.8 

9.1 

3.8 

3.1 

4.1 

3.4 

5.5 

2.0 

72 19/1905 22,51 

4d 29/0259 22 

26 sc 21,22,51 

sc 

sc 221’1417 

26/0005 

21.22 

47 

8 

5d sc 
sc 

22 

5d 01/0036 22 sc 

7d 14/0832 22 

sc 

sc 

ms 

m 22 6d 

6 sc 

sc 

ms 

ms 

1Od 19/0658 

4d 21/2318 

22,51 

22 

7 

R sc Ins - 60 53 290 30 24/1410 
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TAm V I I .  CATALOGUE OF BALLOON FLIGHTS ASSOCIATED 
WITH MAJOR SOLAR FLARES DURING 1958 

A t  l e a s t  871 balloon f l i g h t s  were made during 1958 and reported t o  t h e  
World Data Center A and l i s t e d  i n  t h e  Annals of t h e  IGY 
Vol. 28 (Ref. 50); 677 of these balloon f l i g h t s  were made within four days 
a f t e r  a major so la r  f lare,  a so la r  spectral  emission of Type I1 (slow d r i f t ) ,  
o r  Type IV (broad band continuum), or a polar-cap absorption. 
balloon f l i g h t s  not reported i n  reference 50 a r e  included i n  Table V I 1  A. 
A description of the column headings follow: 

for Cosmic Rays, 

14  Additional 

Column 1 

Column 2 

Column 3 

Column 4 

Column 5 

Column 6 

Column 7 

Column 8 

Column 9 

Fl ight  S e r i a l  Number 

Greenwich Date 

Event Number. "his re fers  t o  the  event s e r i a l  number i n  
Table V I I I .  

Flare Serial Number. "his r e f e r s  t o  the  major f l a r e  serial 
number i n  Table I. Minor f l a r e s  a r e  those associated with 
Type 11, or  Type IV spectral  emissions, or  Polar-cap 
absorption, l i s t e d  i n  Columns 7, 8 o r  9. 

Beginning Time of the Flare  

Flare Importance 

Spectral  Observations Type I1 Beginning Time 

Spectral  Observations Type N Beginning Time 

Polar-cap Absorption, Greenwich day/beginning UT 

BALLOON DATA (Columns 10 through 17) 

Column 10 Launch Date 

Column l l  Time the  Flight Reached Recordiw Alti tude 

Column 1 2  Maximum Altitude.  This i s  given i n  eit'ner kilometers or 
milibars a s  reported i n  reference 50. 

Column 13 Name of the Place Where Balloon was Launched. 

Column 14  Geoaraphical Latitude and Longitude. 

Column 15 Instrument Carried. Where: 
C = Single Geiger Counter 
SC = Scin t i l l a t ions  Counter 
T 
EM = Emulsion pack 
I = Ionization Chamber 

= Double Coincidence Counter Telescope 

3.~11-i 



Column 16 Group. These have been designated a s  follows. 
Brirtol - Bart01 Research Foundation, D r .  Martin A.  Pomerantz 
MSU - Moscow Sta te  University 

A. N. Charakchian, o r  
S. N. Vernon 

D r .  J. R. Winckler 

Dr. Yu G. Shafer 

D r .  V. D. Hopper 

Dr. S. A. Korff 
Norman Bridge Laboratory of Physics 
California I n s t i t u t e  of Technology 
D r .  H. V. Neher 
Department of Physics, University of California,  
Berkeley, D r .  Kinsey A. Anderson 

Minn. - School of Physics, University of Minnesota 

Yakutsk- Yakutsk F i l i a l  Academy of Sciences of USSR 

Melbourne-Department of Physics, University of Melbourne 

New York-Department of Physics, New York University 

CIT - 

uc - 

Column 17 Published Balloon Flight Data. References t h a t  discuss 
t h e  data  obtained during some of the  f l i g h t s  a re  l i s ted .  
A more detai led reference l ist  w i l l  be given i n  the 
Bibliography volume. I n  general, only la rge  o r  out-  
standing changes i n  the radiat ion count a r e  discussed 
i n  the l i t e r a t u r e .  

The references l i s t e d  i n  Column 17 a r e  given on pages 
3 . V - i i i  through 3.V-V. 
data are discussed a r e  l i s ted  following each reference. 

The balloon f l i g h t s  from which 
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Vlll .  CRONOLOGICAL CATALOGUE 

OF MAJOR SOLAR EVENTS 

DURING 1958 

I 



TABLE V I I I .  CHRONOLOGICAL CATALOGW OF MAJOR SOLAR 
EVENTS DURING 1958 

The e n t r i e s  i n  t h i s  t a b l e  w i l l  include the  following: 

1. A l l  major f l a r e s  t h a t  are listed i n  the McMath-Hulbert working 
l i s t  of so la r  f l a r e s  w i t h  importance 3 and 3+. 

2. A l l  great  short  wave fades of  importance 3 o r  3.' t h a t  last for 30 
minutes o r  more. 

3 .  A l l  great  10 cm bur t s  w i t h  a peak flux equal t o  o r  greater  than 
500 u n i t s  (10-22 wm-2 (c/s)-  f ). 

4. The most act ive plages. (Produced 30 o r  more f l a r e s  during disk 
passage). 

l i s t  ) . 5. The grea tes t  sunspots (area 1 lo00 millionth i n  t h e  M t .  Wilson 

6.  A l l  spec t ra l  radio emission of Type I1 and Ty-pe IV. I n  addition, 
outstanding bursts of Type 1 and Type I11 have been included. 

7.  Radio emissions a t  200 Mc/s a t  the  time of major events. 

8. Radio emissions a t  other  frequencies. 

9. Polar-cap absorptions 

10. Geomagnetic storms 

The e n t r i e s  i n  t h i s  sect ion oI' the  catalogue w i l l  bring together i n  

The exceptions are  defined below: 
chronological order many of t h e  en t r ies  already given i n  Tables I through 
V I .  

(a )  The major so la r  f lare requirement f o r  Table I i s  based on the 
l i s t  of flares reported i n  the  IAU Quarterly Bulleting and includes some 
of importance 2+ and all flares of importance 3 and 3+. 
or&- fleres nf importance 3 and 3+ l i s t e d  i n  the  McMath-Hulbert Observatory 
working l is t  of f l a r e  are included. 

I n  Table V I 1 1  

(b)  The Table V I 1 1  requirement f o r  ' the greatest" sunspots i s  based 
on the  M t .  Wilson l is t  and o n l y  those with a n  area greater  than a 1000 
millionth qualify.  
from t h e  Royal Greenwich Observatory l i s t  w i t h  a m a x i m u m  area,  during disk 
passage, equal t o  or  greater  than 500 mill ionth,  and all groups w i t h  B y  , 
and y , Mt. Wilson magnetic classif 'ication. 

As i n  t h e  previous tab les ,  minor f l a r e s ,  s m a l l  sunspot groups, plages, 

On t h e  other hand, Table I1 includes a l l  sunspot groups 

and the other so la r  and s o l a r - t e r r e s t r i a l  e f f e c t s  associated w i t h  any of 
t h e  major e n t r i e s  are included i f  an observation i s  available.  
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A major entry,  i .e. ,  one q u a l i e i n &  under 1 through 6 above i s  ind i -  
cated by an a s t e r i s k  i n  the  appropriate column. 
explanations, where necessary, are given below: 

The column headings and 

Column 1 Event number, s t a r t i n g  with one a t  the beginning of each year. 

Column 2 Greenwich date of t h e  event. 

FIARE DATA (Columns 3 t,hmugh 8) 

These w i l l  include a l l  3 and 3+ flares (reference 9) a s  w e l l  a s  minor 
flares, and i n  some cases - sub-flares tha t  may be associated w i t h  a so la r  
o r  terrestrial event given i n  subsequent columns of the  table:  

Column 3 Beginning of the f l a r e  UJ!. 
observed, t h e  beginning time i s  underlined. 

Column 4 End time U!C. 

If the  start of t h e  f l a r e  was 

I f  the  end of t he  f l a r e  was observed, the 
time i s  underlined. 

Column 5 Time of m a x i m u m ,  UJ!. 

Co~umn 6 Imp ortance - This i s  the  value assigned t o  the  f lare i n  
the McMath-Hulbert working l i s t  of flares (reference 9). 

Column 7 The heliographic posi t ion i s  the ari thmetic mean of posi t ions 
reported i n  the I A U  Bul le t in  and given i n  reference 9. 

Column 8 Number of Observations 

SHORT WAVE ,SAT10 FADEOUTS (Columns 9 through 14) 

Sudden ionosphere disturbances may be detected i n  e. number of ways: 
short  wave fadeouts (SWF) ,enhancement 0:' low frequency atmospherics (SEA), 
increase i n  cosmic absorption (SCNA), sudden phase anomalies a t  VLF (SPA), 
and sudden signal enhancements at VLF (SES). 

The data included i n  t h i s  catalogue a re  l imited t o  SWF's and includes 
a l l  outstanding short wave radio fadeouts of importance 3 o r  3+ t h a t  l as ted  
f o r  30 minutes or  more. In  addition minor SW's t h a t  occurred a t  the  time 
of the f l a r e s  catalogued i n  Columns 3 through 8 a r e  included. 
da ta  a re  given. 

The following 

Tile following c l a s s i f i c a t i o n s  are  used: 
dropout and gradual recovery 

Slow S - %IF (SL): dropout takes 5 t o  15 minutes and 

G-SIC? ( G ) :  Gradual disturbance: i'ade i r r e g u l a r  i n  e i t h e r  
gradual recovery 

the dropout or recovery stage 

Column 10 Importance: SWF's are  given an importance ratin;. on a scale  
from 1- t o  3+ based on amplitude of t h e  fade, duration of 
t h e  event, and confidence i n  Lhe r e a l i t y  of the  event. 
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Column 11 Beginning time UJ! 

Column 12 Duration i n  Minutes 

Column 13 Widespread Index. The degree of confidence i n  ident i rying the 
event by the individual s t a t ions  i s  combined i n t o  an index 
of cer ta in ty  that  t h e  event is geographically widespread, 
ranging from 1 (possible - single  s t a t ion )  t o  5 (def in i te  - 
many s t a t ions ) .  

Column 14 Number of Observations: The column gives the  number of 
observatories reporting the event. 

SOLAR M I 0  EMISSIONS AT 10 cm (Columns 15  through 19) 

Column 15 m: Two d i f f e ren t  c lass i f ica t ions  a re  used: (1) numerical, 
on a scale  from 1 t o  9, used i n  reference 52 and defined i n  
"Descriptions Test and Index fo r  CWL-F, Part B. Solar- 
Geophysical Data", Issued November 1962. 
symbols used i n  reference 56. These a re  defined i n  the 
introduction of Table IV and i l l u s t r a t e d  on page 3.D-lo. 

(2) Alphabetical 

Column 16 Beginnina Time IIT 

Column 17 Duration i n  Minutes 

Column 18 Time of Maximum Flux, UT 

Column 19 Peak Flux. If the value given i n  t h i s  column i s  underlined, 
the ac tua l  peak flux i s  greater  than the recorded values. 

PLAGE DATA: (Columns 20 through 28) 

The data i n  t h i s  sect ion of Table V I 1 1  are taken from the McMath-Hulbert 
Plage Catalogues. The en t r i e s  i n  t h i s  t ab l e  are l imited to :  plage regions 
t h a t  were the source of 30 o r  more f l a r e s  during disk passage, indicat ion 
i n  Column 20 wi th  an a s t e r i sk ,  and/or plage regions associated with flares 
tabulated i n  Columns 3 through 8. The column headings, i n  general, s e l f -  
e.xplanatory , follow : 

Coiumn 26 i v ~ & ~ ~ h - ~ ~ ~ ~ ~ ~  ,Slag Ni~mbpr 

Column 21 Greenwich day of Central Meridia n Passwe. 

Column 22 Mean Longitude 

Column 23 Mean Latitude 

Column 24 Average In tens i ty  - The in t ens i ty  of Calcium plages are 
estimated on a scale from 1 ( f a i n t )  t o  5 (very br ight) .  The 
values given i n  t h i s  column axe the average in t ens i ty  during 
dark passage. 
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Column 25 

column 26 

Column 27 

column 28 

M a x i m u m  Area - I n  units of millionth of the area of the  
solar  hemisphere. 

Number of F la res -  This i s  th? t o t a l  of a l l  f l a r e s  associated 
with the  plage during disk passage. 

Age i n  Rotations - The number 1 indicates  t h a t  the  plage i s  
new. 

Ident i f ica t ion  - This i s  t h e  number of t h e  plage region 
during the  previous rotat ion.  
i n  t h i s  column, those plages o r  p a r t s  are  then combined t o  
form the  tabulated plage. 

If two o r  more numbers a re  given 

SUNSPOT DATA (Columns 29 through 34) 

T h i s  portion of the  catalogue i s  l imited t o  the sunspots i n  the  plage 
region given i n  column 20. 

Column 29 M t .  Wilson Magnetic Classif icat ion from reference 60. 

Column 30 Greenwich day of Central Meridian Passage. 

Column 31 Mean Latitude d u r i w  disk passage. 

Column 32 Mean Magnetic f i e l d  strength H, i n  un i t s  of 100 gauss from 
reference 60. 

Column 33 When seen: The first number gives the data the  sunspot was 
f i r s t  seen, the  second number i s  the last  date on which 
the spot was seen. 

Column 34 M t .  Wilson Sunspot numbers, of a l l  spots located i n  t h e  
plage of Column 20. 

DYNAMIC SPECTRUM DATA (Columns 35 through 38) 

Column 35 T y p  e I bursts .  The followink infarmation is  given: amount 
of a c t i v i t y  indicated by the  Symbols I,, b,  G,  g, o r  s; duration 
of  the  burst  - beginning t i m e ,  end time; and the  in tens i ty  
on a scale  from 1 (weak) t o  3 (s t rong) .  
are  defined as follows: 

A t  100 Mc/s i n t e n s i t y  1 corresponds t o  5 t o  40 x 
Wm-2 (c / s ) - l ,  2 = 40 - 200 x 10-22 Wm-2 ( c / s ) - l  and 3 
x 10-22 Wm-2 (c / s ) - l  

The a c t i v i t y  symbols 

200 

Is - A noise storm 
C 

b - Single burs t s  
g 
G 
s 

- A noise storm with a slowly varying enhancement over a 

- Small group ( < 10) of burs t s  
- Large group ( 2  10) of b u r s t s  - Storm intermit tent  but apparently connected a c t i v i t y .  

broad spectrum 
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Column 36 Type I11 bursts, activity, duration and intensity. 

Column 37 Type I1 (slow d r i f t )  bursts, duration, and intensity. 

Column 38 Type IV (broad band continuum) duration and intensity. 

200 Mc/s DATA (Columns 39 through 43) 

Column 39 Ty-p e alphabetical symbols 

Column 40 Beainning time UI' 

Column 41 Duration in minutes 

Column 42 Time of meximum flux 

column 43 Peak flux 

OTHER RADIO DATA (Columns 44 through 49) 

Column 4.4 Frequency Mc/s 

Column 45 Type 

Column 46 Beginrung time Ul' 

Column 47 Duration in minutes 

Column 48 Time of peak flux 

Column 49 Peak flux 

POLAR-CAP ABSORPTION DATA ( C o l ~ s  50 through 55) 

Column 50 Greenwich dax 

Column 51 Onset time 

Column 52 Time to rise to peak 

Column 53 Duration in hours 

Column 54 Intensity 

Colunn 55 Observer 

B - Bailey 
H - Hakura and Goh 

K - Kiruna 
L - Leinbach 
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- GEOMAGNETIC STORMS (Columns 56 through 62) 

Column 56 Greenwich d q  

Column 57 Beginning of the  storm 

Column 58 Duration of the storm (h) indicates  hours, (d )  indicates  days. 

Column 52 

g = gradual 

sc  = sudden commencement 

Column 60 In tens i ty  

m = moderate 

m s  = moderately severe 

s = severe 

Column 61 Number of s ta t ions  reporting t h e  storm 

Column 62 Maximum KO during the storm 

Note: Remarks and comments about many of the events l i s t e d  i n  
t h i s  catalogue a r e  given on pages 3.VIII-vii through 
3 . V I I I - x x v i i .  The notes were prepared by Miss. Hedeman. 

- 
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TABLE V I I I .  NOTES AND COMMENTS ABCU'l! 
SOME SOLAR-TERRESTRIAL EVENTS 

Th i s  section contains selected information and per t inent  data con- 

The numbers re fer  t o  the number of the  event i n  
cerning some of the  events l i s t e d  i n  the Chronological Catalogue of 
Solar Events f o r  1958. 
the  catalogue. 
i n  t h i s  section. 

Not every event w i l l  necessarily be accanpanied by remaxks 

No. 3 

No. 4 

No. 5 

No. 6 

No. 7 

No. 8 

No. 10 

No. 11 

No. 12 

This very long-enduring storm was reported by only one 
statim--Apia. 
reached on January 14 and 18. 
the period of storminess on January 17. 

The maximum 3-hr. K value of 5 w a s  
Most other s t a t i o n s  start 

No known flare or  SWF was reported with the Type I1 burs t  
on January 15 at 0335 UT; therefore,  no plage o r  spot 
data a r e  available. 

This evidently minor magnetic disturbance w a s  reported 
as a storm by only one station--Hermanus. 

The plage and spot data for  t h i s  event are the same as 
t h a t  given f o r  Event No. 1. This major o p t i c a l  flare 
with i t s  large 10 cm. burst  w a s  not accanpanied by any 
d i s t i n c t i v e  event a t  meter wavelengths (200 Mc) o r  a t  any 
other s ingle  radio frequencies. I n  the dynamic spectrum 
there w a s  a l s o  a lack of events such as Type 11 or Type N 
bursts. Indeed, the  f l a r e  w a s  marked only by a decrease 
i n  continuum emission and noise at  low frequencies. 

This  major SWF was not accompanied by a major op t ica l  event, 
nor were there  any d is t inc t ive  events reported at  any 
s i n s l e  radio frequencies. The re la ted  Bp spot No. 12947 
is one of the la rges t  spots of t h e  year,  w i t h  an area of 
1000 mill ionths  of the hemisphere ( M t .  Wilson data) .  

No h m T i  oi- 19 CE. event XES reported with t h e  me I1 
burst  on January 16 a t  2313 UT. 
t i n c t i v e  event a t  meter wavelengths. 

There was a l s o  no d is -  

No hown SWF o r  10 cm. event was reported with the Type 11 
burst  on January 18 a t  2257 UT. 

This gradual magnetic s t o m  w a s  c a l l  .d "sudden commencement" 
by three of t h e  nine s ta t ions  reporting the storm. 

No dynamic spectrum observations were being made a t  the 
time of the  major f l a r e  and major SWF. 
events were not !Treat, and the 10 cm. event consisted 

The s ingle  radio 
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03ly of a period of i r r e p l a r  ac t iv i ty .  The Flare occurred 
in  a r e l a t ive ly  old (calcium) plage, which was marked, however, 
by a brightening and a resurgence of a c t i v i t y  on the disk,  
i n  the  w e s t .  

No, 14 Three of the seven s ta t ions  report in5 t h i s  storm designated 
it as a "sudden camnencement" storm. 

No. 15 No dynamic spectrum observations were being made a t  the time 
of the major SWF on February 9 a t  1332 UT. T h i s  event,  as 
w e l l  as events No. 16, 18, and 19, took place i n  a very re- 
markable and unusual calcium plage of great  extent and in-  
t ens i ty .  Events No. 17 and 20 a r e  a l s o  ind i rec t ly  a t t r i bu -  
table t o  a c t i v i t y  i n  t h i s  region. 

The plage and spot data for  t h i s  event a r e  the same as t h a t  
given f o r  Event No. 15. The Type I V  burst reported by Fort  
Davis a t  2 l l 6  UT was not accompanied by a Type I1 burs t  
within t h e i r  observable frequency range of 5OO- lOO Mc. 
A l a rge  major + burst  is reported a t  low and intermediate 
s ing le  radio frequencies. The two s t a t ions  reporting the 
op t i ca l  f l a r e  ra ted  the  event as importance 2+; however, the  
area measured at maximum i n t ens i ty  would make this a f la re  
of importance 3. 

The plage and spot data fo r  t h i s  event a r e  the same as t h a t  
given f o r  Event No. 15. No dynamic spectrum observations 
were being made a t  the time of the start of the  major SWF. 
The s ingle  frequency repor t s  ind ica te  a major burst  a t  
meter wavelengths f o l l m e d  by a long-enduring r i s e  and f a l l  
i n  flux. 

No. 16 

No. 18 

No. 19 The plage and spot data fo r  t h i s  event a r e  the same as t h a t  
f o r  Event No. 15. 

No. 20 This  great  magnetic storm i s  preceded by a small i n i t i a l  
impulse on February 10 a t  1040 UT. 

No. 23 No known event a t  meter wavelengths is reported w i t h  the 
Type I1 burst on February 26 a t  0602 UT. 

This  evidently minor magnetic disturbance was reported as 
a storm by only one station--Hermanus. 

No. 24 

No. 25 No hown f l a r e  i s  reported w i t h  the  major SWF; therefore ,  
no plage or  spot d a t a m e  avai lable .  No dynamic spectrum 
observations exist a t  the  time of the SWF. No d i s t inc t ive  
s ingle  frequency radio events a r e  reported at meter wave- 
lengths or  a t  any of' t h e  low frequencies. 
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No. 26 T n i s  major f l a r e  occurred i n  a new region in  which both 
spot and plage formed on the  v i s i b l e  solar  disk.  No 
dynamic spectrum observations e x i s t  at t h e  time of the  
f l a r e .  

No. 2'7 No known f l a r e  or SWF are reported with the Type IV burs t  
on March 1 a t  2041 UT; therefore,  no plage or  spot da ta  a re  
available.  
at meter, decimeter, or centimeter wavelengths--are 
reported at the  time of  the  Type N burst .  

No hown f l a r e  or SWF is  reported w i t h  the Type I1 burs t  
on March 2 a t  OOOg UT; therefore ,  no plage o r  spot data 

are available.  
cies--at meter, decimeter or centimeter wavelengths-- 
are reported a t  t h e  time of t h i s  Type I1 burst .  

No events at  any other s ingle  radio frequencies-- 

No. 28 

No events at any other s ing le  radio frequen- 

No. 29 No hown flare is reported a t  the  time of the  large 10 cm, 
microwave burst  on March 2 a t  1134 UT; therefore,  no plage 
or spot data are  available.  No dynamic spectrum observa- 
t ions  e x i s t  at the time of the burst .  

No. 31 This very major event occurred in  a plage which is  the  
re turn  of the  extensive and ac t ive  region of February, 
described in  the remarks for  Event No. 15. The ap 
spot ( M t .  Wilson No. 13064) is a re turn  of the up spot 
No. 13000 in iiegion 4400. No dynamic spectrum observations 
e x i s t  f o r  the  start of the evem at lo05 UT, and we therefore 
have no knowledge of any Type I1 burst .  A very great burst  
is indicated at  m e t e r  wavelengths and throughout the e n t i r e  
range of the  s ingle  frequency reports.  

No. 32 This f l a r e  i s  a questionable f l a r e  of importance 3, i n  
view of the f a c t  that  no SWF, no 10 cm. event, no dynamic 
spectrum events and  no events a t  200 Mc were reported at 
the time of the f l a r e ,  which occurred in  the region de- 
scribed above. The plage and spot data are the same as 
t h a t  given for Event No. 31. 

No. 33 Four of the s ta t ions reporting t h i s  storm include it as 
a par t  of the  storm describe& m d e r  Event Ne. 30; 

No. 34 T h i s  very weak event i s  evidently only a minor d is tur -  
bance and i s  reported as a storm by only one s ta t ion--  
College (Alaska). 

No. 35 No dynamic spectrum events, and no event a t  meter wave- 
lengths,  were reported w i t h  the major SWF on March 9 
at 1542 UT. 
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NO. 36 

NO. 37 

No. 38 

No. 40 

No. 42 

No. 43 

No. 45 

The Type I1 burst  and major SWF on Karch 11 at  0032 UT 
occurred i n  a large and ac t ive  plage i n  i t s  t h i r d  rota-  
t ion .  
No. 13023 i n  Region 4.410 which was a return of a Bp spot 
No. 12947 i n  Region 4370. 
i s  reported with the Type I1 burs t ,  which was observed on 
a frequency of: 125-40 Mc. 

The ap spot No. 13076 is  a re turn  of the ap spot 

No event a t  meter wavelengths 

Two of the  nine s ta t ions  reporting t h i s  storm c a l l  it an 
sc storm. 

No known flare is  reported-st the  time of the major SWF 
on March 11. at 1510 UT; therefore,  no plage or  spot data 
are available.  The r e l a t i v e l y  modest 10 cm burst  acccanpany- 
ing the SWF is superposed on a very long-enduring-gradual 
rise and f a l l  of flux. . The dynamic spectrum response con- 
sists only of a b r i e f  in te rva l  of weak noise storm-type 
bursts, and no d is t inc t ive  events are reported a t  meter 
wavelengths o r  at any of the intermediate s ingle  f re-  
quencies. 

The plage and spot data for  t h i s  event a re  the s a m  as  t h a t  
given f o r  Event No. 36. No d i s t i n c t i v e  event a t  meter 
wavelengths is reported with the Type I1 burst  on March 12 
at 0043 UT and i t s  acccanpanying major SWF. 

This storm is included as a par t  of the storm reported in  
Event No. 37, by seven of t h e  s t a t i o n s  reporting the l a t t e r .  

The plage and spot data for  t h i s  event a r e  the same a s  
t h a t  given for  Event No. 31. The 10 cm. event accmpanying 
the  major SWF is  one of those r a r e  bursts preceded by a 
llpreCVrsor.l' The only event reported in  the dynamic spec- 
t r u m  (by  Fort Davis) is  an unclassif ied bu r s t  of in tens i ty  
3 from 1458-1509 UT, in the  frequency range 580-100 Mc. 
This i s  coincident w i t h  the  ra ther  la rge  19 cm. burs t  
reported a t  the same time, and a l s o  a major off-scale  burst  
reported a t  meter wavelengths. 

This gradual storm w a s  cal led an "SC" storm by two of the 
f i v e  s ta t ions  reporting the storm. Two s t a t i o n s  continue 
t h e  storm f o r  f i v e  days and therefore  run it through the 
period of the storm l i s t e d  as a separate event under No. 44. 

This great  f l a r e  is one of those r a r e  events observed in  
" w k i t e  l i g h t . "  
extensive region, that  contained several  l a r g e  and cmplex 
spots.  
of a plage which formed and developed on the  d i s k  i n  the 
west on March 3, in  the previous r o t a t i o n .  Thepy spot 

The f l a r e  occurred in  a very br ight  and 

T h i s  unusually ac t ive  region (plage 4476) is a return 
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No. 13103 i s  one of the la rges t  spots of t h e  year--area 
equal t o  1600 mill ionths of the hemisphere ( M t .  Wilson 
data)--and i s  a return of the Bf spot No. 13069 which 
developed i n  region 4U2a when the plage formed on 
March 3. The flare was accompanied by an extensive system 
of loops, and by a very great 10 cm. burst  with a very long- 
enduring post-burst increase. Although no dynamic spectrum 
observations e x i s t  a t  the time of the f l a r e ,  Type IV 
radiat ion has been deduced (by Hakura) frm t h e  very great  
response a t  s ingle  frequencies. 

The duration of t h i s  PCA event (Bailey) is  based on extra- 
polation i n t o  event No. 50. 

No. 46 

No. 47 This minor disturbance is  reported as a storm by only two 
stations--Sitka (Alaska) and Hermanus. One s t a t i o n  c a l l s  
the  storm "SC;" the other c a l l s  it a gradual storm. 

The place and spot data f o r  t h i s  event axe the  same as t h a t  
given f o r  Event No. 45. 

This event does not rulf i l l  any of the  c r i t e r i a  f o r  inclu- 
sion i n  t h i s  catalogue as a "major" so la r  event. 
given here,  however, as a possible predecessor of the 
next PCA event (No. 50). The plage and spot data  are t h e  
same as t h a t  Siven for event No. 45. 
the  dynamic spectrum, or  a t  meter wavelengths, were being 
made a t  the time of the event. 

No. 48 

No. 49 
It i s  

No observations of 

No. 50 It is d i f f i c u l t  t o  f:nd any so lar  event immediately pre- 
ceding t h i s  very larqe PCA event w i t h i n  several  hours, 
except f o r  the event described i n  No. 49. 

No. 51 Note the closeness of the s t a r t i n g  time of t h i s  storm 
(1540 UT) t o  tha t  of the PCA (1530 UT). 
s t a t i o n s  reporting t h i s  s torm,star t  it e a r l i e r ,  a t  07--UT. 

Two of the 

No. 52 No known flare o r  SWF a r e  reported a t  t h e  time of the 
Type I1 burst  on March 25 a t  2320 UT; therefore ,  no plage 
or  spot data  a re  available. No 10 cm. observations were 
being made a t  t h i s  time. 

No. 53 No known SWF o r  10 cm. event a re  reported at  the time of 
t h e  Type I1 burs t  on March 26 a t  0035 UT. 

The plage and spot data f o r  t h i s  event a r e  the same as 
tha t  given f o r  event No. 45. 
meter wavelengths is reported with t h e  major SWF on 
March 27 a t  1535 UT, and only a minor burs t  i n  the dynamic 
spectrum is reported. 

No. 54 
No d i s t i n c t i v e  event a t  
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N,. $5 This major SWF and l a r y  10 cn. b u r s t  are due t o  a c t i v i t y  
i n  a la rqe  and br ight  plage :n i t s  second ro ta t ion .  Tne 
Bp spot No. 13109 is one of the la rges t  spots of the  
year-area equal t o  1100 mil l ionths  of the  hemisphere 
( M t .  Wilson data) .  
at the  time of  the  event,  and no d i s t inc t ive  event i s  re -  
ported a t  meter wavelengths. 

No dynamic spectrum observations exist  

No. 56 The plage and spot data  f o r  t h i s  event are the same as 
t h a t  given fo r  event No. 45. 
preceded by a ''precursor" and followed by a long-post- 
burs t  increase.  Although observations were i n  pro;yess, 
no dynamic spectrum events were reported at the  time of 
t h e  major SWF and la rge  10 cm. burs t .  
lengths ,  no d i s t inc t ive  events are reported with the  
start of t he  op t i ca l  event on March 28 a t  1703 UT, 
but  a per iod of noise i s  reported as s t a r t i n g  about 30 
minutes later. 
rad io  frequencies. 

The large 10 cm. burs t  is 

A t  meter wave- 

No events are reported a t  any other  s ing le  

No. 57 The plage and spot data  f o r  t h i s  event a re  the  same as t h a t  
given f o r  event No. 53. Note t h a t  t he  10 cm.  burs t  accom- 
panying the  Type I1 burs t  on March 28 a t  1837 UT i s  super- 
posed on the  long post-burst increase which i s  a par t  of 
event No. 56. 

No. 58 The plaqe and spot data f o r  t h i s  event are  the same as 
t h a t  qiven f o r  event No. 55. Note t h a t  the  larqe 10 cm. 
b u r s t  i s  followed by a lonq-enduring r i s e  and f a l l  of 
f lux.  There is  very l i t t l e  response t o  t h i s  event a t  the  
l o w  frequencies,  other  than a noise storm i n  the d,ynamic 
spectrum. No d i s t inc t ive  events are reported a t  meter 
wavelenqths or  at any of t h e  other  s inq le  radio frequencies. 

No. 59 This major SWF and la rye  19 cm. burs t  were produced by a 
f l a r e  i n  a reeion a t  hiyh l a t i t u d e ,  and very close t o  
t h e  limb. The l a r y e ,  b r i zh t  and ac t ive  plage (reyion 44%) 
i s  i n  i t s  second ro t a t ion ,  and contains a f i  spot No. 13118 
which i s  probably a return of the fip 
ReZion 4444. 

spot No. 13367 in  

No. 60 The Type I1 event reported by F t .  Davis on March 29 a t  
1452 UT covers the frequency range 280-100 Mc in  the  dynamic 
s p e c t m . .  No d i s t inc t ive  event i s  reported a t  meter 
wavtlen",hs a t  :he time of the  Type I1 burs t ,  but  the 
other reported s ingle  radio events cover a wide ranye of 
frequencies. 

N 3 .  61 The Dlaqe and spot data  fo r  t h i s  event a r e  t h e  same as 
that, r;iven f o r  event No. 53. The pa jor  WF and Type II 
burst  on March 20 a t  1630 UT were acconpanied b /  only a 
KinorHa brichteniny a t  the l i r b .  Note the onset of a 
noise storm i n  ;he dynanic spectrum followin7 +hr  T y D e  I1 
burst and while the major SWF i s  s t i l l  i n  p ro f rc s s .  
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No. 62 

No. 63 

No. 65 

No. 66 
& 67 

No. 69 

No. 71 

No. 72 

The plage and spot data  for  t h i s  event are the same as 
t h a t  given fo r  event No. $5. 
a t  1821 UT is accompanied by a very large 10 cm. burst  
which is  followed by a long post-burst increase. In the 
dynamic spectrum, there is only a minor Type I11 burs t ,  
and a t  the s ing le  Kqequencies the only event reported i s  
a period of noise a t  169 Mc, s t a r t i n g  about 30 minutes 
a f t e r  the  start of the  SWF. 

The major SWF on March 29 

The plage and spot data f o r  t h i s  event a r e  the  same as tha t  
given f o r  event No. 59. 

The plage and spot data f o r  t h i s  event a r e  the same as 
t h a t  given f o r  event No. 45. 
a t  0955 UT is accmpanied by a long-enduring burs t  a t  10 
an., characterized as a "gradual rise and f a l l  with irregu- 
lar ac t iv i ty . "  No dynamic spectrum observations ex i s t  
a t  the time of the major SWF. 
are s t a r t ed  by an earlier f l a r e  i n  another region, and 
r e f l e c t  the  combined ef fec t  of t he  two f l a re s .  
Mc event represents a noise storm with a r i s e  and f a l l  of 
f lux.  

The major SWF on March 30 

The s ingle  frequency events 

The 169 

The plage and spot data f o r  these events are the same as 
tha t  given f o r  event No. 45. 

The region responsible f o r  the  Type I1 burst  i s  an old 
plage which i s  s t i l l  f a i r l y  la rge ,  b r ight ,  and ac t ive .  
It contains an up spot No. 13117 which i s  a return of 
the up spot No. 13064 i n  region 4445, which i s  i n  turn 
a return of the ap spot No. 13000 in  region 4400. 
l a t t e r  plage is  the  remarkably ac t ive  region of February, 
described i n  event No. 15. 

T h i s  

T h i s  minor disturbance, reported by only two s t a t ions ,  is 
characterized as an SC storm by one of them. 

The plage and spot data f o r  t h i s  event are the same as 
t h a t  given f o r  event No. 69. 
the Type I V  event on April  4 a t  1936 UT and i t s  s imi la r i ty  
t o  the  microwave burst reported at  10 cm., and t o  the s ingle  
frequency events. A t  167 i k ,  a iiiajor b"st is reported,  
followed by a noise storm. The ra ther  minor Sradual SWF 
i s  not l i s ted  i n  the F-series Bul le t in ,  but was reported 
by one s t a t ion  in  the preliminary l i s t  of SWF's cmpi led  
by NBS (ca l led  the"check1ist"). 

Note the short  duration of 

This  major flare and large 10 cm. burs t  occurred i n  a 
very la rge ,  b r ight  and ac t ive  region i n  i t s  second rota-  
t ion .  It contains an up spot No. 13129, which is  a 
re turn  of t he  gp spot No. 13078 of region, 4453. No 
dynamic spectrum observations ex i s t  a t  the time of the 
f l a r e  on April  4 at 1010 UT, and no d i s t inc t ive  event 
i s  reported at meter wavelengths. 
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No. 74 

NO. 75 

No. 76 

No. 77 

No. 80 
& 81 

No. 82 

No. 83 

No. 84 

The plage and spot data f o r  t h i s  event a r e  the  sw.e as 
t h a t  given for  event No. 63. 

"his is a curious and baff l ing PCA event--very d i f f i c u l t  
t o  explain by any solar  events c losely re la ted  t o  it  i n  
time. 

No known f l a r e  is reported with the Type I1 burs t  on 
Apri l  11 at 1340 UT; therefore ,  no plage or  spot data  
a r e  avai lable .  

This storm is evidently only a minor disturbance. Two 
of t he  three  s ta t ions  tha t  reported t h i s  storm continue 
it through the period of the  next storm given in  event 
No. -78. 

This event i s  a pa r t  of t h i s  catalogue only because tne 
plage region contained a very la rge  spot and had 30 f l a r e s  
durinq i t s  t r a n s i t  across the  so la r  disk.  Region 4508 
i s  an unusual plage--very la rge ,  very b r igh t ,  ac t ive ,  with 
a very large spot--but it d id  not have the kind of a c t i v i t y  
tha t  produces the great so la r  op t i ca l  and radio events 
l i s t e d  in  the cataloque. The pp spot No. 13157 was one 
of the la rges t  spots of t h e  year--area equal t o  1400 n?il l ionths 
o f  the hemisphere ( M t .  Wilson data).. 

This is evidently only a minor disturbance. There is  a 
long and involved period of storminess from April  26 t o  
May 2 ,  which i s  cal led a storm by only two s t a t ions .  

The f l a r e  event t o  be ascribed t o  the Type I1 burst  on 
Apri l  30 at  l $ k 3  UT i s  ambiquous. Two f l a r e s  occurred 
simultaneously between 1930 and 2015 UT i n  two di f fe ren t  
reqions on the sun. Information concernin[; both of these 
f l a r e s  i s  given. The T,ype I1 b u r s t  covers the frequency 
range 135-100 Mc. Only a few minor bursLs are  reported 
a t  meter wavelengths, and these a r e  superpoced on a noise 
storm i n  progress 1821 - 2004 UT. No events a re  r e -  
ported at any of the other sino,le frequencies. 

The plage and spot data  for  t h i s  event a r e  the saxe as tha t  
given fo r  event No. 82a i n  the d,ynamic spectrum, the only 
response t o  t h i s  major f l a r e  is a weak noise storm. No 
d i s t inc t ive  event is reported a t  meter wavelcnqths, and 
only a r e l a t ive ly  minor burst  superposed on 3 weak r i s e  
and f a l l  o f  long duration i s  reported a t  10 cm. 

T h i s  event i s  similar t o  No. 79. It represents  the  d i s k  
passqe of  a very larye and br iqht  plane w i t h  r7.3r.y f l a r e s  
d u r i n q  i t s  transit.  However, the a c t i v i t y  b r a s  not of the 
type necessary t o  produce any  y e a t  solar  op t i ca l  and 
radio events such as those l i s t e d  i n  t h i s  catalomwe. The 
s o t  No. 13133 is  a re turn of the p spot Ns. 13133 i n  reyiol 
4\85. 
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No. 85 

No. 86 

No. 07 

No. 89 

No. 89a 

NO. 90 

NO. 91 

No. 93 

The plaqe and spot. data fo r  ?.his n.ajor event a r e  the  same 
as tha t  given fo r  event No. 82a. No dynamic snec t rm 
observations ex i s t  a t  the time of the f l a r e  an May 5 
a t  0356 UT. 
reported with the  f lare .  

No d is t inc t ive  event a t  meter wavelenqths i s  

The f l a r e  event t o  be ascribed t o  the large 10 cm. burs t  
on May 5 a t  2035 UT i s  ambiguous. Two f l a r e s  occurred 
similtaneously between 2025-2115 UT i n  two d i f fe ren t  
regions on the sun. 
f l a r e s  is given. The plage and spot data  fo r  one of these 
flares are  the same as t h a t  given for  event No. 84; the 
data  fo r  the  other are  similar t o  tha t  given f o r  event No. 
82a. 
very long-enduring gradual rise and f a l l  i n  flux. 
i s  very l i t t l e  response i n  the dynamic spectrum other than 
the  onset of a noise storm. A t  meter wavelengths, no 
d i s t inc t ive  event i s  reported, and events a t  any of the 
other  s ingle  radio frequencies a re  conspicuous by t h e i r  
absence. 

Information concerning both of these 

The large and cmplex 10 cm. burst  is superposed on a 
There 

This long period of storminess i s  reported by one s ta t ion--  
Apia. 
of only a very weak disturbance f o r  the value of the 
three hour Kp's never exceeds 4. 

The in te rva l  f r m  May 8 - 13 is evidently a period 

T h i s  ac t ive  region i s  similar t o  the plage described i n  
Note No. 84. 

This minor magnetic disturbance i s  reported as a storm by 
only one station--Sitka (Alaska). 

No known flare,SWF, or 10 cm. events are reported a t  the 
time of the Type I1 b u r s t  on May 19 at  1826 UT; therefore,  
no plage or spot data a r e  avai lable .  The Type I1 burst  
covered the frequency range 240 - 130 Mc, and several  un- 
c l a s s i f i ed  burs t s  were a l so  reported by F t .  Davis i n  the 
in te rva l  between 1822 - 1857 UT. A major burst  occurred 
a t  200 Mc., but no d is t inc t ive  events a t  any other s ing le  
radio frequencies were reported. 

Two of the  s ta t ions  t h a t  report  t h i s  storm continue it 
through the interval  of the next storm, described i n  No. 92. 

This major magnetic storm w a s  evidently not produced by 
any major so la r  event such as those l i s ted  i n  t h i s  cata- 
logue. 
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No. 94 

No. 95 

No. 96 

No. 98 

No. 99 

No. 100 

No. 101 

No. 102 

No. ld+ 

The Type I V  burs t  on June 4 a t  2148 UT covers t h e  f re-  
quency range 580-100 Mc. 
observed, an unclassif ied burs t  w a s  reported a t  2149 UT. 
The large burs t  t ha t  occurred at 10 cm. is superposed 
on a lengthy r ise  and f a l l  i n  flux. The @,o spot No. 
13261 i n  region 4578 i s  a re turn  of t h e  @p spot No. 13204 
in  region 4529. 

Although no Type I1 burs t  w a s  

The plage and spot data  fo r  t h i s  event are the same as tha t  
given f o r  event No. 94. 
at  0839 UT i s  followed by a long post-burst increase. 
dynamic spectrum observations ex is t  a t  the time of  the  
burs t .  

The large 10 cm. burs t  on June 5 
No 

The plage region involved i n  t h i s  event i s  a re turn  of the 
region described i n  event No. 89. The major ShT on June 5 
at 1620 UT showed no response i n  the  dynamic spectrum 
except f o r  an unc lass i f ied  burs t  from 1621-1629 UT, "Having 
many fea tures  of a Type I1 burst ." 

The plage and spot data  fo r  t h i s  event are the same as 
t h a t  given fo r  event No. 94. The Type I V  burs t  on June 6 
a t  0434 UT was not or ig ina l ly  reported as such by Sydney, 
but has been deduced by Hakura. No 10 cm. event was 
reported a t  the  time of the  Type I V  bu r s t ,  although there  
is a very la rge  b u r s t  a t  9500 Mc. 

The duration and in tens i ty  of t h i s  PCA event on June 6 a t  
1345 UT a re  not known. 

(Ft .  Davis) 

Although most of the s t a t ions  agree tha t  t h i s  major storm 
had a sudden cmencement,  th ree  of t he  14 report ing 
s t a t ions  give the storm a gradual s tar t  on June 6 a t  
1800 UT. 

Two of the four s t a t ions  tha t  report  t h i s  storm c a l l  i t  
a sudden commencement storm; the other two s t a t ions  start  
the  storm gradually. 

This ac t ive  region i s  similar t o  the plage described i n  
note No. 84. The spot No. 13292, located i n  the plage,  
i s  one of the  l a rges t  spots of the  year--area equal t o  
1900 mil l ionths  of the hemisphere (Mt. Wilson da ta ) .  

This ac t ive  region i s  similar to the plage described i n  
note No. 84. 

The Type I1 burst  on June 14 a t  2121 UT occurred over a 
frequency range of l 9 O - l O O  Mc. (F t .  Davis). No d i s t inc t ive  
event a t  meter wavelengths w a s  repcr ted a t  the  t i m e  o f  the  
Type I1 burs t .  
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No. 105 

No. 106 

No. 107 

No. 108 

NO. 109 

No. 110 

No. 112 

NO. 113 

No. 114 

No. 115 

No. 116 

No. 117 

The plage and spot data f o r  t h i s  event a r e  the same as tha t  
given f o r  event No. 104. 
ex i s t  a t  t h e  time of the major f l a r e  on June 19 a t  0940 UT. 

No dynamic spectrum observations 

Five s t a t ions  start t h i s  gradual storm e a r l i e r ,  on June 20 
a t  2100 UT. 
as "SC, 'I instead of gradual. 

Three of the 13 s ta t ions  designate the  storm 

This i n t e rva l  of weakmagnetic distrubance is  reported as 
a storm only by t h e  two Alaskan s ta t ions  (Si tka and College). 

This ac t ive  region is included in  t h i s  catalogue only be- 
cause of t he  presence of a complex By spot i n  the  plage. 

No d i s t inc t ive  events at  meter wavelengths a r e  reported 
with the Type I1 burst  and la rge  10 cm. event on June 26 
a t  approximately 0304 UT. 

The plage and spot data f o r  t h i s  event are the  same as t h a t  
given fo r  event No. 109. No d i s t inc t ive  events are reported 
a t  meter wavelengths a t  the  time of the la rge  10 cm. micro- 
wave burst  on June 27 a t  0306 UT. 

This ac t ive  region i s  similar t o  the plage described in  
event No. 84. 

This ra ther  weak magnetic disturbance was ca l led  a storm 
by only one station--Sitka (Alaska). 

The large 10 cm. microwave burst  on July 3 a t  0045 UT 
evidently has only a very s l igh t  re la ted  e f f ec t  a t  the lower 
frequencies. No d is t inc t ive  event i s  reported a t  meter 
wavelengths, and only a group of Type I11 burs t s  in  the 
dynamic spectrum. The SWF is taken from the unpublished 
CRPL "checklist  . ' I  

T h i s  i n t e rva l  of storminess i s  qui te  r e a l ,  i f  one examines 
t h e  three-hour Kp values. However, it was reported as a 
storm by only one station--Sitka (Alaska). 

The plage and spot data Tor this s-;ezt =re t h e  same as t h a t  
given fo r  event No. 114. The large 10 cm. microwave burs t  
on July 4 a t  0516 UT shows very l i t t l e  e f f ec t  a t  the lower 
frequencies. No d is t inc t ive  events are reported at  meter 
wavelengths, and only a small group of Type I11 bursts i n  
the dynamic spectrum. In  addi t ion,  Sydney repor t s  a se r i e s  
of reversed drift bur s t s  frm 0507-0530 UT. 

An examination of our own WWV record a t  the McMath-Hulbert 
Observatory indicates t h a t  the s t a r t i ng  time of the major 
SWF on Ju ly  4 at 1730 UT could be as ear ly  as 1700 UT. 
No d i s t inc t ive  events a r e  reported a t  meter wavelengths 
a t  the time of t he  SWF. 
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No. 118 

No. 120 

No. 121 

No. 122 

No. 124 

NO. 126 

N ~ .  128 

No. 129 

NO. 131 

It seems evident t ha t  t h i s  great  f l a r e  has a “double 
aspect ,”  as indicated by the  re la ted  events a t  radio 
frequencies and i n  the dynamic spectrum. The very great  
10 cm. burst  on Ju ly  7 at 0026 UT i s  in  two pa r t s ,  as i s  
the Type I1 burs t ,  as well  as the  Type I11 and Type I bursts .  
The s ingle  frequency r e r  Jrts a l so  indic‘ate t h i s  “double 
aspect . ‘ I  

This i s  one of the few very great  magnetic storms fo r  which 
the  three  hour Kp value reaches i t s  m a x i m u m  value of 9. 
During t h i s  storm, the Kp value remained a t  the maximum 
value of 9 f o r  three 3-hour in te rva ls .  

The plage and spot data fo r  t h i s  event a r e  the same as 
t h a t  given f o r  event No. 118. 
a t  2330 UT was observed. over a frequency range of 130-100 Mc. 
and w a s  reported by Sydney as wel l  as Ft . Davis. 
p a i r s  of reverse d r i f t  bursts between 2305-2345 UT were a l so  
observed i n  the dynamic spectrum. The radio response t o  
the op t i ca l  f l a r e  event i s  evidently confined t o  the 
lower frequencies. 
or  a t  meter wavelengths, nor at  any of the other s ingle  
radio frequencies at the time o f  the Type I1 burs t .  
SWF is  taken frm the CRPL checkl is t .  

The Type I1 burs t  on Ju ly  12 

Numerous 

No event i s  reported e i the r  at 10 cm., 

The 

This storm was reported by only two s t a t ions ,  and i s  a 
short  but very r ea l  minor disturbance. 

This ac t ive  region is similar to the plage described i n  
note No. 84. The plage i s  a new one, and both plage and 
spot appear on the disk on the same day. 

No known f l a r e  is  reported a t  the time of the Type I1 
burs t  on July 20 a t  0251 UT; therefore ,  no plage and spot 
data  a re  avai lable .  

This weak in t e rva l  of magnetic disturbance w a s  ca l led  a 
storm by only one s ta t ion--Si tka (Alaska) .  

Note tha t  the  large 10 cm. microwave burs t  on Ju ly  25 a t  
0041 UT occurs near the time of f l a r e  maximum. Any 
re l a t ed  e f f ec t  i n  the  dynamic spectrum evidently cons is t s  
only of a noise storm w i t h  f lux  enhancement. The 13 spot 

.No. 13397 i n  plage region No. 4665 i s  a re turn  of t h e  
spot No. 13351 in  region 4631. 

This very major so la r  event occurred i n  a very extensive 
and bright plage tha t  was the most ac t ive  region of the year. 
Plage No. 4653 i s  a return of the ac t ive  plage No. 4622, 
tha t  produced event No. 112 i n  t h i s  catalogue. Note the 
nw.erous events fo r  which t h i s  remarkable plage 4659 i s  
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responsible--No. 131, 132, 133, 134, 135 and 136. The 
spot No. 13384 is a return of the j3p spot No. 13333 
in region 4622. 
l a rges t  spots of the year--area equal t o  1400 mill ionths  
of the hemlsphere ( M t .  Wilson data)  , 1795 mil l ionths  i n  
the  Greenwich data. 

The ap spot No. 13388 is one of t h e  

! 

No. 133 

No. 134 

No. 135 

No. 136 

No. 137 

No. 138 

No. 139 

The plage and spot data fo r  t h i s  event a r e  the  same as 
t h a t  given f o r  event No. 131. No dynamic spectrum ob- 
servations a r e  available at the time of the la rge  10 cm. 
burst on Ju ly  29 a t  0505 UT. A t  meter wavelengths the  
radio event cons is t s  of a major burs t  followed by a r i s e  
and f a l l  i n  flux. No known SWF i s  reported at  the  time 
of the event. 

The plage and spot data fo r  t h i s  event a r e  the same as tha t  
given f o r  event No. 131. The major SWF on Ju ly  30 a t  1525 
UT is  accompanied by a large 10 cm. burst t ha t  i s  followed 
by a long post-burst increase. No d i s t inc t ive  event i s  
reported a t  meter wavelengths. 

The plage and spot data f o r  t h i s  event are the  same as 
t h a t  given f o r  event No. 131. No dynamic spectrum ob- 
servations a r e  available a t  the time of t he  major SWF on 
Ju ly  31 a t  l l l 5  UT. 

The plage and spot data f o r  t h i s  event are the same as 
that given f o r  event No. 131. 
a t  1840 UT i s  accompanied by a great  10 cm. event and 
a Type I1 burs t ,  but the r e l a t ed  Ha opt ica l  event consis ts  
only of a minor f l a r e  a t  the l h b ,  followed by surge 
ac t iv i ty .  Note tha t  the great  10 cm. burs t  i s  superposed 
on a very long-enduring r i s e  and f a l l  i n  flux. 

The major SWF on August 2 

This major flare on A u g u s t  4 a t  0409 UT. occurs i n  a very 
large and very bright plage, No. 4667, i n  i t s  second 
rotat ion.  It is a return of the ac t ive  plage No. 4630, 
t ha t  w a s  responsible fo r  events No. 144 and 116 in t h i s  
c a t e l o p e .  
"possible" Type I1 by Sydney. KO riistlrictive events a t  
meter wavelengths are  reported a t  the  time of the f l a r e .  

The Type I1 burs t  a t  0439 UT i s  ca l led  a 

No known SWF is reported in  connection w i t h  the  Type I1 
burs t  on August 4 a t  2120 UT, which occurred over a 
frequency range of l9O-lOO Mc. F t .  Davis a l so  reports  
an inverted U burst a t  2112 UT. 

This major f lare and SWF on August 7 a t  1457 UT occurs 
i n  a very la rge ,  very br ight  and ac t ive  plage i n  i t s  
second ro ta t ion .  The complex By spot No. 13434 i s  one 
of the la rges t  spots of the year--area equal t o  1100 
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mill ionths  of the  hemisphere (Mt. Wilson da ta) .  
10 cm. event consis ts  of several  burs t s  superposed on a 
long-enduring r i s e  and f a l l  i n  flux. There i s  very l i t t l e  
e f f ec t  a t  the low frequencies--a s ingle  Type I11 burst 
and the onset of a noise storm is reported i n  the dynamic 
spectrum, and no d i s t inc t ive  events a r e  reported a t  
meter wavelengths. 

The plage and spot data f o r  t h i s  event a r e  the same as 
tha t  given f o r  event No. 139. 

The plage and spot data  for  t h i s  great  so la r  event on 
A u g u s t  16 a t  0433 UT a re  the s m e  as tha t  given f o r  event 
No. 139. 
at the  t i m e  of the great  flare, but a Type I V  radio emission 
has been deduced by Hakura on the  strength of the very 
great  10 cm. burst  and the great  bursts indicated by 
the repor t s  at  s ingle  radio frequencies. 

The 

No. 140 

No. 141 

No dynamic spectrum observations a r e  avai lable  

No. 143 Unt i l  the commencement of t h i s  storm, a long period of 
geomagnetically undisturbed conditions had prevailed since 
JU~Y 31. 

No. 144 This remarkable plage No. 4708 is  evidently responsible 
f o r  10 of the major events l i s t e d  i n  t h i s  catalogue-- 
Nos. 144, 145, 146, 147, 148, 149, 150, 151, 152, and 153. 

No. 145 The plage and spot data  fo r  t h i s  event a r e  the same as 
tha t  given f o r  event No. 144. 

The in tens i ty  of t h i s  PCA event has been measured by 
Leinbach, from h i s  30 Mc r ione ter  record. 

No. 146 

No. 147 This  magnetic disturbance is a very short- l ived storm. 

N o .  148 The plage and spot data f o r  t h i s  event are the same as 
tha t  given fo r  event No. 14.4. 
a t  1428 UT i s  accompanied by a great  10 cm. burst t h a t  i s  
superposed on a very long-enduring rise and f a l l  i n  f lux  
which lasts fo r  more than s i x  hours. In the dynamic spec- 
trum, the start of the Type I V  burs t  i s  inferred from the 
60 Mc s ingle  frequency record, s ince the F t .  Davis dynamic 
spectrum observations did not begin u n t i l  1540 UT when 
the event was already well  in  progress.  The s ingle  f r e -  
quency radio events indicate t h a t  very probably a Type I1 
b u r s t  a l so  occurred. 

The major f l a r e  on August 22 

No. 151 The plage and spot data  f o r  the event a r e  the same as 
t h a t  given f o r  event No. 144. The grea t  so l a r  f l a r e  on 
August 26 a t  0005 UT i s  accompanied by other major events. 
The Type IV burst  reported by Sydney a t  0030 UT is a l s o  
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reported by Ft.  Davis, over a frequency range of 580-100 Mc. 
The large bu r s t  reported a t  10 cm. w a s  observed by Nagoya 
a t  3'750 Mc. 

No. 153 The type of storm described here is ambiguous--six of the 
twelve s ta t ions  c a l l  t h i s  a gradual storm, and the  other 
six s t a t i o n s  c a l l  it an SC storm. 

No. 154 The flare event associa.ted w i t h  the large SWF on 
August 28 a t  1023 UT, and the large 10 cm. burs t ,  is 
ambiguous. 
lO25-12lO UT, i n  three different  regions on t h e  sun. 
Information concerning a l l  three of these flares is given. 
Flares  a and c occurred i n  plages 4712 and 4710, which 
together represent t h e  return of the  very ac t ive  plage 
4659, described in t h e  notes f o r  event No. 131. Flare b 
occurred i n  a plage which is the return of the  ac t ive  
region of event No. 138. All  three of these plages con- 
t a i n  spots t h a t  are  older than one so lar  r o t a t i m .  
spot No. 13470 in  region 4712 is  a return of the pp spot 
No. 13389 i n  region 4659. The up spot No. 13480 i n  region 
4722 is a re turn  of the & spot No. 13406 i n  region 4670. 
The ap spot No. l3u2 in  region 4710 i s  a return of the B y  
spot NO. 13388 i n  region 4659. 
servations e x i s t  a t  the time of the  SWF a t  1023 UT.,  but 
a major + burst is reported at meter wavelengths, and large 
burs t s  occur at other s ingle  radio frequencies. 

Three f l a r e s  occurred simultaneously between 

The 

No dynamic spectrum ob- 

No. 155 No known 10 cm. observations ex is t  a t  the time of the 
The Type I1 Type I1 burst  on September 2 at  2108 UT. 

burs t  covered the frequency range of 300-lOO Mc. 

Four of the  17 s ta t ions  t h a t  report  t h i s  storm indicate  
that  there evidently was a second start on September 4 
at 1400 UT. 

The large SWF on September 7 a t  1658 UT is associated w i t h  
a f l a r e  i n  a region which is  the return of the ac t ive  region 
described in  the notes for  event No. 139. The @p spot 
XV. 13508 is a return of the large b y  spot No. 13434 i n  
region 4686. It i s  a curious circiiiiiatance t.hat no dynamic 
spectrum events, no events a t  meter wavelengths, and no 
events a t  any other s ingle  radio frequencies, are reported 
a t  t h e  time of the SWF. 
a modest 10 cm. burst superposed on a rise and f a l l  in  
flux. 

No. 156 

The 3-hour Kp's show two maxima. 

No. 157 

The only known related event is 

No. 158 T h i s  complex spot and b r i g h t  plage do not produce the kind 
of a c t i v i t y  necessary t o  generate any major opt ical  and/or 
radio events such as those l i s t e d  i n  t h i s  catalogue. 
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No. 150 The plage and spot data for  t h i s  event are the  same as 
tha t  given fo r  event No. 155. No dynamic spectrum obser- 
vations are avai lable  a t  t h e  time of the  large 10 cm. 
burs t  on September 14 a t  0830 UT, with i t s  large SWF. 
However, a major + burs t  i s  reported a t  meter wavelengths, 
ani la rge  bu r s t s  occur throughout the  e n t i r e  range of the 
s ing le  frequency radio events. 

No. 160 Three of t he  10 s t a t ions  tha t  report  t h i s  storm start 
the storm earlier a t  0000 UT., and four s t a t ions  c a l l  it 
an SC storm, ra ther  than gradual. 

This complex spot and br ight  plage are similar t o  those 
described i n  note No. 158. 
re turn  of the  B y  spot No! 13434 in  region 4908, and de- 
scr ibed in  note No. 144. 

No. 161 
The B y  spot No. 13535 i s  a 

No. 162 No known SWF i s  reported at  the time of t h i s  major flare 
September 18 at  0728 UT. However, Nera reports  a sudden 
enhancement of atmospherics of  importance 2 a t  0826 UT, 
duration 58&. No dynamic spectrum observations are 
avai lable  a t  the  time of the flare. 
repor t s  indicate  t h a t  only r e l a t ive ly  minor burs t s  occurred 
throughout the  range of the rad io  spectrum. 

See the  notes accompanying events No. 84 and No. 158. 

This event, while not f i t t i n g  the  c r i t e r i o n  of a "major" 
event, seems t o  be the most su i t ab le  antecedent t o  the  
PCA event t h a t  follows, and it  therefore  i s  included i n  
th i s  catalogue. 
occurred i n  a la rqe ,  b r iqh t ,  and ac t ive  nla/l;c which i s  
the  re turn  of the ac t ive  reqions 4712 and 4710, described 
i n  the note fo r  event No. 154. 
one of the l a rqes t  spots of year--area equal t o  1500 
mil l ionths  of t h e  hemisphere (Mt. 'Wilson da ta) .  
dynamic spectrum observations are ava i lab le  a t  the  time 
of the f l a r e .  

The  s ing le  frequency 

No. 163 

No. 164 

The f lare  on Septenber 22 a t  0738 UT 

The Bpspot No. 13544 is  

No 

No. 167 The Type I1 burs t  on September 28 a t  2046 UT w a s  observed 
over the  frequency range 50-100 Mc. The r e l a t ed  f l a r e  
occurred i n  a new place,  a t  ra ther  hiyh l a t i t u d e ,  near the 
west limb. Both the plage and i t s  r e l a t ed  Bf spot form 
on the d isk  near the cent ra l  meridian. 

No. 167 No known SWF i s  reported a t  the t i m e  o f  the Type  I1 burs t  
on October 2 a t  2149 UT. 
by F t .  Davis over a frequency range of 140-100 Mc, and was 
also reported by Sydney. A major birrst is  reported a t  
meter wavelengths. 

The Type I1 event w a s  observed 
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No. 170 

No. 171 

No. 172 

No. 173 

No. 176 

No. 177 

T h i s  very minor disturbance was reported as a sLorm by 
only one station--Hermanus. 

No known SWF or  10 cm. events a re  reported w i t h  the  Type I1 
burst  on October 8 a t  1529 UT. 
observed by F t .  Davis over a frequency range of 420-100 Mc., 
and was a l so  reported by Michigan. 

The Type I1 event was 

No known flare i s  reported a t  the time o f  the  major SWF 
on October 10 at 0200 UT; therefore ,  no plage and spot 
data a re  available.  No dynamic spectrum observations 
e x i s t  a t  the time of the SWF, and no d i s t inc t ive  events 
a re  reported a t  meter wavelengths. 

This i s  a very great  solar event. The strong Type I1 
burst  reported on October 21 a t  2328 UT was observed by 
Ft.  Davis over a frequency range of 250-100 Mc, the Type 
IV event over the en t i r e  observable spectrum range of 580- 
100 Mc. Both o f  these bursts  were a l s o  observed and 
reported by Sydney. 
throughout the e n t i r e  range of the s ing le  radio frequencies. 
A grea t  10 cm. burs t  i s  indicated in  progress l a t e  i n  the 
l i fe t ime of the so la r  event, which occurred i n  a large,  
very br ight ,  and very act ive region. This plage (4826) 
i s  a new region in  i t s  f i r s t  ro ta t ion ,  and contains a 
complex f l y  spot No. 13625 which is  one of the la rges t  
spots of the year--area equal t o  1200 mil l ionths  of the 
hemisphere ( M t .  Wilson data) .  
t h i s  great  so la r  opt ical  and radio event w a s  not accompanied 
by any known polar cap absorption. 

See the note accompanying event No. 158. 

Very la rge  burs t s  are a l so  reported 

It i s  worthy of note tha t  

This storm occurred a f t e r  a long in t e rva l  of geomagnetically 
quiet  conditions extendine from October 4-21. 
16 s ta t ions  continue the storm through one more day, which 
covers the period o f  the next storm. It i s  tempting t o  
associate  t h i s  stom, with the major so la r  event described 
shove in  No. 173, but a time in te rva l  of four hours t r a n s i t  
time fo r  the storm-pruciiicing pa r t i c l e s  hardly seems l ike ly .  

Six of the 

The Type I1 burs t  reported by Michigan on October 23 a t  
1729 UT was ca l led  an  "unclassified burst"  by F t .  Davis, 
who a l so  comment that "it has same features  of a Type I1 
burs t .  " 

No known f l a r e ,  SWF, or 10 ern. events a re  reported a t  the 
time of the Type I1 burst  on October 24 a t  0420 UT. 
Therefore, no plage o r  spot data  a re  avai lable .  Also, no 
d i s t inc t ive  events are  reported a t  meter wavelengths, o r  
a t  any other single radio frequencies, a t  the time of the 
Type I1 burs t .  
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No. 178 

No. 179 

No. 180 

No. 182 

No. 183 

No. 184 

No. 186 

No. 18'7 

No. 185, 

NO. 190 

This magnetic storm began before the preceding storm-- 
described in  note No. 175--had completely subsided. 

The plage and spot data for  Lhis event are the same as 
t h a t  given f o r  event No. 173. The Type I1 burst  on 
October 24 a t  1452 UT was observed over a frequency range 
of 180-100 Mc, the Type IV event covered the e n t i r e  observ- 
able range of 580-100 Mc. (Ft . Davis). 
complex 10 cm. burst  is followed by a lcng post-burst increase 

Note t h a t  the modest 

Three of the  8 s ta t ions  t h a t  reported t h i s  storm continue 
the storm through the in te rva l  covered by the next storm 
(event No. 181). 

This br ie f  in te rva l  of magnetic disturbance was reported 
as a storm by only one station--Hermanus. 

See note accompanying event No. 84. 

See note accompanying event No. 158. 

No known 10 cm. event is reported a t  the  time of the major 
f lare and S W  on November 14  a t  0036 UT. 
i n  region 4877, which i s  a return of the plage described 
i n  event No. 174. 
B r  spot No. 13633 in region 4829. 

T h i  major flare on November 24 a t  1607 UT i s  accompanied 
by a 10 cm. burst  which i s  superposed on a long-enduring 
r i s e  and f a l l  i n  f lux  tha t  l a s t e d  for  more than 5 hours. 
The Type I V  radio emission i n  the dynamic spectrum i s  of 
very br ie f  duration, b u t  a strong noise storm w i t h  enhanced 
continuum emission i s  indicated. A t  meter wavelengths, 
t h e  reported event is  described a s  a major burst  followed 
by a long-enduring noise storm. 

The f l a r e  occurred 

The ap spot No. 13694 is a return of the 

The plage and spot data f o r  t h i s  event a r e  the same as  
t b e  given for  event No. 188. No known 10 cm. observations 
ex is t  a t  the time of the Type I1 burs t  on November 27 a t  
2358 UT, but reports  a t  3750 Mc and 9400 Mc indicate  t h a t  
perhaps only a minor burst  occurred a t  the higher f r e -  
quencies. 

T h i s  storm represents only a r e l a t i v e l y  weak geomagnetic 
disturbance. However, the  i n t e r v a l  stands out a s  a d is -  
turbed period because o f  the long period of extremely 
quiet geomagnetic conditions tha t  has  prevailed since the 
end of the preceding s t o m  on November ll. 
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No. 202 This Type IV burst  on Dccembsr 11 a!; '1745 UT seems t o  be 
RssociaLed wit,h a f l a r e  t h a t  ; c  n o t  i n  Lhe radio noisy 
reqion described above, but is  in  a region near the west 
limb. No known SWF, or 10 cm. bursts, or events a t  meter 
wavelengths, or a t  any of t h e  s ing le  radio frequencies, 
a r e  reported a t  the time of the Type TV event. 

The Type I V  event on December 11 at  1803 UT is accanpanied 
by a very la rge  10 cm. microwave b u r s t ,  and Ft.  Davis 
a l s o  repor t s  an "unclassified" burst  f ran 1812 -1819 UT, 
"Having many features of a Type I1 burst." A very la rge  
major + event is reported a t  meter wavelengths. 

The plage and spot data for t h i s  event are the same as 
those given for event No. 197. 
December 12  at 1259 UT and the Type I V  event startYng 
a t  1301 UT were accmpanied by a very large 10 cm. bu r s t  
which was followed by a long post-burst  increase of more 
than 4 hours duration. 
a t  1415 UT, and t h e i r  report states "intermittent Type IV 
throughout the  day." 
i s  a major burst  followed by a rise and f a l l  i n  flux, and 
the  same type of response seems t o  be indicated by the 
s ing le  frequency reports.  

No. 203 

No. 206 
The Type I1 burst  on 

Observations a t  F t .  Davis began 

A t  meter wavelengths, the  response 

No. 208 The plage and spot data for  t h i s  event are the same as 
tha t  given f o r  event No. 197. 
bursts  are reported with the  Type I V  burs t  on December 15  
a t  1543 UT. T h i s  very br ief  burst  of Type I V  emission 
w a s  observed over a frequency range of 500-300 Mc, and 
was accompanied by only minor bursts a t  meter wavelengths. 
There were no other h o l m  events  any of t h e  o the r  single 
radio frequencies. 

The plage and spot data for  t h i s  event a r e  the same as  
tbs given for  event No. 197. 
a t  the t i m e  of t h e  large 10 cm. microwave burs t  on 
December 17  a t  1040 UT. No dynamic spectrum observations 
are avai lable  at  the  time or' t h e  kzrst . .  

No known ShT or 10 cm. 

No. 210 
No known SWF i s  reported 

No. 213 No known f lare  or 10 cm. event is reported a t  the  time 
Only a of the  Type I1 b u r s t  on Decenber 18 a t  0438 UT. 

minor burst  occurred a t  meter wavelengths, and no events 
a r e  reported at any other s ingle  radio frequencies. 

No. 214 No known flare, SWF, or 10 cm. events a r e  reported ar. the 
time of the  Type I1 b u r s t  on December 19 a t  0527 UT. 
minor burs t  occurred a t  meter wavelengths, but no events 
a re  reported a t  any other s ing le  radio frequencies. 

A 
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TABLE VIII. CHRONOLOGICAL CATALOGUE 

0545.8 
0550 

0346 
0403.3 

- 1 1  

J 

Max. Peak 
UT Flux 

1840 
1831.7 

1720 
1642.7 

1418.5 

1400 
1334.9 

Indet. 

1321.7 
1327 

1920 

I 1905.5 

26 
28 

40 
1350 

20 

278 

23 
40 

7_0 

12 
100 

20 
225 

343 
1048 

234 
424 

458 
296 
252 

PLAGE DATA 

McM. CMP Mean Mean Ave. Max. No. Age In Identi- 
>lage No. Gr. D.y Long. Lat. Int. Area Flares  Rotations flcatlon 

-4355 Jan' 11.5 

4347 

4355 

4370 

4377 

4366 

4372 

'4400 

4400 

4400 

4400 

4426 

4436 

7.0 

1 1  5 

20 5 

16 5 

20 5 

Fel. 
8.5 

i 
I 

i 

! 

22 i I 
25 

19" 

78" 

300" 

261' 

313" 

261" 

24" 

193" 

153' 

s12 

N13 

N15 

S14 

SO7 

s24 

s12 

S16 

s12 

3.5 9000 

3 13000 

2.5 6000 

2 3000 

3 6000 

2 3500 

3.5 25000 

3 6000 

3.5 1400 

33 

22 

26 

6 

3 

10 

91 

6 

15 

1 

3 

1 

3 

1 

4,6 

2,3 

I 

1 

NEW 

4296 

NEW 

Part  of 
4319 

NEW 

4318 + 
4319 

4355 
4356 
4360 
4362 

4382 

NEW 

SUNSPOT DATA 

H When MT.W. MT.W. CMP Mean 
Type Gr.  Day Lat. Seen No. 

11.7 

7.3 

17.5 

20.5 

16.2 
16.3 

19.9 

Feb 
6.2 
6.9 
8.1 
9.3 

22.0 
22.1 

25.2 

512 
S17 

N12 

N13 

S15 

SO8 
SO4 

S25 

S13 
s10 
S14 
S18 

S18 
S16 

S15 

22 Jan.5-17 
13 7-17 

17 31-11 

36 10-23 

(5) 14-17 

19 10-21 
21 10-20 

(20) 20-26 

16 31-11 
(10) 31-9 
37 1-14 
18 2-15 

11 15-23 
20 15-26 

14 23-3 

12924 
12930 

12918 

12947 

12958 

12945 
12946 

12975 

12997 
12998 
13000 
13004 

13035 
13034 

13052 



No. 215 The large 10 cm. burst  on December 23 a t  0536 UT i s  
associated with a c t i v i t y  i n  region 4934. 
is  a return of the  plage described i n  note 192. 
spot No. 13803 is a re turn  of the  @p spot N o .  13733 i n  
region 4897. 

This plage 
The 

No. 216 See the  note accompanying event No.  84. This plage i s  
a re turn  of the  plage t h a t  was responsible f o r  events 
No. l 9 l  and 195. 

No. 217 Tne plage and spot da ta  for t h i s  event are the  same as 
thosegiven for  event No. 215. 
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:vent 
No. 

1 
- 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
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23 

24 

25 

26 

27 

- 

- 
- 
Gr. 

Day. 

07 
__ 

07 

09 

15 

15  

15 

16 

16 

17 

18 

20 

2 5  

25 

04 

09 

b. 

09 

10 

10 

10  

11 

16 

20 

26 

28 

01 
ir.  

01 

01 

- 

FLARE DATA SHORT-WAVE RADIO FADEOUTS 10 CM. EVE 

Type Beg. Dur. 
UT Min. 

'me 

- 
S 

*S 

*s 

*S 

*S 

SL 

* S  

'S 

PL 

*SL 

h p  

- 
1+ 

3 

3 

3 

3 

1 

3 

2+ 

3 

2+ 

D U T .  

Mi". 

20 
~ 

Wide 
Spread No. Of 
lndex Ob'. 

Beg. End Max. Imp. Position No. of 
UT UT UT Obs. 

Beg. 
UT 

1820 m 9  

1757 

1 3 7  

2347 

2335 

1107 

1 3  

2302 

'411 

2030 - 

0632 

'007 

1832 
1842 
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2306 

2256 
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1341 

2142 

1332 

1911 

0550 

0917 

2 

2t 

I t  

2 

1 

3 

It 

2+ 

2 t  

l+ 

2 

3 

S18E39 

S13W58 
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S13W64 
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41 4 

5/ 4 

2/0 

2/2 

3/3 
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4/2 

2/2 

11/: 

313 

3 /1  
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4 4 

12 
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4 

6 

5 

7 

5 

4 

6 

5 

3 
6 

3 
82 

3 

CD 

3 
6 

3 

2 
2 

3 
6 

ECD 
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CD 
CA 

SD 
SD 
CD 

1822 
1829.1 

1640 
1640 

1409 

0931.5 

1330 
1333.8 

2105 

1320.5 
1323 

1840 
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0543 
0550 

0346 
0352 

0913.5 
0925 
0929 
0930.5 

80 
5 
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28 

60 

40 

95 
6 

E 

2.5 
11 

130 
15  

5 
8 

- 6 
34 

2 
4 
2.5 
9 

1640 120 5 1% 

1414 

2255 

2253 

'0915 

1 2  

2 x 8  
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0527 

-0905 

1416 33 5 

0938 74 5 

1332 

2124 

46 

20 
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1903 47 4 
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95 
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7 
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15 
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19 
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OF MAJOR SOLAR EVENTS FOR 1958 
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s -  

s -  
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- 
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2024/3 
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Beg. Dur. Max. Peak 
UT Min. UT Flux 

1823 
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0924 
0933 

1357 

2109 
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1325 
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0903 
0926 
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26 
4 

11 
71 

1.5 
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7 

95 

3.5 
8 

2 

5 
4 
4 
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ss 
58 
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71 
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700 

450 
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- 

Freq. Type 
MC/S 
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81 
81 
18 
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1R 
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545 
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9) 
CD 

ECD 

CD 

CA 
CA 
CD 

SA 
CD 
m 

CD 
m 
9) 

CD 
CA 

9) 
SD 
CD 
SA 
SA 



Peak 
Flux 

941 

'KT8  

85 
22 

407 

13 
50 

348 

13 
210 
40 

I 
a 0  

4 5  

4476 

458 

- 

PLAGE DATA 

McM. CMP Mean 
aee No. Gr. Day Long 

Mean Ave. 
Lat. Int. 

'4445 

4445 

4444 

'4449 

4449 

4445 

'4476 

4416 

4465 

Mar. 
7.5 

7 

12 

28 5 

22.5 

15" 

22" 

316' 

98 

1 7 T  

S15 3 

N31 2.5 

N12 2.5 

s12 3.5 

N21 3 

M a x .  
Area 

~ 

10000 

4000 

9500 

15000 

7000 

No. Age in ldenti- 
F l a re s  Rotations fication 

45 3,4 4400 

18 1 NEW 

31 3 4410 

90 2 44422 

66 1 NEW 

TABLE VIII. 

SUNSPOT DATA I 

MT.W. CMP 
Type Gr. Day 

Mean H When MT.W. 
Lat. Seen NO. 

- 

Mar. 
6.1 
7.4 
7.5 

7.2 

11.7 
12.7 
12.8 

27.3 
28.0 
29.3 

22.8 

s12 10 28-8 
26 28-11 514 

511 28 28-11 

Mar. 
N33 20 2-11 

N23 (10) 8-11 
N12 11 1-17 
N12 11 7-18 

SO8 11 24-30 
S13 21 22-30 
SO7 13 23-30 

N22 20 16-26 

13062 
13064 
13063 

13061 

13077 
13075 
13076 

13110 
13103 
13108 

13092 



OTHER RADIO DATA 

Beg. Dur. Max. Peak 
UT Min. UT Flux 

1826 
1900 

2303.5 

0931.5 

2113 
2138 
2111 

1325 
1320 
1323 
1333 
1320 
1345 
1325 

1905 
1904 
1910 
1902 

0551 
0551 
0550 

0331 
0353 

0913 
0911 
0913.5 
091 5 
0941 

15 
90 

0.3 

6 

24.5 
32 
85 

7 
3 
10 
141 
4 
50 
40 

4 
21 
3 
33 

13 
10 

13 
33 

21 
21 
2 
16 
48 

2303.6 

2136 
2152 

1906.5 
1912.2 
1913 

0551.5 
0552 

0344 
0400.3 

0914 
0914 

180 
4000 

440 

30 

201 
856 
800 

130 
1Ll 
L l  

300 

111 
300 

200 
280 
1700 

1023 
168 
50 

I20 
786 

965 
225 
140 
45 
54 

POLAR CAP ABSORPTION 

;r. Onset Rise to DUr. Int. Obs. 
say UT Peak 

!b. 
10 0600 14h 31 26 _B,L,H 

GEOMAGNETIC STORMS 

Int. No. Sta. Max. Gr.  Beg. Dur. Type 
Day UT Rep. KP 

n. 

09 

15 

11 

20 

25 
eb. 
04 

11 

16 

20 

28 

09Xx 

1030 

08XX 

21XX 

1050 

llxx 

0126 

1642 

l8xX 

01n 

lld 

gh 

Z S d  

qd 

ld 

gd 

4d 

qd 

Qd 

8h 

m 

m 

m 

m 

m 

m 

s 

m 

m 

m 

1 

1 

4 

9 

3 

7 

15 

9 

I 

1 

5 

4 

5 

I 

5 

5 

9 

5 

5 

4 

3.m - 1 R 



- 
- 

vent 
vo. 
- 

8 

9 

IO 

31 

I2 

13 

14 

15 

16 

37 

38 

39 

10 

I1 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

- 

Gr. 
Day. 

a*. 
02 

02 

03 

03 

05 

05 

09 

09 

11 

11 

11 

12 

13 

14 

14 

17 

18 

23 

23 

24 

24 

25 

25 

25 

25 

26 

- 

Beg. 
UT 

~ 

'1005 

'0500 

1540 

0030 

0024 - 

1454 

*Ox7 

1607 

0551 

0036 

End 
UT 

~ 

1% 

0632 

1740 

0042 

0233 - 

1541 

1445 - 

1643 

0x6 

0040 

M=. Imp. Position No. of 
UT Obs. 

1020 

0540 

1546 

0034 

0037 

1507 

1005 

0603 

3 

3 

2 

1 

2 t  

2 

3, 

1 

2 

1 

S16E60 8/2 

SIZE46 1/1 

N34W32 3/3 

NllE12 1/1 

NO8 E02 1 

S21W85 3/2 

S14E78 19/' 

S15E57 3/2 

S15E50 2/0 

N21W50 1/1 

SHORT-WAVE RADIO FADEOUTS 

rpe Imp. Beg. 
UT 

S 

S 

S 

S 

SL 

G 

'SL 

SL 

S 

C 

SL 

1 

3c 

3 

3 

3 

3+ 

3 

3 

3 

2 1  

2 

1136 

1010 

1542 

0048 

1510 

0052 

1455 

1455 

0953 

1542 

0603 

21 

95 

81 

152 

170 

227 

130 

130 

196 

70 

27 

5 

5 

3 

5 

1 

5 

5 

5 

4 

5 

No. of 
0b.s  

1' 

6 

10 

2 

7 

1 

10 

10 

7 

6 

4 

10 CM. EVENTS 

Type Beg. Dur. Max. 
UT Mi". UT 

'CD 

5Q 

2 
4 

CD 

3 
6 

CD 

9 
6 
4 

' 6  
4 

6 

ECD 

1134 

1W5 
1033 

1543 

0021 

1500 
1512.6 

0027 

1453 
1458.5 
1511.5 

0953 
1143 

1638 

0558.8 

6.5 

28 
25 

8 
315 

38 

455 
10 

16 

5.5 
13 

165 

110 
500 

1.2 

3 

1138 

1545.9 

0024.8 

lndet. 
1516.6 

0036. 

1501 

1002 

310 

11559.3 



195 8 (CONTINUED) 
- - 
,en 
No. 

28 

29 

- 

30 

31 

I2  

13 

14 

15 

16 

I7  

18 

39 

10 

41 

12 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

- 

DYNAMIC SPECTRUM DATA ____ 
Type I 
me/Max. Type 111 Type 11 Type IV 

Tirne/Int. Tirne,Int. Tlrne/lnt. Int. 

,0027- 
0 3  3 

540- 
557 1 

1200- 
m 3  

1638- 
1639'3 

12328- 
2358 1 

0034- 
0036 3 

poo29.5 1 
G0031- 
0036/1 

bo03811 

g1635- 

G1636- 
163611 

1639 3 

~2318- 
2320 1 

G2322.5- 
2323 5 2 
1,2324.5 1 

40034- 

~0037- 
0036 3 

0038 3 

'0009- 
0015/2 

'9- 
1645/3 

-0043- 
0103.59 

*e- 
114213 

*1643- 
1651/3 

'2320- 

*2325- 
2324 2 

2332.5 2 

' 0 0 3 5 -  

'0041 5- 
0036.5 I 

m e  

- 

CD 

CD 

ECD 

CD 
CM 
CD 

ECD 

CD 

CD 

200 MC S DATA 

- 

Beg. Dur. Max.  Peak 
UT Min. UT Flu 

1134.5 

1013 

1457 

0957 
0957 
1003 

1635 

2330.5 

0034.5 

6.5 

7 

20 

12 
123 
7 

6 

1.5 

6 

480 

- 40000 

E 

1003 18: 
1003 
1007 23 

'9' 

14( 

g 

OTHER R 

Freq. Type Beg. 
M c / s  UT 

9400 
545 
169 
81 

9400 
545 
536 
169 
81 
23 

9500 

600 
470 

3750 
2000 
1000 

9400 
3750 
2000 
1000 

0400 
ISM) 
600 
169 
169 

8 1  

810 
545 
I78 
178 
81 
81 
23 

545 
169 
81 

9500 
3750 

81 

1500 
545 

SD 
CD 
ECD 
CD 

SD 
CD 
CA 
ECD 
ECD 
C 

CD 

SD 
CD 

CD 
CD 
CD 

ESD 
F 
F 
CD 

4) 
CD 
CD 
CD 
CD 
ECD 

CD 
CA 
ECD 
CA 
CD 
CA 

SD 
CA 
ECD 

CD 
CD 

UCD 
CD 

1134 
1133 
1135 
1137 

1010 
1012 
1010 
1015 
1013 
1018.2 

0500.5 

1551 
1530 

0020 
0020 
0022 

0041.5 
0030 
0030 
0022 

1457 
1453 
1452 
1457 
1510 
1459 

1001 
1003 
1003 
1010 
1005 
1020 
1003 

1638 
1636 
1647 

0558.5 
0558.8 

2330 

0034.3 
0034.5 



Max. Peak 
UT Flux 

1546 4 

1034 

1711.5 

1835.7 

2045.1 

1342 

1449.1 

1628 5 
1646 

1821.8 

0107.7 

0010.3 

0049 

1953.4 

1936.8 

0303 

220 
50 

758 

7 
575 
60 

100 

520 
24 

624 

42 

7 

1400 
34 

13 5 

431 

561 

486 

260 
12 

13 

736 

325 

PLAGE DATA 

- 

McM. CMP Mean Mean 
lage No. Gr. Day Long. Lat. 

Ave.  ax. No. Age in Identi- 
Int.  rea Flares  Rotations ficatior 

4476 

4478 

4476 

4465 

4478 

4484 

4469 

4465 

4418 

4484 

4416 

4476 

4476 

'4483 

4483 

84493 

4483 

Mar. 
30 

Apr. 
4.5 

Mar. 
25 

Apr. 
4.5 

9.5 

78" 

6 

144" 

6' 

300 

s22 

N 3 0  

N25 

s22 

N18 

6000 

9000 

6000 

5000 

5000 

29 2 

48 2 

19 1 

33 4,5 

34 2 

4438 

4444 

NEW 

4445 

4453 

TABLE VIII. 

SUNSPOT DATA 

MT.W. CMP Mean H 
Type Gr. Day Lat. 

Mar. 
30.5. 

Apr. 
4.3 
4.5 

Mar. 
24.6 

Apr. 
3.4 
3.8 
4.6 

9.4 
9.1 
9.9 

10.1 

522 

N29 
N 3 3  

N25 

524 
515 
516 

N12 
N I B  
n09 
NIB 

When MT.W. 

- 
See" 

23-5 

5-10 
30-10 

18-26 

4-9 
30-5 
30-10 

4-15 
4-16 
4-5 

12-13 

NO. 
- 

13109 

13132 
13118 

13096 

13122 
13111 
13120 

13129 
13130 
13131 
13148 

- 31  

- 



AD10 DATA 

Dur. Max. Peak 
Mi". UT Flux 

14 
7 
3 
3 

81 
21 

236 
30 
30 
8.3 

5 

11 
18 

32 
37 
37 

0.5 
15 

22 

32 
12 
22 
12 

111 
100 

180 
15 
90 

1 

8.5 

1 
4 
4 

8 
IO 

3 
6 

1138 

1016 

1022.3 

0500.8 

1547.6 

0024.7 
0026.7 
0026.7 

0041.7 
0036 
0036.4 
0040 

1501 
1455 

1012 

1008 

1003.2 

0559.2 
0559.3 

0034.5 

POLAR CAP ABSORPTION 

;r. onset  
'aY UT 

Rise to 
Peak 

~ 

1500 

1530 

34h 

13h 

53 

122 

26 

80 

Obs. 

B- 

- B,L.H 

GEOMAGNETIC S M R M S  

l r .  
h'y 
- 

ar. 
03 

05 

09 

11 

13 

14 

17 

18 

24 

25 

Beg. 
UT 

~ 

0930 

0530 

0857 

1200 

10x2 

1212 

ORXX 

12xx 

0 4 u ~  

1540 

1.5': 

3.5d 

I O h  

2.5d 

l Z h  

Zd 

15h 

'Id 

d 
I 

3 S d  

ms 

ms 

ms 

ms 

ms 

m 

ms 

ms 

"1.5 

5 

7 

4 

7 

6 

6 

5 

6 

J 

5 

Dur.  Type Int. Xo. Sta. Max. 
Rpp. Kp 



~~~~t 
No. 

FLARE DATA SHORT-WAVE RADIO FADEOUTS 10  CM. EVENT: 

Beg. Dur. 
Day. UT UT UT Obs. UT Mi". hdex Ob. U T  Min. 

Wide 
~ r .  ~ e g .  End MU. Imp. Posltlm NO. of ~ y p e  Imp. Beg. Dur. Spread No. Of Type 

1 6 4  l i 0  I 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

1534 1710 1552 2t 

1 x 0  "52 1038 2 

Mar. 
21 

28 

28 

28 

28 

29 

29 

29 

29 

30 

1 1703 % 1714 21 

S16E23 5/3 

S24E26 8/2 

S15E09 3/3 

N20W85 2/2 

S24E21 313 

N35E78 1/4 

1833 1922 1838 2 

2042 2041 2 

*s 3 1535 83 

*s 3 t  1034 41 

*S 3 1108 70 

S 2+ 1833 27 

s 2+  2042 26 

*S 3 1340 35 I 1339 1410 1343 2 

N26W70 5/4 

N21W90 1 

S24E08 3 3 

1447 1449 1 S 2 1448 14 

*s 3 1628 62 

*S 3 1821 59 

- 1630 1637 1632 1- 

1 x 9  1915 1823 2 

0045 0 x 3  0108 2 N35E14 211 I S 2 0109 12 

1543.8 
1554.8 

1033 

1702.5 
1708.5 
1722.5 

1835 

2043 
2125 

1341.5 
1343 

1447.1 

1627 
1536 

1820.5 
1833 

0106.5 

11 
190 

15 

6 
14 

140 

3.5 

33 
EO 

1.5 
7 

4 l  

12.5 
90 

5 

0 3 . d  



1 M u .  
UT 

1332 
1337 5 

Indet. 
1623 

- 4 1  

1931 

2157 
2128.5 

0414.8 

2036.5 

Indet. 
2156 

0843.4 

Peal 
Flux 
- 

I 
62 

15  

25 
136 

1200 

580 
8 

25 

20 
570 

868 

2! 
381 

2! 

NcM. CMP Mean Mean Ave. Man. No. Age in Identi- 
age No. Gr.  Day Long. Lat. Int. Area Flares  Rotations ficatior 

- 

4508 

4530 
4519 

4530 

4529 

4530 

4529 

4530 

4548 

'4578 

4578 

4598 

4578 

'4596 

84597 

Apr. 
21.5 

3 
26 

May 

15.5 

30 

h."- 

11.5 

10  

10 

141" 

821 
349 

s21 

S15 
NO9 

3.5 

3.5 
3.5 

I500 

11000 
6000 

3" N22 3 14000 

184" 

352" 

187" 

207" 

207" 

s21 

N24 

szo 

N28 

N43 

3.5 

3 

13000 

8000 

cnnn I "YY 

3.5 10000 

3 7000 

30 

71 
6 

60 

49 

47 

rn  .. 

30 

77 

1 

1 
1 

3.5 

2 

4.6 

3 

1 

1 

NEW 

NEW 
NEW 

4484, 
4485 

4516 

4529 

4548 

NEW 

NEW 

TABLE VIII. 

SUNSPOT DATA 

MT.W. CMP Mean H When MT.W. 
Type Gr .  Day Lat. Seen No. 

Apr. 
21.1 

3.2 
25.4 
26.4 

May 
2.0 
2.9 

29.8 
30.7 

June 
10.6 
I?.? 

10.3 

9.8 

S22 

S15 
NO8 
N12 

N18 
N25 

N24 
N29 

S17 
$26 

N29 

N43 

23 14-26 

19 26-8 
16 19-30 
(20) 20-2 

17 25-7 
15 30-8 

6 23-1 
14 28-6 

(10) 4-13 
9 6-16 

21 3-16 

14 4-16 

13157 

13191 
13176 
13179 

13193 
13204 

13261 
13275 

13295 
13299 

13292 

13294 



1958 (CONTINUED) 
c - 
vent 
No. 

54 
L 

55 

56 

57 

58 

59 

60 

6 1  

62 

63 

64 

66 

67 

68 

68 

70 

71 

72 

73 

74 

75 - 

DYNAMIC SPECTRUM DATA 
TvnP 1 -,-- - 

lme/Max. Type Ill 
Int. T i m e h t .  ' 

- 
s l a -  b1523/2 
2400/1 - 

sm7- 
2043/2 

52136- 
2*0:2 

C1342/3 ~1342/3 
S1336- ~1344, 
1420/2 134611 

b1359/1 

51713- 
2137/3 

Is in bl82O/l+ 
Progress 

goo27/2+ 
@30,'2- 

woo7/1 

gO032/3- 
@033/1 
bo042, 
0043/1 

C1946/3 G1945- 
C1952- 194712 
1954/3 G1952- 

1953/1 

Type I1 Type N 
Time/ht. Time/lnt 

'1837- 
184713 

'1452- 
1455/3 

*1630- 
1637/3 

*1955- *1953- 
2008/3+ 1858/ 

'1936- 
1948/: 

'0304- 
0311/3 

200 MC/S DATA 

Type Beg. Dur.  ax. Peak 
UT Min. UT Flu 

E 

CD 

L'D 

ECA 

ZCD 

ECD 

SD 

CSD 

ECD 
CD 

CD 

CD 

1736.5 

1836.5 

1342 

1631.5 

0107.3 

0952 

0007 

0031.5 

1951.5 
1955 

1937 

0304 

92 

3.5 

I 

0.5 

0.5 

2 
20 

12 

10 

0107.3 

0953 

0031.9 

1952 
1857 

0305 

3 

2 3  

2 3  

4300 

324 

180 

350 

82000 
25000 

180 

2500 

OTHER RAI 

req. Type Beg. 
:c/s UT 

169 
18 

3400 
1500 
545 

18 

3400 
I500 
545 
81 
23 
18 

9400 
1500 
545 
231 
169 
18 

169 
18 

167 

3500 
1000 
1000 

9400 
1500 
600 
600 
545 
169 
169 

9500 
3750 
2000 
1000 
600 

9500 
9500 
2000 
2000 
1000 
600 

545 
167 
167 

545 
167 
167 

8400 
1500 
810 
545 

2000 
1000 
545 

CA 1537 
1534 

SD 1033 
51) 1035 
SD 1034 

1836 

SD 1340 
SD 1340 
CD 1342 
SD 1341 

(BURSTS) 1341 
1341.1 

CD 
SD 
CD 
CD 
SA 

SA 
(BURSTS) 

CD 

ECD 
ESD 
ESD 

51) 
CD 
ESA 
SA 
CA 
SA 
ECAF 

CD 
CD 
CD 
F 
CA 

E51) 
ECD 
F 
51) 
CD 
F 

CD 
ECD 
ECD 

CD 
ECD 
CD 

CD 
CD 
CD 
CD 

CD 
CD 
CD 

1447 
1447 
1447.5 
1450 
1453 
1450 

1631 
1628 

1855 

0107.1 
0107 
0107.4 

I 

0908 
0919 
0957 
1008 
0815 
0915 
0917 

0006 
OOOfi 
0007 
ow7 
0007 

0031.5 
0047.5 
0029 
0047.5 
0031.5 
0032 

1951.5 
1951.5 
1955 

1935 
1935 
1950 

1013 
1013 
1014 
1016 

0301 
0301 
0302 





- 
- 
vent 
NO. 

76 
- 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

59a 
90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

00 

01 

02 

03 - 

- 
- 

Gr. 
Day. 

"11 
- 

14 

16 

21 

26 

27 

30 

ay 
1 

2 

5 

5 

8 

13 

15 

17  
19  

25 

29 

31 

04 
me 

05 

05 

06 

08 

07 

08 

10 

10 

I 4  - 

FLARE DATA 

- 

Beg. End Max. 
UT UT UT 

Imp. Position NO. of 
Obs. 

zoos 
2015 - 

2241 - 

0457 

2115 

2356 

0 2  

1656 

0614 

1940 
1940 

2130 

0415 

2035 
2037 

2152 

0850 

1631 

0448 
0505 

1, S17E27 5/5 
I +  N10W50 3/3 

3 S18E15 4/4 

3 S18W29 3/2 

I +  N24W50 1/1 
I C  S15W39 2/2 

2 N14W58 

2+ N15W65 

2+ S18E69 

2 N18W78 

Wide 
Dur. Spread No. of 
Mi". index Ob. 

38 5 13 

SHORT-WAVE RADIO FADEOUTS 

- 
5 

5 

SL 

5 

5 

SL 

5 

5 

SL 

3 -  

1 

I t  

3 

2+ 

2+ 

2+ 

3 

2 

1935 

2130 

0407 

2032 

2142 

0842 

1620 

0436 

20 4 3 

25 5 5 

53 5 5 

38 5 8 

58 5 9 

55 5 4 

100 5 9 

20 5 4 

10 CM. EVENTS 

Type Beg. Dur. 
UT Mi". 

1 
2 

3 

3 
2 

'CD 

-6 
4 
3 

3 
* 8  

'2 
4 

3 
2 
4 

1330.5 
1335.5 

1920 

2127. 
2127. 

0412 

2034.7 
2041.7 
1815 

2125 
2138 

3 
4 

40 

152 
5 

12 

7 
15 

345 

115 
47 

0839.5 11 
0850.5 60 

1614 180 
1614 18 
1632 23 



1958 (CONTINUED) 

event 
No. - 
16 

17 

I8 

I9 

80 

81 

82 

83 

84 

85 

86 

81 

88 

89 

891 

eo 
91 

92 

93 

94 

95 

YO 

91 

98 

99 

100 

101 

102 

103 

DYNAMlC SPECTRUM DATA 
Type 1 

Yme/Mu. Typem rVpen T m e N  
h t .  Time/lnt. T i m e h t .  T i r n e h t .  

C1338/2 

s1921- 
2020/l 

S2216- 
2340/1 

S2025- 
2246/3 

S0434- 
05211'2 

g1336- *1340- 
1331/1 1344/3 

'1943- 
1951/3 

0034- 
2038/l 

'1826- 
1834/3 

b2144/2 
G2141- 
2151/2 

b2152/3 

'2148- 
2209/3 

S0351- '(0434- 

Go433- 

Go445- 

0533/1 0510/3) 

0438/2 

0456/3 

200 MC/S DATA 

w e  Beg. Dur. Max. Peak 
UT Flux UT Min. 

SD 

9) 
SD 
SD 

CD 

CD 

CD 

ECD 

CD 

1331 

1923.3 
1451.1 
1956.1 

1825 

2140 

0839.5 

1617 

0434 

2 

0.3 
0.2 
0.1 

4.5 

36 

25 

18 

40 

80 

1923.4 
1951.2 
1956.2 

11 

1829 210 

2148 1130 

120 

1623 65 

0458 650 

9400 
1500 
169 

9500 

9500 
2000 
1000 
545 

9500 
20w 
low 
800 
545 
161 
167 

9400 
1500 
MH) 
545 
169 
169 

9400 
15w 
600 
169 

9500 
2000 
1000 
600 
600 
600 
169 
169 
169 

SD 
9) 

ECD 

ECD 

ECD 
CD 
CD 
CD 

CD 
CD 
0 
SA 
CD 
CD 
CD 

CD 
SD 
ECA 
CD 
ECA 

CD 
CD 
SA 
ECA 

CD 
CD 
F 
SA 
ECA 

E FA 
ECA 

1330 
1331 
1336 

2128 

0412 
0412 
0412.5 
0414 

2141 
2201 
2159 
2141 
2141 
2139.4 
2146 

0839.5 
0833 
0840 
0639.5 
0840 
0849 

1618 
:e:$ 
1619 
1611 

0431 
0433 
0433 
0434 
0444 
0450 
0434 
0446 
0454 

OTHER RAI 

Freq. Type Beg. 
MC/S UT 



s- 
Max. Peak 
U T  Flux 

2117.2 
2120.7 

0944.1 

0245 
0307.8 

0306.5 

' 0048.2 

0517 

1715.8 

0027.3 
0111.3 

1907.5 

0242.5 

0043 

70 
8 

133 
23 

410 
507 

593 

620 

E 9  

7 

"0 
3770 

(390) 
12 

597 

828 

McM. CMP Mean Mean Max. Ave. No. Age in Identi- 
Plage No. Gr. Day Long. r at.  rea h t .  Flares Rotations fication 

.._ 
'4607 18 

4607 

4618 26.5 

4623 29.5 

4623 

*4622 2 9  

Julv 
*4630 

4630 

'4636 

4634 

4634 

'4646 

4651 

'4665 

05 

08 

07.5 

18 

21 

31 

101* 

1" 

309" 

N12 3.5 7000 

S1G 3 11000 

N12 3 12000 

315- S19 

236" N24 

3.5 7000 

3 11000 

196 

203' 

S22 3.5 8000 

N28 3 9000 

64 NO9 

24" N22 

252 NO4 

3 5500 

2.5 8500 

3.5 12000 

52 

15 

16 

38 

39 

42 

23 

40 

21 

30 

3 

3 

1 

2 

1 

4 

2 

1 

1 

2 

4563 

4579 

NEW 

4581 

NEW 

4598 

4596 

NEW 

NEW 

4631 

TABLE VIII. 

SUNSPOT DATA 

N15 

SI5 

N10 

s 1 9  

N25 

522 

N20 

NO9 

N20 
"26 

NO4 
N O 8  

23 

14  

22 

26 

20 

21 

19 

27 

14 
10 

21 
11 

11-23 

20-27 

23-5 

23-4 

28-12 

1-13 

2-14 

12-24 

14-23 
24-27 

24-5 
30-5 

MT.W. CMP Mean H When 
~ y p e  Gr. Day Lat. See" 

June 
17.9 

26.0 

29.9 

28.8 

July 
5.3 

7.7 

7.6 

18.3 

20.6 
21.1 

31.0 
31.4 

MT.W. 
No. 

13311 

13326 

13335 

13333 

13350 

13353 

13356 

13370 

13376 
13396 

13397 
13413 

- 5 1  8 



DATA 

-~ 

)UT. Max. 
din. UT 

66 
4 
I 

4 

12 
9 
9 
7 

36 
11 
12 
15 
30 

40 

68 
37 
19 
7 
8 
33 

91 
84 
12 
21 

40 
26 
40 
6 
6 
24 
8 
8 
8 

- - 
6.6 

1337.4 
1331.5 

2128.5 

0415 
0414.9 
0415.3 

2150 

2154 

2143 
2148 

0842.7 
0841.5 - - 
- 

I I I U  
1123.4 

0450 
0441.2 
0446.1 

Peak 
FIUX 

~ 

595 
243 
150 - 

8 2  

2140 
(470) 
(355) 
360 

1% 
(475) 
(350) 
176 

440 
810 

I11 
451 
615 

108 
54 

4 w  
635 
99 
81 

1118 
420 
(263) 
108 
954 
450 
121 
121 
95 

g 0  

- 

F 3.m - 4 R 

POLAR CAP ABSORPTION 

;r. Onset Rise to Dur. Int. Obs 
m y  UT Peak 

lune 
06 1345 H A K  

pr. 
I4 

16 

26 

27 

6gY 

13 

11 

25 

29 

31 

lune 
07 

08 

14 

l k l  

06a; 

1241 

1728 

2025 

12XX 

0016 

1 5 ~ ~  

war 

1652 

0046 

1129 

1828 

ld 

4d 

10h 

4.54 

lld 

3d 

2d 

26 

1.5d 

2d 

Id 

2.5d 

g m 3 5 

K Ins 9 6 

m 9c 2 5 

sc m 2 5 

g m 1 6 

g m 11 6 

sc m 1 4 

g ms 6 I 

g ms 10 6 

11 sc ms 8 

14 8 

ms 4 5 

ms SC 

.16d sc m 6 5 

GEOMAGNETIC STORMS 

Dur. Type Int. No.%=. Max; ir. Beg. 
ay UT Rep. Kp 



- 
- 
ent 
0. 

- 

4 

5 

I6 

17 

I8 

19 

0 

1 

2 

3 

4 

5 

G 

I 

8 

19 

0 

21 

2 

3 

4 

25 

2fi 

!I 

28 

29 

10 

- 

Gr. 
Day. 

~ 

)"e 
14 

1 9  

21 

23 

26 

26 

2 1  

28 

29 

30 

03 
IlV 

04 

04 

04 

07 

01 

08 

12 

11 

18 

18 

19 

20 

21 

24 

25 

27 

~ 

FLARE DATA 

- 

Beg. End 
UT UT 

Max. Imp. Position NO. o 
UT Ob$. 

2 s  

'0940 

0245 

0254 

0041 - 

0 x 3  

1712.5 
1 x 5  

'0020 

23'7 

1 x 5  

0000 

2146 

0511 

O s 5  

O L 4  

0534 

1722.5  
' 7 5 5  

0414 

2330 

2030 

0128 

2118 

1010 

0306 

0308 

0050 

0517 

1111.5 
1150 

0110 

2330 

1908 

0043 

1 

3 

2t 

1 +  

11 

I +  

1- 
1- 

3+ 

1 

2+ 

2 t  

N14E38 

N14W21 

NlOE49 

N10E37 

N30E31 

N29E26 

S23E32 
S23E32 

N25W08 

N2fiWI8 

N23E13 

NlOE85 

SHORT-WAVE RADIO FADEOUTS 
Beg. Dur. spread Wide No. Of 

'me Imp. 
UT Mi". l,,dex 

9 

, 

SL 

S 

S 

S 

SL 

SL 

G 

' S  

S 

G 

1+ 

2 

2+  

2 

1- 

1 

3 

3 

1 

3 

1 

2 

2115 13 5 8 

1005 25 3 2 

0247 85 5 5 

0308 25 5 4 

0050 7 

0517 11 5 

1730 150 3 

0025 125 5 

2320 35 

1 

2 

1 

1904 36 5 12 

0244 31 4 2 

0044 56 5 4 

10 CM. EVENT 

Beg. Dur. m e  UT Min. 

2 
2 

CD 
'CD 

* E S  

*SD 

*CD 

1 

*ECD 
'CA 

6 
4 

* E m  

* E53 

2115.8 
2120 

0943 
0958.5 

0243 
0255 

0306 

0045 

0516 

1715.2 

0026.6 
0050.2 

1905 
1925 

0241 

0041.3 

3 
1 

15.5 
74 

7 
3 2  

6 

6 

4 

2 

1 2  
100 

20 
40 

3 .P 



TABLE VIII. 



1958 (CONTINUED) 

5 
20 
14 

7 

4 
2 
3 

+- 

I - 
Event 
No. 
- 
104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

121 

128 

130 - 

DYNAMIC SPECTRUM UATA 
Tvnr I -,r- ~ 

ime/Mdax. T y p e m  Type11 ~ y p e  N 
Int. T i m e h t .  Time/Int. Time/Inl 

D405- 
0516/3 

1524.5- 
1525/2 

1027- 
>029.5/3 

1118- 
1245/1 

all day 
1806- 
1906/3 
1913- 
1914/3 

0010- 
0143/2 
0010- 
0143/2 

g2117/1- '2121- 
g2121/2 2125/3 

*0304- 
0320/3 

b0345/1 

80043- 
0046/1 

0050/3 
GO047- 

g0518- 
0519.5/2 

g 1710/2 
b1715/1 
g1717/3 

G0027- '0032.5- *0052- 

g0046/2 0101- 
g0054.5/1 0117/3 

0028.5/3 0048/3 0221/2 

g0059- 
0100.5/3 

'2330- 
2334/3 

G1905- *1907- 
1808/3 1915/3 

GO242- '0251.5- 
0244/3 0254/1 

200 MC/S DATA 

- 

Beg. Dur. Max. Peak 
Flux UT Min. UT 

1007 

0026.9 
0033 
0100 

1805 

0241.9 

0050 

43 

3 
3 
90 

5 

2 

1.5 

1019 111 

0027.1 4000 
0035.5 300 
0153 900 

8000 

0242.3 3000 

180 

OTHER RADIO DAT! 

Freq. Type Beg. Dur. 
UT Mln. MC/S 

9500 
167 

1500 
1500 
600 
231 
178 

9500 
9500 
2000 
Zoo0 
1420 

600 

9500 
2000 

9500 
2000 
1000 
1420 
600 

8500 
loo0 
545 

600 
536 

9500 
9500 
1000 
1000 
loo0 
600 
600 
545 

600 
600 
545 
169 

8500 
2000 
1000 

9500 
2000 

CD 
ECD 

CD 
CD 
ECD 
CD 
ECA 

CD 
CD 
0 
CD 
CD 
CA 

ESD 
SD 

ESD 
SD 
SD 
SD 
CD 

ESD 
ESD 
CD 

ESD 
CD 

ECD 
CD 
CU 
CD 
CD 
SD 
CA 
CD 

CD 

CD 
CD 

ESD 
SD 
9) 

ESD 
SD 

2114 
2119.9 

0943 
1001 
1011 
1009 
1019 

0344 
0300 
0244 
0255 
0255 
0259 

0305.9 
0306 

0047.3 
0046 
0047 
0048 
0049 

0516.8 
0516.8 
0515 

1716 
1715.5 

0026.7 
0055 
0026.5 
O W 1  
0101 
0028 
0040 
0027 

iaos 
1810 
1905 
1905 

0341 
0241 
0241 

0041.1 
0040 



c 

Man. Peak 
UT FlUX 

2111 
2121 

0944.4 
1011.5 
1031 
1016.5 

0245.3 
0301.8 
0245.9 
0316.2 
0316 
0334 

0306.5 
0306.8 

0048 
0048.2 
0048.3 
0048 
0051 

0517 
0511.4 

1117.5 

0028 
0111.8 
0029 
0042 
0112 
0028 
0043 

0242.5 
0242.6 
0242.1 

0043 
0043.2 

118 
610 

116 

300 
100 
16 - 

434 
518 
(34) 

(100) 
189 
54 

IO9 
(70) 

104 
(125) 
(50) 
206 
31 

129 

180 

240 
220 

(144) 

1303 
1910 
1310 
(140) 
(800) 
145 
129 
350 

300 
305 
250 

C O  

494 
115 
32 

1280 
(15) 

KOI- 5 R 

POLAR CAP AWRPTION 

Gr . Onset Rise to Dur. Int. Obs. 
Day UT Peak 

JlY 
01 0330 22 96 190 B,L,H,K 

me 
L 

3 

8 

0 

IlY 
4 

I8 

11 

I 8  

21 

24 

21 

0200 

2oxx 

0713 

lex 

0306 

0148 

1100 

0200 

1636 

12a; 

03xx 

2.3d 

1.5d 

1.5d 

Id 

18h 

2d 

10h 

z.5a 

ld 

2d 

Id 

mg 

m 

ms 

lns 

m 

S 

m 

m 

m 

m 

mg 

13 

2 

16 

1 

11 

2 

6 

15 

1 

5 

6 

4 

8 

5 

5 

9 

5 

5 

I 

5 

5 

GEOMAGNETIC STORMS 

;r . Beg. Dur. Type Int. No. Sta. Max 
lay UT Rep. KP 



- 
- 
vent 
NO. 
- 

I1 

I2  

13 

34 

35 

36 

37 

36 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

.50 

51 

- 

- 
__ 

Gr . 
Day. 

~ 

'E9 

29 

29 

30 

31 

Ig. 
2 

4 

4 

7 

14 

16  

16 

17 

19 

20 

21 

22 

22 

22 

24 

26 

- 

FLARE DATA 

Beg. End Max. Imp. 
UT UT UT 

position No. o 
Obs. 

*0259 

0% 

1523 

l* 

1840 

'0409 

2112 

'1457 

2137 

' 0 3  

2118 - 

0042 

** 

*0&5 

0408 

0526 

'637 

1150 

5 1  

0610 

2 2 7  

1700 

2225 

O E  

2411 

0 g  

1717 

0 2  

0304 

0456 

1530 

1122 

1841 

0435 

2114 

1508 

2203 

0440 

2256 

0045 

1450 

0027 

3 

1 

2 

1+ 

1- 

3 

1 

3 

1+ 

3+ 

2 

2+ 

3 

3 

S14W44 

S14W36 

S13W64 

S13W77 

S14W90 

N30W31 

s07w10 

S16E71 

S14W36 

S14W50 

N18E26 

N16E18 

Nl8WlO 

N20W54 

SHORT-WAVE RADIO FADEOUTS 

Wide 
w e  Imp. Beg. Dur. Spread 

UT Mm. hdex 

iL 

3L 

G 

5 

S 

S 

S 

'SL 

3+ 

3t 

3 

3+ 

3 

3+ 

2 t  

3+ 

2 

2+ 

3+ 

3+ 

0240 120 5 

1525 115 5 

111 

1840 

0422 

45 

153 

96 

1500 105 5 

2152 42 5 

0432 168 5 

2200 

0042 

1435 

0010 

170 

240 

5 

5 

11 

13 

8 

8 

1 

15 

9 

9 

5 

8 

10 

8 

1c  

T m e  Beg. 
UT 

CD 
*CD 

'CD 

2 
4 

51) 

3 
'2 

CD 

2 

3 
6 
6 
2 

2 

* CD 

3 
2 
2 

*CD 

3 
'2 

'CD 
F 

0243.8 
0303 

0505 

1525.5 
1537.5 

1103.5 

1840 
1840 

0427.: 

2112.' 

1458 
1500 
1515.5 
1547 

2151 

0434 

2030 
2203. 
2303 

0041. 

1305 
1430 

0005 
0130 



Y T S  

Max. Peak 
UT Flux 

McM. CMP Mean Mean A"=. Max. No. Age in Identi- 
Plage No. Gr. Day Long. Lat. Int. Area F lares  Rotations lication 

1039 513 

16 24-30 13565 1 dP/l 24.1 N30 

0835 
0904 1259 

0830 261 

336 

2045.5 58 

Z4C.2  160 

0205 332 

2 2 5  1900 

- 
- 7 1  

1 A/d 29.5 SO1 10 24-2 13510 
B P I  30.0 SI2 17 24-5 13572 

PLAGE DATA 

Aug. 
a 4712 24 294" sia 3 1500 15  4 4659 
*b 4722 31 202" so9 3.5 12000 54 2 4670 

c 4710 22 321" S15 3 9000 12 4 4659 

Sept. 
'4741 09 83" SO7 3 7000 57 1 NEW 

4139 08 96" S20 3 14000 11 3 4684 
4686 

4143 9.5 76" N17 3 6000 1 NEW 

4141 

4756 11.5 331' N17 3 9000 26 4 4708 

4750 14.5 11" s10 3 9000 20 2 4703 

4164 20 298" N23 3.5 6000 22 3, 4 4711 

'4165 19.5 305" SI8 3.5 11000 58 5 4712 
4710 

4711 24 245" N30 3 3000 7 1 NEW 

1 NEW 4181 30 166" S10 3.5 1500 22 

4806 10.5 21" N13 3.5 3000 6 2 4148 
Oct. 

'4826 20.5 255" so2 3.5 6500 50 1 NEW 

*4829 22.5 229' s i 0  3 9000 36 2 4779 

TABLE VIII. 

SUNSPOT DATA 

H When MT.W. MT.W. CMP Mean 
Type Gr. Day Lat. Seen No. 

AUK. 
a ,fi,t 23.8 SI8 12 18-29 13410 
b l.pl 30.3 SI1 23 24-5 13480 

dPF' 31.1 SO8 29 25-6 13485 
c 1 - p i  21.7 SI5 21 15-27 13462 

sept. 
* l , l  8.8 so9 15  2-14 13509 

9.1 so9 11 3-12 13511 I - d  

1 - p d  1.7 SI5 15 2-11 13507 
!PPI 8.7 SI5  19 2-14 13508 

18 3-14 13510 9.8 N I ~  *lAyd 

/ - p i  16.6 N14 27 10-22 13530 
' P , l  11.4 N15 19 11-22 13535 

d - d  13.6 S10 11 11-17 13534 
I P / l  14.2 SI2 20 6-20 13524 
1-Pd 15.2 SO8 10 9-18 13528 

'dflpyi 20.2 N23 16 14-26 13546 

'IPPI 19.1 S18 36 13-25 13544 

OCt. 
l a r d  10.8 N13 18 4-15 13599 

* i B y l  20.3 SO5 26 14-25 13625 

* l l 3 > l  22.2 SI0 23 16-28 13633 

A 
4 



1958 (CONTINUED) 

Event 
No. 
_. 

131 

132 

133 

134 

135 

136 

131 

138 

139 

140 

141 

142 

143 

144 

145 

146 

141 

148 

149 

150 

151 

S0321- g0319- '0304- '0321- 
0500/2 0321/3 0319/3 0500/3 

Go334.5- 
0335/3 

G1521- 

C1551- 
1529/2 

155313 

*1843- 
1851/3 

'0439- 
0453/3 

C2113- G2112- *2120- 
2114/3 2114/2 2124/2 

S1533-  g1452/3 
1144/2 

b2153/1 '2158- 
g2154/2 2205/3+ 

'0438- 
0535/3+ 

g2113/2 
S 2204- G2200- '2201- 
- 2411,'2 220312 2401/3 

~2204- 
2206 '3 

b2201/1 

SO*- Go040- '0046- 
0120/1 0046/3 0105/3 

go05411 

'1500- 
0&1/2 

K0023- '0021- *0030- 
0024/3 0045/3 0430/3 

~0034- 
003513 

K0038/3 
b0040 3 
~0042/3 
r 0043) 3 

Type Beg. 
UT 

Dur. M u .  Peak 
Mi". UT Flux 

200 MC/S DATA 

- 

ECD 
ECD 

CD 
CD 

CD 

CD 

CD 

CD 

ECD 
CD 

CD 

CD 

CD 
M i  

CD 

0304 
0311.5 

0501.5 
0512.5 

1129.5 

1842.5 

2112 

2152.5 

0440 
0443 

2150 

0042 

1440 
1438.5 
1440 

0019 

7.5 
50 

I1 
90 

1 

5 

2.5 

10 

3 
30 

1 3  

6 

135 

320 
0.5 

130 

0440.5 
0500.5 

1506 

160 

200 
300 

so 

g&l 

1 3  

150 

18000 
2300 

50 

I55 

1400 
180 
630 

85000 

OTHER RAI 

Freq. Type Beg. 
Mc/s UT 

9500 
2000 
1000 
545 
545 
545 

2000 
1000 
1000 
545 

9400 
1500 
600 

9400 
116 

545 
169 

9500 
2000 
1000 

161 

9400 
1500 
600 
600 
545 

9500 
2000 
1000 

9500 
2000 
1420 
1420 
1000 
600 
545 
169 
169 

9500 
9500 
9500 
1420 
1420 
545 

9500 
2000 
1420 
600 
545 

9400 
1500 
600 
545 
169 

9500 
2000 
1420 
I000 
1000 
545 

CD 
CD 
CD 
CD 
CA 
CA 

CD 
CD 
F 
CA 

SD 
SD 
SD 

SD 
SD 

SD 
ECD 

CD 
CD 
CD 

CD 

SD 
SD 
ECDM 
E9) 
CD 

CD 
SD 
SD 

CD 
CD 
CD 
SD 
CD 
CA 
CA 
ECD 

CD 
CD 
SD 
CD 
SD 
CD 

CD 
ECD 
CD 
CD 
CD 

CD 
CD 
CD 
CD 
CA 

ECD 
CD 
SD 
CD 
F 
CA 

0243.8 
0300 
0300 
0303 
0332.5 
0350 

0503 
0451.0 1 
0550 I 
0520 

1523.5 
1525 
1521 

1101 
1101 

1841 
1843 

0429.5 
0421 
0429 

2118.8 

1500 
1500 
I501 
1521 
1508.5 

2152.5 
2152 
2153 

0433.6 
0434 
0436 
0453 
0435 
0440 
0431.5 
0439 
0444 

2159 
2204.2 
2305 
2153 
2259 
2150 

0041.6 
0040 
0040 
0041 
0042 

1423 
1421 
1432 
1437 
1432 

0018 
0005 
0016 
0011 
0130 
0012 

A- 6 



> DATA 

lur. Max. Peak 
din. UT Flux 

60 
21 
21 
9 
6.5 
6 

40 
25 
20 

LOO 

136.5 
18.7 
8 

38 
1 

11 
5 

20 
10 
6 

2.8 

124 
57.3 
13 
3 

11 

3 
4 
4 

70 
60 
17 
59 
85 
80 
85 
5 
36 

3 
14 
9 
59 
59 
145 

10 
7 
13 
9 
7 

172 
128 

73 
86 
208 

60 
57 
89 
59 
40 
135 

0304.2 
0304 
0303.6 

0510 
0510.8 
0553.7 

1529.3 
1529 

1125 
1107 

0438.7 
0432 
0432 

2119.9 

1507 
1503 

2153.4 
2153.6 
2154.6 

0440 
0440 
0440 
0515 
0442 
0530 

2200.9 
2210 
2310 
2210 
2311 

0043.8 
0044 
0044 
0045 

1451 
1509 

0026 
0042 
0042 
0022 
0146 

5900 
(830) 
(1830) 
550 
780 
- 
1m 

(31) 
(65) 
(175) 

65000 

625 
173 
99 

379 
163 

15 
3500 

436 
(96) 
255 

400 

340 
136 
95 
80 
180 

505 
(37) 
(18) 

7340 
(2900) 
1089 
659 

(4800) 
224 
120 

3500 
2650 

528 
760 
540 
205 
176 
250 

3610 
(bZU) 
255 
72 
3 A  

718 
443 
306 
190 
540 

5920 
(2100) 
288 
1900 
(80) 

1600 

p0L.m CAP ABSORPTION 

=. Onset Rise to Dur. Int. obs 
ay UT Peak 

0450 48 1.5 L 

0600 16h 71 97 B,L,H,K 

15W 24 (3) L 

1530 11 84 85 E,L,H,K 

3.Pm - 6 R 8 

GEOMAGNETIC STORMS 

;r. ~ e g .  Dur. Type Int. No. sta. Max. 
ay UT Rep. KP 

.ug. 
17 

22 

24 

0623 Id sc ms 16 7 

0228 12h sc rn 11 

0140 1.5d sc m 16 



- 
- 

vent 
VO. 

2 

3 

4 

- 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

,6 

7 

58 

j9 

i o  

7 1  

72 

73 

74 

75 

- 

Gr. 
Day. 

g26 

27 

28 

__ 

'pt. 
02 

03 

07 

09 

14 

16 

17 

18 

20 

22 

22 

25 

28 

30 

02 
C t .  

03 

08 

10 

21 

22 

22 

- 

FLARE DATA 

~ e g .  End Max. Imp. Position NO. o 
UT UT UT Obs. 

- 1C45 
- 1047 
1 s  

2 s  

1x6 

1030 

0838 

0910 

2'08 

2 x 1  

1 2  

0 2 7  

1030 
1030 
1043 

2105 

1643 

0835 
0900 

0830 

0750 

2054 

2148 

1522 

2330 

2 
1 
1+ 

1+ 

2 

21 

3 

2 

1-  

1 

1- 

21  

S18W65 
S09E38 
S14W90 

SO8E84 

S32El8 

SlOW80 

SllW53 

S19W42 

N32W66 

S06W38 

N12E25 

S04W22 

7/2 
2/1 
6/1 

5/5 

2/2 

12/3 

8/2 

9/4 

1/1 

2/2 

111 

5/ 5 

SHORT-WAVE RADIO FADEOUTS 
Wide 

'pe ~ m p .  Beg. DW. Spread No. of 
UT Min. Index Ob% 

2105 32 5 

3 1023 

2+ 

3 1658 

3 0851 

2 0755 

1 2045 

3 0200 

3 t  2328 

62 5 5 

12 

45 5 8 

58 5 6 

35 1 1 

10 4 3 

60 5 4 

72 5 m 9  

10  CM. EV: 

Type Beg. Dur. 
UT Mi". 

'CD 

3 
2 

*M 

SD 

CD 

2 

2 

CD 

'CD 

1019 

1649 
1658 

0830 

0827 

0739 

2044 

2143 

36 

120 
9 

69 

11.3 

31 

3 

7 

0156.5 16 

2345 3-5 



I '  1958 (CONTINUED) 

_. 

Ivent 
No. 
- 
152 

153 

154 

155 

156 

151 

158 

159 

160 

161 

162 

163 

164 

165 

168 

161 

168 

180 

1 IO 

111 

172 

113 

114 

115 - 

DYNAMIC SPECTRUM DATA 

M e  I 
me/Max. Type m Type n W W N  
Int. Time/lnt. Time/Int. n m e / h t .  

i2114- g2104/2 '2108 
2115/3+ 2142/2 

weak all 
day 

b2045/1 '2046- 
2053/3 

C2144/3 G2143- '2149- 
2144/3 2153/3 

g2145/2 
b2146/3 
g2155- 
2156/2 

b1528/1 '1520- 
1535/2 

g2326- '2328- 
2321/2 2341/3+ 

92321- 
=0/3 

200 MC/S DATA 

pe Beg. Dur.  ax. Peak 
UT Min. UT Flux 

I 

3 

3 

D 

D 

CD 

C D  

:CD 
A 

1024.5 

2108.5 

0855 

0842 

0735 

2041 

2142 

1528.5 

2321.1 
2332 

18 

1.5 

23 

4 

35 

3 

11 

4 

4.3 
IO 

1038 - 

0845 

0138 

2145 

1532 

2330 
2354 

400 

600 

L O  

18 

60 

- 550 

1100 

140 

52000 
3600 

Freq. Trpe 
Mc/s 

0400 
1500 
545 
545 
125 
125 
125 
81 

9500 
545 

9400 
1500 

810 
600 
169 
81 

9400 
1500 
600 
600 
169 
169 

9400 
2000 
1500 
1000 

161 
161 

9500 
545 

600 
6M) 
160 
160 

9500 
2000 

9500 
3150 
2000 
1000 
545 

CD 
CD 
9) 
CD 
CD 
CD 
S 
ECD 

CD 
CD 

M 
CD 

CD 
ECD 
EC 
ECD 

SD 
SD 
ECD 
ECD 
ECD 
ECD 

9) 

CD 
SD 
CD 

ECD 
E O  

CD 
CD 

9) 
9) 

E O  

CD 
0 

E O  
CD 
CD 
CD 
CD 



- __ 
P m k  
Flux 

__ 
45 

185 
40 

35 
285 

10 
50 

3 2  

416 

293 

I50 
I :I 

- 

- PI.AGE DATA 

4838 

4826 

'4849 

4851 

4877 

*4883 

'4884 

4884 

4898 

-4897 

4898 

-4911 

*4913 

4913 

4913 

163 

71 

71 

240 

154 

141" 

55 

15" 

316" 

283 

S15 

NO8 

s12 

s12 

N22 

N15 

S18 

N16 

SO3 

2 2000 

3 GOO0 

3 5500 

3 11000 

3.5 l2000 

3 6000 

2.5 7500 

2.5 12000 

3 9000 

3.5 9500 

5 

49 

I1  

4 

34 

33 

8 

31 

31 

69 

1 

2 

1 

3 

1 

1 

3.4 

3 

I 

3 

NEW 

4817 

NEW 

4829 

NEW 

NEW 

4854 

4849 

NEW 

4813 

L I . 3  

NO". 
3 . 5  

3.5 

18 

24.5 

25.5 

DW. 
02 

NO". 
30.5 

DW. 
09.5 

12 

TABLE VIII. 

SUNSPOT DATA __ 
CMP 

G*. Ilav 
~ 

OCt. 
27.5 

NlW. 
3.3 

3 . 3  

17.8 

23.6 
23.6 
24.4 
24.9 

25.1 
26.2 

Der. 
2.2 
2.8 

29.6 
30.6 

NO". 

Dec. 
9.7 

11.7 
12.1 

- 

M*W 
Ldt. 
- 

532 

S I 1  

NO7 

SI0 

512 
SOG 
S13 
S13 

N17 
NZO 

N15 
N12 

SI7  
S17 

N14 

so2  
SO6 

29 

26 

3 

20 
11 
14 
13 

21 
30 

16 
13 

11 
23 

18 

27 
22 

22-26 

28-9 

27-8 

11-18 

20-29 
21-25 
18-29 
20-25 

18-29 
23-2 

17-8 
30-8 

24-2 
23-7 

3-15 

5-18 
5-17 

MT.W. 
No. 
__ 
13648 

13664 

13660 

13694 

13718 
13724 
13112 
13719 

13713 
13728 

13740 
13747 

13736 
13733 

13758 

13763 
13765 



!HER RADIO DATA 

mg. DUI. ~ u .  Peak 
UT Min. UT Flux 

1018 
1009 
1026.5 
1034.5 
1010 
1018 
1024 
1024 

2103 
2103.5 

0832 
0034 

0856 
0848 
0859 
0906 

0827 
0828 
0828 
0842 
0829 
0842 

0741 
0739 
0737 
0735 

2046.1 
2047.8 

2143.8 
2143 

1527 
1534 
1528.5 
1530.5 

0201.4 
0156 

2323 
2323 
2323 
2321 
2326 

76 
53.5 
0.5 
0.5 
5.8 
2.5 
2.5 
80 

5 
1.5 

104 
85 

38 
45 
35 
60 

8.2 
5 
4 
11 
2 
9 

27.8 
25 
27.5 
20 

1.6 
4.1 

3 
2 

7 
4 
2 
3.5 

6 
14 

50 
55 
55 
55 
70 

1028 
1039 

2105 

0858 
0835 
0904 
0859 

0832 
0829.5 

0805 
0746 
0745 
0747 

2047J 
2049.8 

2144 

0204.5 
0205.1 

2326.9 
2327 
2355 
2356 

698 
215 
50 
60 

350 
100 
30 

1174 
140 

E O  

- 

1210 

460 
225 
450 
03 - 
75 

301 
222 
,100 
105 
220 
40 

311 
(86) 
201 
(23) 

400 
2000 

617 
50 

90 
80 
126 
99 

570 
(73) 

3600 
(1150) 
(520) 
(530) 
700 

3.WlI - 7 R 

WLAR CAP ABSORPTION 

onset  ~ i ~ e  to DUI. Int. O b .  

iY UT Peak 

; 

rpt. 
22 

0330 17 70 133 B_,LH,K 

1400 22h 80 40 B,L,H 

GEOMAGNETIC STORMS 

". Beg. Dur. Type Int. NO. Sta. Max 
Y UT Rep. KP 

3. 

Pt. 
3 

6 

25 

0 

ct. 
)3 

22 

03xx 

0842 

0930 

0408 

1 W 5  

02a; 

0315 

Id 

2.5d 

Id 

1.5d 

Id 

20h 

2P 

S C  

g 

s c  

S C  

g 

SC 

ms 

ms 

m 

m 

m 

m 

ms 

12 

17 

10 

16 

6 

1 

16 





I -  
1958 (CONTINUED) 
- - 
Pvent 
No. 
- 
176 

171 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

1 U O  

196 

197 

198 

199 

- 

DYNAMIC SPECTRUM DATA 

C1727- G1727/3 '1729- 
1729/3 g1729- 1131/3 

1731/3 

*0520- 
0533/1 

G1443- '1452- 

g 1450/3 
1445/2 1500/3 

I -weak. G1610- 
'all da; 1614/2 

S1642- G1615- 
2106/3 1617/2 

C1635- g1619/2 
2106/2 

C1859/3 G1855- '1905- 
,'1919- 1904/3 1911/2 

2332/2 

i weak G2355- '2358- 
'all day 2356/2 2401/2 

I weak g2246- *2250- 
'all day 2247/2 2256/3 

g1656/1 *1658- 
1709/3 

C0220/3 g0220/3 '0224- 
g0226- 0231/2 

g0258- 
0227/2 

0259/2 

c1409- g1358- 

C1445- g1404- 

g1409- 

g1445- 

1419/3 1401/2 

1457/2 1406/3 

1419/3 

1457/2 

g1518- 

g1523- 

g1539- 

1520/2 

1525/2 

1540/2 

1442- 
1518/3 

*1601- 
1619/3 

*1501- 
1600/1 

'1515- 
1615/3 

200 MC/S DATA 

Type Beg. mr.  ax. Peak 
UT Min. UT Flux 

ECD 

ECD 

ECA 
F 

M 

M 

CD 

E O  

F 
CD 
CD 
CD 
F 

F 

1726 

1442 

1608 
1629 

1856 

2355 

1655 

0220 

1359 
1430 
1446 
1501 
1545 

1539 

10 

53 

13 
2s7 

11.5 

6 

16 

5 

- 246 
15.5 

7.5 
27 

134 

17  

1729.5 

1510.5 

1612 
1642.5 

1700.5 

0220.4 

1442 
1451 
1516 
1600 

1539 

7200 

260 

180 
180 

500 

!!a 

1000 

7000 

2800 
260 
630 
91 

2800 

OTHER I 

Freq. Type Beg. 
MC/' UT 

545 
167 

9400 
1500 

600 
545 
169 
81 

9500 
3750 
1w0 

545 
161 

545 
167 
167 

9400 
3750 
z000 
1w0 

545 

167 

167 

9500 
3750 
2000 
1420 
1w0 
545 

1500 
6W 
600 
545 
167 

600 
545 
167 

CD 
ESD 

CD 
M 
E O  
CD 
ECD 
F 

9) 

CD 
SD 

CD 
CA 

M 
ECD 
CD 

CD 
F 
CD 
CD 
CD 

CD 

ECD 

ESD 
CD 
F 
CD 
CD 
CD 

F 
ESD 
ECD 
CD 
CA 

ECD 
CD 
CA 

1728 
1129.9 

1443 
1439 
1439 
1439 1 
1448 
1453 

1 
4 

0041 
0035 
0037 

1606 
1608 

1856 
1856 
1905 

2354 
2354 
2355 
2355 
2355 

2251 

1659 

0220 
0220 
0220 
0221 
0220 
0220 

1414.1 
1415 
1451 
1416 
1415 

1515 
1517 
1430 



TABLE VIII. 

I E . 8  

1856.5 

1935.9 

1300.5 

I 

I859 

3605 

1701.5 

20 
1225 

15 

55 

300 

1500 
20 

571 

250 
5 

1750 

340 
5 

McM. CMP Mean Mean Ave. Max. NO. Age in Identi- 
iage NO. ~ r .  Day  LO^^. Lat. lnt. Area Flares Rotations firatIan 

4913 

4913 

4905 

4913 

4813 

4913 

4913 

4913 

4913 

4919 

‘4934 

’4936 

4934 

Der. 
5.5 9 SO7 2.5 3000 5 

15 244 N10 3 5000 

2U 73 S17 3.5 10000 

29 59 N l 6  3.5 15000 

1 N E W  

1 NEW 10 

48 4 4897 

30 4,5 4898 

SUNSPOT DATA 

dT.W. CMP Mean H When MT.W. 
Type Gr. Day Lat. Seen No. 

D K .  
5.4 

15.1 

27.0 
27.6 
28.4 

28.5 
28.8 
29.8 
30.2 

506 

n08 

519 
517 
514 

N12 
N15 
NZO 
N19 

22 

14 

25 
24 
19 

14 
19 
12 
18 

3-11 

8-19 

20-1 
21-2 
21-3 

28-2 
22-3 
23-31 
24-3 

13757 

13773 

13800 
13803 
13804 

13820 
13805 
13809 
13811 

9 1  8 



- 
- 
vent 
NO. 
- 
00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

11 

- 

Gr. 
Day. 

11 
)er. 

11 

11 

11 

11 

11 

12 

13 

15 

15 

17 

17 

17 

18 

19 

23 

29 

31 

- 

FLARE DATA 

- 

M=. imp. Position Nu. of 
UT Ob. 

5 0  

1705 

‘740 

“oz 

S O  

‘930 

1229 - 

1 2 5  

1040 

E 5  

0545 

‘1656 

1647 

1720 

1745 

1812 

1857 

1939 

1304 

1538 

1041 

1900 

0624 

1703 

1- 

1- 

1- 

2 

1 -  

2 

2+  

1- 

1 

1+ 

2, 

3 

SOZE10 

S02E00 

S07W88 

S02E00 

so2wo2 

S02E02 

S03W08 

S04W49 

S04W82 

N07W35 

S15E6G 

S18W54 

SHORT-WAVE RADIO FADEVUTS 

w e  h p .  Beg. Dur. Spread No. of 
U T  Min. Index OW. 

Wide 

S 

SL 

S 

S 

S 

S 

‘G 

S 

2 +  

1 

2 

2 

1 

1- 

3- 

2, 

1808 

1858 

1935 

1251 

1858 

0435 

OS40 

1700 

32 

17 

25 

38 

17 

10 

73 

36 

12 

1 

G 

9 

5 

3 

2 

10 

0 

10 CM. EVE 

Type Beg. Dur. 
UT Min. 

2 
-2 

4 

2 

2 

‘2 
4 

* SD 

2 
4 

‘CD 

6 
4 

1159 4 
1805 20 
1824 25 

1855 4 

1934.5 8 

1257 ia 
1315 260 

1039.5 5 

1857.5 5 
1902.5 GO 

0536 

1657.5 18 
1715.5 20 

3m 



, 

JIO DATA 

Dur. Max. Peak 
Min. UT nu 

2.5 
4.5 

35 
56 
41 
19 
41 
15 

25 
65 
6 

lL5 
432 

6.5 
7 
3 

3 
5 
2 
2 
7 

3 

I 

1.5 
6 
3 
3.5 
2 
2 

3.3 
3 
2 
60 
54s 

20 
30 
225 

1730.5 

1445 
1445 

0052 
0040 
0039 

1612.7 

1859 
1906.4 

2355.4 
2355.4 
2355.6 
2355.6 

2253 

1103 

0220.6 
0220.6 
0221 
0221 
0221 

1416.2 

1519 

20 
28W 

318 
281 
495 
140 
540 
60 

451 
(32) 
(10) 

E O  
1300 

90 

420 

(357) 
(1W) 
(91) 

2400 

(170) 
160 

2300 

1300 

663 
(92) 
(230) 
476 

(1660: 
300 

204 
162 
140 
150 
630 

1125 
140 

I E O  

POLAR CAP AaSORPTlON 

Gr. Onset Rise to Dur. Int. Obs. 
Day UT Peak 

GEOMAGNETIC STORMS 

h t .  No. Sta. Max 
Rep. Kp 

Beg. DW. Type ir . 
lay UT 

Ct. 
4 

7 

8 
ov. 
I2 

10 

18 

ec. 
22 

)4 

0730 

1523 

0650 

1- 

0 5 u  

0110 

09u 

0035 

Id 

0.M 

Id 

0.5d 

Id 

0.6d 

0.6d 

1.5d 

SC ms 9 7 

sc ms 6 6 

s c  m 12 5 

g ms 1 5 

g m 3 5 

sc m 5 4 

g ms 4 5 

11 sc ms 7 

3.m - 8 R 



1958 (CONTINUED) 
- 
- 
:vent 
No. - 
100 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

-. 
GI.. 

215 

216 

217 

- 

DYNAMlC SPECTRUM DATA 
m e  1 
ne/Max. ~ypern ~ypen F W  
Int. Time/Int. T imehi .  T m e h t .  

11108- g1657/2 
1118/2 

$1118- g1125- 
1835/1 1126/2 

g1121/3 

3 i n  g1138/2 
progress 

31835- G1806- 
1914/2 1801/2 

g1810/3 

Sin G1855- 
progress 1857/2 

gl858/1 

G1935- 

g1942- 

C1944- 

1940/2 

1943/2 , 

1945/2 

5% g1257- 91259- 

g1302- 

g1305- 

1836/1 1258/3 1312/3 

1303/3 

1301/2 

g1534/2 

G1858- '1901- 
1900/2 1901/2 

g0432- w438- 

GO44l- 
0434/1 0451/2 

0443/2 

00521- 80521- 
0525/l 0532/1 

b0501/3 

S1658- G1659- '1105- 

G1103- 
1114/1 1101/2 l?ll/3 

1105/2 
g 1101- 
1708/2 

b1109/1 

*1652- 
1712/2 

91722- 
1731/2 

*1745- 
1802/2 

'1803- 
1851/3 

'1851- 
1928/3 

91933- 
1950/3 

'1301- 
1655/2 

'1543- 
1554/3 

*1700- 
1712/2 

200 MC/S DATA 

rpe Beg. Dur. Max. Peak 
UT Min. UT Flux 

SCD 
F 

3 

ECD 

CD 
CD 

SA 
CA 

CD 

CD 

E W  

CD 

CD 

ECD 

1804 
1834 

1855 

1934 

1259 
1300 

1534 
1531 

1039.5 

1859 

0433 

0524 

0544 

1659 

19 
48.5 

2.5 

11 

10 
50 

0.5 
1.5 

4 

0.5 

2 

25 

95 

16.5 

1809 
1855.5 

1936.5 

1537 

0434 

0524 

1100 

5500 
320 

320 

4700 

sso 
1m 

48 
37 

500 

120 

91 

40 

120 

530 

OTHER RAD10 DATA 

Freq. Type Beg. DUr. 
uc /s  UT Min. 

545 

545 
161 
161 

545 
167 

545 
161 

9400 
1500 
600 
600 
545 
169 
169 

810 
600 
545 
169 
169 
81 

545 

9400 
zoo0 
1420 
loo0 
545 
545 
169 

545 
167 

CD 

CD 
ECD 
CA 

CD 
ECD 

CD 
ECD 

CD 
9) 

ECD 
CD 
CD 
CD 
CD 

CD 
ECD 
CD 
E O  

ECD 

CD 

cu 
CD 
F 
CD 
CD 
CD 
C 

CD 
CD 

1123 

1804 
1805 
1830 

1855 
1854 

1934 
1934.5 

1255 
1258 
1258 
1314 
1258 
1257 
1310 

1040 
1040 
1039.5 
1040 
1042.5 
1046 

1859 

..C"C "-0" 

0534 
0559 
0534 
0542 
0623 
0553 

1700 
1102 

3 

20 
25 

290 

3.5 
5 

8 
6 

26.5 
55 
16 
96 
234 
13 
50 

16 
6 
4 
2.5 
3 
8 

6 

so 
65 
11 
70 

52 
65 

7.5 

15 
9 

3 



M a .  Peak 
UT Flux 

I 

1856 

1931 

1302 
1302 

1042 

0605 
0605 
0605 
0544 

1707 

WLAR C'AP ABSORPTION - 
GI-. Onset Rise to D v .  Int. Ob. 
Day UT Peak 

140 

140 
KW 
1 s  

140 
890 

140 
- 1G 

1045 
884 
1950 

500 

100 
11% 

111 
110 
10 

1035 
1890 
I 

45 

(1000) 
(310) 
163 
(158) 
410 

92 
300 - 

- 130 
350 

GEOMAGNETIC STORMS 

D " ~ .  Int. No. Sta. Max Gr. Beg. Rep. KP 
Jay UT 

0002 

2022 

1547 

sc ms 

sc rn 

sc ms 

15 6 

6 4 

14 I 


