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BULLETIN No. CXVIII. 

S-Y OF PROMINENCE OBSERVATIONS FOR THE YEAR 1939. 

Owing ta the war ia Europe it b e  not beeu, m b l e  to &ot data h m  all the obsemCories whioh umdy 
mopeirate with the Kodeikanal O b m t c a r y .  This bulletin therefre sumrnariaea the obmmhiom of - 
minenow msde exoluaiv01y st this abserm during the yeer 1838. Perb I desls with the d86e of &e gti 
haw of the year md the date of $he seoond ""9; ha year are sum- in Psrt 11. 

PART I. 

Od&m . ut the W.-Photopphs of prominenma were obttbined dnring the half-year on 164 
whish ~6- aa 147 effkobive dey. efter giving mightage to bhe lates bken an days on whioh only 

obamatiiom wme podb10. The moan daily m b s  and numbers o%pmmineno88 ere given below :- 

Them @urea show a t3amkkabLe dearearre of pmiaenoe advi t  einoe the previous half-year, the dearease 
in arees d numbem being 46 par m 6 .  and 14 pea 0696. rwp&iv&. 

following diagram repmeents the didiribatian of promimums in latitude. The full line gives the nem 
daily ewae aad the bmkm a m  the meas daily nurnbeze far aoh aone of 6' of letitade, w13e the ordkmtea re re- 
amb tentha of s q- minute of am for the fidl line d numbem for the bmkm lina The diwam &om %eb 
the e0tivit-y ie now rcmidy canfined fivrm the eqmtm t o  about 66' of htritude in both 6he northern and soutjhern 

( 61 1 
Prica Re. I Ae. IS or 188. 8d. 



hahphma,  the petik near the north pole m a  during the p~~ two hdf-yema having oompletely dieeppu- 
ed. 

MEAN AREAS AND MEAN NUMBERS 
OF CALCIUM PROMINENCES 

JANUARY I TO JUNE ao, lose 
MEAN AREA-FULL LlNE 

MEAN NUMBERS......BROKEN LlNE 

PART I, DIAGRAM I 

Lhemaanheightdbhemarnextembof promjnenoae an, @van in I. The unit of slas is o m  sqm minute of am. The mean height aad tihe m a  
extant am derived in the asme way os in the m m s  hsKyeera. 



Jewerg b June 1988. Peromtag0 Hlast. 

Totel number o b M  48-27 

Totel ereea in nqaent minutm 988.4 848mO 4g 87 

It ie seen from the above table that both the numbere and arm show n slight easl;eFn defeat. 

Moothe. 

- 

M&dZic Pmkncss. 
Twenty-two metellic prominences were o b m e d  during the helf-yeer and their detsiIs am given below. 

NumbePof 
w (-1- 

Amla. Numbem. 

277 

271 

88 1 

886 

849 

808 

909 

987 

1,840 

Meart Extent. 

Daily rneene. 

1930. 

J B I ~ W .  . . 
B h U W y . ,  . . 
m .  
April . . . . 

. 
J m e  . . . . 

. . . -- 
N c l u 8 r - h .  . . 
Ist Helf-Year . . , 

Deb. 

1030. 
Jen~erg 8 .  

16 

21 

88 

Bebrwy 3 

0 7 16 

7.48 

8.47 

6 68 

0-62 

0-OG 

0.08 

0.11 - 
0.64 

Aree& 

I 

6.04 18 - 46 1. 48 97 

Height. 

# 

16 

60 

20 

16 

16 

10 

16 

16 

Numbem. Meen height. 

2% 

269 

8% 

81+ 

21+ 

21.) 

78+ 

as3 
147 

- 
Lixme. 

1 , 8 3 ,  4 , 6 , 8 , 8 , Q , 1 0 , 1 1 m d l 2 .  

l ,% 3, 4,6, 7, 8, 9, lo, 11 asd 12. 

1, 2, 8, 4,1, 7, 8, B, 10, 11 end 12. 

1,3)~8,4sb,6,8,9,10,11end12.  

4 end 10. 

4end10. 

4 end 10. 

1,2,3,4,6,  8 , 8 , 9 , l O , l l e n d l ~ .  

134.6 

192- 1 

137 0 

82- 9 

l l 6 * 8  

88-7 

898.6 

887 8 

681 a 4 

46 44 

38- 30 

34-37 

39-4a 

86.40 

42- 80 

36-01 

38-91 

4- 74 

4-49 

3.86 

4.16 

4- 12 

8-01 

4.20 

4.84 

Limb. 

W 

1 

E 

W 

B 

W 

10.18 

11.89 

18-20 

18m89 

14.00 

11968 

13 88 

12-60 

W 

E 

Meroh 

10 8 80 

Time 
I. 6. T. 

H. M. 

8 88 

10 20 

9 41 

0 21 

9 80 

0 7 

Beee. 

0 

4 

2 

1 

2 

3 

Letitude. 

North. 

0 

18 

4*6  

18-6 

9 .1  

8outh. 

0 

10 

20 

19 

0 

b 
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The distribution of rnehdio promintmaw ppes ee follows :- 

No. 

1 

2 

8 

4 

6 

6 

Thfdem werre OIL the eclst limb Ehnd nine on the we& limb. 

Beeight. 

8 

a6 

10 

20 

10 

111 

16 

16 

10 

10 

26 

16 

18 

10 

10 

+ 

Limb. 

- 7  

31 

E 

W 

B 

Iil 

E 

W 

W 

W 

E 

E 

H1 

E 

W 

givem below 

- 

North . . . . . . . . 
S011th . • • . • . . . 

Linea 

- 
~ I G P ~ ~ O .  

Candl09 

4aad10. 

4and 10. 

4end 10. 

4 and 10. 

4and 10. 

4 and 10. 

4 and 10. 

1,8,3,4,6,7,8,0, 10,lland12. 

4 and 10. 

1,2,~,4, i ,6 ,8 ,@,10,11end18.  

4 end 10. 

4endlO. 

Date. 

1089. 

~ e r c h  20 

88 

April 19 

96 

MW 2 

8 

4 

11 

88 

Jane 3 

87 

Ellement. 

Pel+ 

~ e +  

%+ 

Na 

33[6 

l3b 

L a t i W .  

A 

0276-8 

6318.8 

6868 0 

Dt, D, 

8677 

7066 

Nmm-Tbe key to the weve hgKb 

Time 
I.S.T. 

EM.. 

10 16 

10 6 

0 4 

9 9 6  

9 18 

8 10 

0 16 

9 88 

10 26 

8 6 0  

10 8 

9 80 

0 0 

8 49 

lPor(h. 

0 

29 

IQ 

26 

98.6 

89.6 

27 = 6 

10 

18.6 

11-I 

of the rnerkdio 

No. 

7 

8 

9 

10 

11 

18 

1 

4924.1 

6016*0 

6018*8 

bu bm b m  h 
6234- 8 

1876* 0 

1'-100 

3 

1 

Baee9 

0 

B 

4 

2 

8 

1 

I 

1 

1 

4 

8 

8 

&e 

0 

18 

16 

20 

16.6 

88.8 

h e m  in 

Blemenk 

Eb+ 

H e  

Fe 

Me. W+ 

Fe 

Clr 

1 lo-BOO 

6 

'I 

21'-40' 

ti 

I 

~ L U I  
ktitudeb 

110-9 

16O-4 

E~b€m€i 
latitludw. 

4'-4 end 2Q0nb 

WendSBnm6 



Partiou1tu-a of the dia laaememte o b m e d  with the speatro80ope in the chromosphere and prominmaas are 
given in the following tab P e :- 

Date. 

1989. 
Jennfuy 1 

9 

8 

6 

18 

16 

81 

22 

88 

28 

27 

88 

80 

RemarIre. 

~t top ; 190 to $12~ .  

At tap. 

Do. 

At baee ; 1 7 O  to el0. 

At top ; -lo to+dO. 

To red at baee and doleb at top. 

At top ; 4 4 O  to 40°. 

At fop ; 8Q0 to 818'. 

In ohrmosphem. 

At top. 

A+ beee. 

Afi tap ; 811° ta 80°. 

In the middle of the prominenoo ; 
la0 to 14O. 

Ab b-. 

Do. 

Af baee ; 19" to ela. 

A* imp ; So topGo. 

At bme. 

At top. 

A* beee. 

Do. 

At twp. 

Da. 

At hp;  41' ta do. 

At tap. 

Time 
I. 0. T. 

H. M. 

9 06 

8 60 

9 08 

8 68 

8 47 

8 0 4  

0 08 

9 09 

0 11 

10 84 

9 60 

1 0 8 8  

10 20 

9 41 

1006 

9 81 

8 46 

9 18 

9 38 

8 80 

8 80 

8 88 

9 16 

9 00 

9 18 

Limb. 

a 
W 

E 

W 

W 

B 

B 

111 

m 
IE 

B) 

E 

E 

E 

W 

W 

IC 

HI 

W 

W 

W 

w 
W 

B 

W 

Both- 
weye. 

0 

A 

North. 

0 

1.6 

46 

89.6 

87-6 

18 

4-6 

4 

4 

898 

84 

64.6 

9-6 

88 

4 

48-6 

4.8 

Red. 

0 

A 

1 

1.6 

1.6 

Om6 

1 

01 

1-6 

8 

1.6 

1 

0.6 

1 

2 

0- 6 

O* 8 

0- 6 

09 8 

0.6 

1 

Ldtude. 

8outh. 

0 

a0.a 

19 

7.6 

I9 

8 

81.6 

87.6 

88- 6 

SO 

Dimpleosment. 

Violet. 

0 

A 

1.6 

1 

0.6 

S 

4 

6 

1.6 





Dab. 

1038. 

H e b r w  27 

$8 

Mac& 8 

4 

0 

6 

7 

8 

I 

Time 
I, 8. T. 

H. M. 

8 47 

8 36 

8 40 

8 48 

8 31 

8 06 

0 06 

8 61 

8 61 

8 81 

8 48 

8 4 8  

8 4 1 ' 2 0  

8 6 8  

8 $8 

8 0 0  

0 05 

8 8 5  

0 0 0  

9 0 0  

9 0 0  

8 43 

8 48 

8 42 

8 3 6  

8 86 

8 86 

9 90 

g O S  

Limb. 

W 

E 

W 

W 

13 

HI 

E 

W 

W 

W 

W 

W 

W 

W 

W 

Bl 

W 

B 

HI 

El 

1 

W 

W 

W 

W 
W 

W 

W 

H1 

Lefibude. 

North. 

0 

84.6 

1 

24-6 

6-6 

6 

4 

14 

80 

07.6' 

80 

30 

80 

80 

21.6 

24-6 

88 

18 

88 

Bouth. 

0 

17 

8 

27.6 

H 

19 

7 

6 

30-5 

11 

2 

I%emerks. 

D i S p u e n t .  

Red. 

SI 

2 

1 

0.6 

0.6 

S 

la6 

0.6 

0 6 

0.6 

0.6 

0.6 

1.6 

8 

8 

8 

1-6 

1 

1-6 

1 

1.6 

Viole0. Both- 
wep. 

B 

1 

0.6 

0.6 

0.8 

%L 

At top; 31'-6 to 37O-6. 

To red et top end t o  violet at baae. 

A0 bop ; 16O to 18O. 

Ai  top= 

Ab baee. 

In the middle of prominerroe; 26° 
to 80°. 

Ad beee. 

Atl Me 
Aa bae& 

At tap. 

I 

0.6 

1.6 

0.6 

Om6 

1 

1 

A* belle, 

A t b p 1 P t o 7 ~ .  

In the middle of prominence. 

At top. 

Ah bees. 

Do. 

At top. 

At Imp ; 8B0 to 8P. 

At- ;Soto 8t0. 

h to f i b  889 d d d b  of promiaencs; BBO 

At bq j BSO to 8 8 O .  

At ber& 

A* ~MEI ; lo0 to 18O.  

At top. 

A0fap;~0t0230. 

At top. 

!J!oIsaetibaseeodtovioleCetrtap. 

A* b p  r l!iO to 14O. 

At bp. 



Re~m~rka. 

At birse. 

At top. 

Do. 

At hfhne. 

At top. 

kl the middle of promheme. 

In the middle of promimum ; 27. 
to BO. 

A* beea 

At top. 

Do. 

Do- 

A6 top ; 14O to 1 8 O .  

Ab top. 

At bane ; 4 O  to go. 

At lop ; 16O to 17O. 

At top. 

Ab b- 

Ab tap. 

Do. 

At tap; lo to 63 

At beee. 

In 4lhmmghm. 

I n t h e m i d c l l s o B ~ .  

Do. 

A* baee 3 87O to 81°. 

At top. 

At bme ; 18" to 14O. 

~ t h e m i d d b O P ~ e ; l l m  
to 1 6 9  

A* tap. 

Dab. 

1989. 

Memh D 

10 

11 

1P 

13 

14 

16 

17 

18 

80 

81 

Time 
I. 8. T. 

H. M. 

0 27 

0 18 

8 80 

8 30 

8 68 

8 60 

8 60 

8 86 

9 16 

0 8 

8 88 

8 88 

8 40 

9 0 0  

0 B 

8 63 

8 & 

9 $4 

8 6 0  

10 00 

10 10 

8 60 

8 42 

8 60 

10 6 

10 10 

10 16 

9 37 

0 34 

Latitude. 

North. 

0 

14 

28 

14 

18 

80 

98 

80 

10 

28.6 

6 

6 

8 

7 

56-6 

1 

80.6 

29 

78 

Limb. 

PJ 

W 

E 

E 

W 

W 

W 

1 

W 

W 

W 

W 

W 

rn 
E 

W 

W 

W 

W 

W 

W 

E 

Iir 

E 

E 

E 

B 

W 

W 

0oubh. 

0 

46.5 

29 

6896 

10 

10 

83 

5 

3216 

B 

18 

18 

Boiih- 
weye. 

0 

A 

Red. 

0 

A 

1-6 

O* 6 

0.5 

1 

0. 6 

0-6  

0.6 

81 

1 

1-6 

l a 6  

61 

1-6 

3 

lm6 

2 

1 

0-6 

DiepIecnmnnb. 

VioLeO. 

0 

A 

09 6 

O* 6 

0-6 

0.5 

Om5 

1 

B 

0.6 

0.8 

0-6 

1 



I 
Date. 

1989. 

lldaroh 28 

28 

24 

86 

20 

27 

28 

30 

31 

April 1 

2 

Remmks. 

At bese. 

Do. 

Da 

A+ top ; 8 8 O  to 90°. 

In-- 

At top. 

In ahmoephere. 

At top. 

~ a .  

To md in the middle of prom- 
and to viobt~ at top. 

At top. 

At h e .  

At top ; 20° b SS". 

At b e .  

Do. 

Ovef the whole pramfnenoe ; 1 a0 
to 1 6 O .  

I" abrom011-. 

At beee. 

At top. 

Do. 

At top ; 84' to 80O. 

At bwe ; 20" b 2 8 O .  

At h. 

In -- 
At top ; 88' im 30°. 

At b w .  

At top. 

Do. 
- 

Titne 
I .S .T.  

H. M. . 

9 26 

9 40 

9 33 

9 28 

9 88 

9 6 

0 2 

8 68 

Q el 

0 20 

0 20 

D 18 

0 10 

0 12 

Q 19 

9 4 

8 31 

0 17 

0 17 

0 36 

8 60 

8 40 

8 35 

9 ao 
9 10 

0 48 

8 88 

8 68 

Red. 

0 

A 

0.8 

1 

1 

1.6 

0.6 

1 

0.0 

0.6 

om6 

2 

016 

Limb. 

IC 

W 

W 

W 

W 

B: 

E 

El 

w 

W 

W 

W 

W 

E 

E 

W 

E 

W 

W 

E 

E 

El 

P 

E 

W 

E 

H: 

W 

Latitude. 

North. 

78 

88 

20 

56-5 

28-6 

18 

37 

8 

14 

85 

27 

61 

! 

8011th. 

0 

13.6 

14 

19 

10 * 5 

18.6 

70.11 

91 

69.6 

7 

6 

73 6 

10 5 

B 

29 

41-6 

16 

DiaplacPement. 

Violel 

0 

A 

1 

8 

0-6 

0.6 

191 

1 

0.6 

O=CC 

1 

0 - 5 

1 

1 * B  

1 

l l 5  

0.6 

0.6 

0-6 

Both- 
wayem 

0 

A 

0.6 

0 * G 





Dab. 

1980. 

A f l  80 

88 

23 

88 

27 

88 

80 

80 

adsJr 1 

2 

8 

4 

Time 
I. a T. 

a. M. 

9 80 

9 16 

9 08 

9 0 

9 08 

8 iN5 

9 18 

8 48 

10 10 

10 18 

10 04 

10 00 

9 03 

9 14 

0 10 

Q 06 

9 0 6  

9 06 

0 80 

9 17 

9 49 

9 80 

9 80 

9 80 

9 8 6  

9 26 

9 16 

9 18 

10 7 

10 7 

Mtude. 

North. 

a 

10.6 

21 

83-45 

86 

16 

7 

18 

69 

38 

1Q 

8 

10 

84 

12'45 

11.6 

8 

13 

29 

11-8 

Limb. 

B 

W 

W 

W 

B1 

E 

E) 

E 

E 

HI 

W 

W 

E) 

W 

W 

HI 

B 

E 

W 

HI 

W 

hl 

E 

W 

W 

W 

W 

B 

W 

W 

. 
South. 

--. 

0 

17 

40.6 

14 

20 

18 

14 

0 

0 

17- 8 

16 

16 

Renmrke. 

over whole bightit 16a in Ik. 

Alibp;Wtio 48'. 

Ab top* 

A6 bass. 

Ab top- 

At baee. 

Do. 

Do. 

A% top. 

Do. 

Do. 

Do. 

Ih o h r o m ~ ~ ~ *  

A* tap- 

Ab bee& 

Do. 

Do. 

Do. 

Do. 

Do. 

Ab tap. 

kl tihe middle of pmmbme; 11. 
fa 140. 

A6 WQ- 
At bese; IS0 to lo0. 

At top. 

Do. 

& base ; 2Ba b 80". 

At middle. 

&bop. 

At middle. 

Red. 

1 

l e l 5  

I 

0-6 

1 

1 

1 

1 

0-6 

1 

8 

1 

1-45 

1 

2 

1 

0-6 

0.1 

0.1 

1 

Diapbemmt. 

ViobG 

1 

096 

0.6 

0-4 

0-8 

0.6 

0-5 

1 

1 

1.6 

1 

Om 8 

Both- - 
B 

1 





Deb. 

1980. 

milf 410 

29 

30 

31 

June 8 

4 

6 

11 

16 

17 

86 

e7 

Jhmerke. 

At top. 

At baee. 

Ah top. 

A6 baeo. 

At bnee ; 23" to 2h". 

At top. 

l[li ~ m o s p h o l ~ .  

Over the whole promiuenoe; 38" 
to R 8 O .  

Over the whole prmninwco. 

Over the whole p r d e n w  ; 2 0 O  
to 86'. 

Over the wholo promi~~ei~ce ; 8" to 
18". 

At top, 

At b w .  

At top. 

Do. 

At lap ; 4U" to 61°. 

A& top. 

At buso. 

Do. 

AL top. 

Do. 

At bnee. 

A t t 0 p ; 3 3 ~ t o 2 8 ~ .  

In chromoaphore. 

At bese. 

At top ; fJO to 8'. 

At baee. 

At inp ; 60' to 59'. 

Atbaee. 

Time 
I. 8. T. 

- - .  

H. M. 

10 46 

10 1U 

10 7 

10 14 

10 14 

8 62 

0 0  

L) 30 

0 30 

10 40 

9 6 0  

10 11 

1 0 2 3  

10 64 

10 64 

8 GS 

1) 10 

10 16 

10 32 

10 aa 

10 22 

D 13 

10 8 

9 88 

0 23 

o 2 

8 S 

8 68 

8 40 

Both. 
Way& 

1 

O D  G 

1 

1 

Dieplsoernent. 

M. 

--. 

I 
% 

0.6 

0 * fi 

1*6  

0.8 

1 

1 

1 

0'6 

0- G 
1 

1 

1 

0.6 

S 1 

, 0.6 

1 

Limb. 

- 

W 

W 

E 

U 

.I$ 

I+- 

W 

B 

IZ 

I3 

E 

W 

W 

W 

W 

IG 

x 
E 

B 

B 

IC 

W 

E 

E 

W 

E 

E 

W 

W 

Latitude. - 
North. 

- .  

0 

17 

87 

16 

4 

(J4 

36 

28.6 

83.6 

10 

86 

80 

0 

24 

71 

11-11 

Violet. 

-. 

JtL 

0-6  

1 

4 

1 

1 

3 

2 

E41 

1 

81 

1 

B 

huth. 

0 

17.6 

24 

63 

17 

20e6 

60 

17 

17 

18 

0 

16-6 

7 

7 

67#6 



There were 266 diqlamenta aa against 136 in the previous helf-yeer and they ware di&ibud ae follower, 

Of these 1Q8 wore trow& tbb red, 111 towards the violet end 9 both WAF eimultao~oualy. 

Reuersale csnd d%Zd- on tha ~ ' 8  dwc. 

Five hundrecl aud sixty ~IVO bright r e v d  of the H M line, 391 dark r e v d  of the D, line and 29 displaw- 
ments of the H line were obstrved with the a-cope during the helf-year under review. Their dhtriba- 
tion is shown below 

North. Boath. E&. we&. 

The d i s p b a t s  towerds the red numbemid 12, thm towards the viol& 8 end those bo%h mys simulta- 
neonsly 9. 

During the half-year eruptive promhenom were photographed on February 8 end Blay 2 end 31. All of 
thw wme on the N. E. h b .  On Pebruary 6, %here were two eruptive prominencss at latitudes 13' and B40 
which roae to h@te of about 8' d 10' mqmtively. The prominenoe of &by 2, roee to tb height of more than 
6' and waa amoaieted with the spot group (Kodd~anel No. 7040). A height af ebout 7' was m e a d  irr the 

of the prominace of May 81. 
The Hele speabui was uwd daily (except on 8undaya and holidays) far obmvation in +he H OC Zine 

of cibmghg p h e n o m ~ ~ w ~ m t s  an the srm's limb arrd dim. AB in pmvioua yeam %hem o b m w  
were made nomnally &t the horn ellathi by the IntmmtiOgal A&ronomid Union to this o b m t o r y  far th i~  
purpm, but mre &lea conhued outeide of these routine h m e  an acmiona when there werre intawthg pheim- 
manem-. 

Ths diqhanente c~b& aith the e-ompe in the pro-aa and in the H 4 derk end bright 
mmkiage are 'A below :- 

Easb limb. Weob h b .  T d .  

wodh k b h .  Elest. west. !raid. 



The partiaulars af the bright ohromoaphaio eruptions o b m e d  during the balf-year are given in the folIow. 
ing Table. 

T A B L ~  lY.-Lrs~ or BIE~GHP C ~ W M O ~ O  E R U P T I O N P ~ A E Y  TO J m m  1939. 

Of bheae  eruption^ that of the March 3rd w~ the brighteab end the largest one. Ite intensity a% mndmum 
wes 4 tima that of the undirrt;urbed dieo and its tab1 ma amounted to about 600 mUianths of the m ' s  hemis- 
hem. In dclition to following the progrese of the mptian with the epo~%mhaIi08~0pe, a se3ieR of 43 spectra- 

g e ~ i ~ a m s  in H .: light wem obtained. in repid sucaeedoa et i n t m d s  of about ane minute each. 

Date. 

&dIk&1989 . 
ZbdMhhlQ30 . 
6th Apfil 1989 = 

lefhAprillQ30 . 
l@&Aprill080 . 
lsbh April 1089 . 
abtApril1939 . 
a lo t~pr i l  1989 . 
6tbMay 1980 . 

MlhMey 1938 . 
89th May 1930 . 
Mlh June 1039 . 
Nth June 1980 . 

t 

Photographs of the sun's diso in H oc light were obfe$led during the half-yeas on 166 days whiah ware ma- 
kQaed as 144 effeotive da;gs. The mean daily m a ~ ~  of H % a b q t i a n  ma;rkinge (oorreoted far fdorteniug 
in millionths of the mn'e viaible hemisphme and their mean daily numbers are given below :- 

The above Quree show e dearam of 6 per csnt. end 10 per oenk. in ~3~retbs snd numbers ~ e ~ v a l y  o m  Cham 
of the previous half-ymr. 

The M b u t i o n  af the mean daily mew in Wfade ie shown in the fdawiPg die,gram. Campared wi* fhe 
previous ha-yam, the p& uf H v i @  inthe northem hankyhem h.s a d d  6' tow11Pde the pole, M e  bhe 

Time I. 0. T. 

Beginning. 

H. M. 

8 80 

10 0 

9 7 

8 16 

Maen 
LBtitade. 

O 

-21 

-18 

+ 18 

+ 18 

$ 18 

+Id 

-17 

-17 

+ 14 

-11 

+ 98 

+ 18 
+ 12 

Mefm 
Longitude 
h m U Y .  

O 

88W 

28 W 

14 W 

4 W  

44W 

14 E 

8W 

70 HI 

8E 

8E 

88 W 

CIS W 

88 W 

TntenEjtim 
moording 
torare& 

- 

S 

• 

1 

2 

B 

2 

2 

1 

a 

8 

2 

2 

1 

M d ~ ~ u m .  

H. M. 

8 80 

10 10 

9 89 

9 87 

9 28 

9 0 

18 40 

14 80 

Q 86 

10 84 

11 80 

14 63 

8 14 

Remarke. 

E % o n t ~ ~ .  

~mspaotmhelfoepom. 

~ b 4 - t p o f n t i l h  
the mem~ mgkm (intea- 
dm % 1,ln Q 

m e ~ e - .  

Brvrrn-eJhW- 

Bkomr ~ b ~ l i o g r s m .  
(A* fmu poinb in bhe 

Intend- 

End. 

a M. 
9 6 

11 0 

0 40 

10 0 



two @a i~ the soutihern hedaphere have adrsnoed 8' towards iihe equstor. Aa in the oew of prominan061 m 
the limb, the e d d t y  ia mainly oonfined from the equator to about 66" af htitude in both the hemispheree. 

SOUTH 

Part I ,  Diagram I J  

NORTH 



B d  emas end numbers show m eosteap defeat, the percentage enat beiq 47.1% for sreaa and 49.78 for 
numbers. 

The mean dsily .rearr d H 4 absorption rnarkhga unmrreoted for foreah- me :- 

The nnoorreated swcul m o u n t  to 68 per mnt. of the oomted ona. The m e  of Wbution in latitude is 
ae neual b i l a r  to thaf of the oameofed ama. 



PART 11. 

~ZTMXABY OB PBOIWBI~R(IZP OBBBRVATlONB BOB T H I  SBOOND-HUB OB THBl W 1930. 

Cdcium p m i m 7 ~ 8  d tki lid.--The mean daily area8 and ~iumbem of prominsnc88 for the mwnd-half 
of 1938 me given below. Thew m a w  en, cormotsd sa susuel for incomplete or imprfect photogr&phs, the total 
of 142 &.ye for whioh photogr8pha were 8mdabble being reduoed t o  124 effeotim dsp. 

When-oompered to th- of the hbhalf of the year. them f ! i g ~ ~  &ow an ino- of 17 psr aentm both in m w  
and numbera. 

The distribution of prominencm in htitude in repmmnted in the following Wm. When compared with 
the previoue b d f - p ,  the peak of aotivity hae moved 6' towerds the equator in the nofibern heuniephere and 
thet in the eouthern hemiaphm has a d d  6' towards the pale and hae boome more p-nt. 

MEAN AREAS AND MEAN NUMBERS 
OF CALCIUM PROMINENCES 

JULY 1 TO DECEMBER 81, I880 
MEAN AREA-FULL LlNE 

MEAN NUMBERS ,.....BROKEN LlNE 

NORTH \ PART II, DIAGRAM I 



The monthly, qaarterIy and half-yeerly maa and numbers and the height and the mean extant of 
prominenoes am given in Table I. 

T m  I.-ABSTELOT BQB L~~B~ooND-FT~T;A OB 1930. 
- 

The tmw ahow a, deosease at the ewt limb and the nambera e alight inoream, &e ie men from the above 
table. 

Me$dlb l=mmhma. 
The d e w  of tihe 37 metallio prominences obsemed dnrlng tho half-yeer are given ki the following table. 

The key to the wevele- of tb.e m e U o  lines ie the same as that given in Part I. 

8 4 l e  
&ldH&If-Yem . , 1% 871 a 6 1818 14968 38.11 0.16 
- 

Arema. 

86.9 

116-7 

147- 1 

110.3 

90.8 

120.7 

848.7 

881- 8 

b 

Month& 

. 
iese. 

J u l y . . . .  

Auguab . . . . 
FJepkmbber . . , 

Ootober . . . . 
Nov8mber . , . 
I)€mmbar . . . 
9 r d Q u m t m . .  . 
4th Querter . . . 

Numb 

M7 

836 

896 

800 

220 

881 

877 

Number of 
aeys 

( m i v e ) .  

82 

19) 

I S +  

s6* 

8% 

60& 

Mean Height 

- 
#I 

87.83 

89 88 

84.49 

86mOO 

42.80 

88-85 - 
37.08 

39-31 

'kf88n h t .  

0 

6.86 

6.87 

6-04 

6.61 

0.76 

0 * 48 

6.79 

6-87 19n.6 

Daily Mmzl8. 

Hdgh*. 

# 

SO 

10 

SO 

20 

Limb. 

w 
W 

BI 

W 

Dells. 

1839. 

A m  1 

2 

eo 
38 

Amas. 

8.88 

6.81 

6.77 

8.66 

6-66 

4- 78 

Lin88. 

--- 

4 a  10. 

4 10, 

4 ~ d  l o .  
dendl0. . 

Numbem. 

16. BO 

18*21 

16*48 

18- 38 

14.84 

12 * 71 

18.83 

I 

!L'he 
I. 0. T. 

a M. 

0 87 

10 0 

e aa 
8 44 

Baee. 

0 

1 

1 

s & w .  

North. 

0 

14-6 

11 

80uih 

0 

88 

28.8 



18504on#* 

T,tnea 

1,8,8# A 6, 8, 8, 0,10, 11 and 12. 

4 and 10. 

4 e4d 10. 

1, 2 s  8, 4, 8, 81 8, 8, 101 11 apd 18. 

4ePd 10. 

1, 8, 8, 4 6, 8, 8, 9, 10, 11 d 18. 

1 s  % 88 4, 68 6, 8, 10, 11 and 1% 

1, 2s 8, & 6, 6, 8s 0, 10, 11 d 1% 

4 ead 10. 

4 aPd 10. 

4ePd 10. 

1,8,8,4,6,6,8,0,10,11snd18. 

4 ePd 10. 

4 4  10. 

4and 10. 

4aadlOa 

4 a 1 0 .  

4end10. 

4 d  10. 

1,9, 8, 6 6,6, & QplOW 11 aad 12. 

4- 10. 

bendlo. 

4 m d  lo. 

4 and 10. 

4 end lo. 
4errd10. 

4aod10. 

4end 10. 

4 d l O .  

1, & 8,4,U8 6, 8, 0, 10, 11 and 1% 

4- 10. 

r e ~ a ~ o .  
1, S, 8,$ 6, 6, 8, B, 1 8  11 aPd 12. 

*- :.. 

TO IhBawmE 

Height. 

8 

86 

16 

16 

16 

10 

66 

16 

60 

10 

10 

10 

80 

16 

10 

10 

10 

10 

20 

10 

20 

16 

80 

10 

15 

10 

80 

10 

10 

10 

10 

10 

10 

90 

or 

b. 

0 

8 

2 

6 

8 

B 

6 

4 

7 

1 

2 

2 

B 

B 

B 

6 

s 
8 

3 

8 

11 

2 

4 

Deb. 

1080. 

Ebptamber 1 

B 

8 

4 

b 

7 

8 

8 

16 

81 

94 

Ootobe~ 6 

6 

Limb. 

EJ 

H1 

HI 

E 

W 

W 

E 

W 

BI 

'IB 

B 

El 

B 

1 

BI 

Bl 

w 
E 

E 

W 

El 

E 

w 
W 

E 

E 

W 

W 

W 

W 

BI 

w 
W 

TAB- I r . t l rm 

Tim 
I. 0. T. 

a M. 

Q 07 

9 6  

0 82 

8 16 

8 10 

9 6 0  

10 0 

9 an 
8 5 5  

9 66 

10 66 

10 16 

11 0 

8 62 

8 89 

0 0 

13 a7 

8 111 

8 66 

9 16 

0 86 

O M \  
9 as 

~T&K#ICI Pao~me-JuI ,~  

SO 

Ootober % 

November 91 

Dimamber 8 

17 

10 

L 

Leaitlade. 

No*. 

0 

16.6 

13 

0.6 

88 5 

98.6 

11 CT 

18 

SO*. 

0 

17.8 

24 

19-6 

14.6 

7 

l4-6 

4 

86-6 

6.6 

11 

18 

20*6 

88 

4-8; 

8 

86 

8 

0.6 

9 

Q 

8 

80m6 

14-6 

10.6 

19.6 

18 

8 4 4  

10 88 

9 10 

0 7 

10 18 

8 11 

8 16 

8 80 

o 7 

8 66 

8 

S 

1 

8 

8 

1 

, 1 .  

1 

0 



Lxq- of tib Hy*m GM. 

Pwtiuulars of diq)Ituumonta observed in the ohromosphers end the prominenoes sn, given in Table I1 
below. 

The distribution of metallia pmminRnmB was ss folbm :- 

North . w . .  

huth . . .  
Of thoec, twcnty-om were on the eeat limb end 16 on the west limb. 

lo-100 

1 

10 

11°--80' 

8 

11 

81°QOD 

. . 
6 

81'4 

b . . 
2 

Msea 
letitnde. 

14O*8 

14"-8 

a 

k t m n m  
Isidhde~= 

oO*Bend89O*6 

0°*6 end 36O 
i 









Dete. 

1989. 
September 20 

27 

30 

Ootober 1 

6 

6 

9 

10 

18 

ao 

ea 
24 

November 4 

81 

26 

88 

2'7 

\ 

Time 
I. 8. T. 

H. 116. 

11 80 

11 16 

10 6 

10 6 

0 0 

10 87 

10 9 

9 1 8  

9 

0 88 

Q as 
0 92 

8 6 8  

8 4 8  

9 12 

9 4 6  

10 9% 

1087 

10 8 

o ec 
9 2 3  

0 $8 

10 7 

10 14 

8 I6 

9 48 

9 30 

9 16 

8 4 6  

9 12 

Letitude 

North. 

0 

10 

18 

4 

0-5 

66 

81 

5M 

8s 

8.5 

88 

17 

84 

M 

88 

81.8 

18.6 

84 

10 

Limb. 

W 

W 

la 

E 

E 

E 

W 

W 

I3 

W 

w 
W 

E 

W 

W 

W 

B 

E 

W 

w 
E 

E 

E 

W 

E 

W 

E 

B 

B 

W 

. 

8outh. 

- 
0 

86 

16.6 

18 

90 

14 

10 

9 

81 

87 

88 

77 

0.6 

Remarks. 

- 

Ab beee. 

At top. 

Do. 

Do. 

Atbatie. 

To red at baee and to violet a% top; 
89O to 81'. 

In ahromnephm. 

At beee ; -lo la +2O.  

At beee. 

At top. 

A I ~  barre. 

At middle. 

At top ; 20° to 41P. 

88' to 26". 

At fop. 

Do. 

At baae. 

At middle ; 7O to 100. 

At top. 

~t ba~le. 

Alr fop. 

At base. 

In the middle of promineme. 

A~beaej 81° to38 

At bmh 

To red at barn aad to violet at 
top. 

Over tbe wh~le pmminenoe 1 14' 
h lQO. 

A* baee. 

At top. 

Both 
wap.  

- 
1 

1 

81 

0-6 

' 

Red. 

B 

1 

2 

2 

0 6 

1 

1 

23.6 

1 

0-6 

1 

o * LS 

0 -6  

0.6 

0.6 

0-8 

1 

S 

4 

0-8 

0.8 

Displaoernent. 
, 

Violet. 

a 
0.6 

2.6 

2 

2-5 

B 

1 

0.6 

1 

1 

1 



D&. 

1089. 

November 88 

29 

80 

lh61~~ber 1 

4 

6 

7 

8 

10 

11 

14 

10 

l? 

10 

PO 

81 

88 

88 

_I 

Renmwks. 

In f i e  middle of pmmigmno8. 

At top. 

In-e 

At tap. 

Ail beee. 

At top 
At tap ; l Q O  to SBO. 

At d ~ p .  

A* top; 8 O  b 7". 

A* bam 

In the middle of promfnemm 

A*-; 4 @ O h  613 

h - 4  

Do. 

~ t t i a p l a ~ b  840. 

At top. 

A* hp ; 81° to 88'. 

A+ t#p- 

In tihmnoqh- 

At trsp. 

Do. 

At beee ; 16" tn 189 

At baee I 10" b 18S 

A* bp 1 16' Qo 189 

Att#lle;BOOt08%~. 

At @ 
I h  

Do, 

l b  

A t t ~ t p ; l f ~ b 7 ~  

UWB* 
L 

Limb. 

W 

E 

61 

W 

1 

W 

W 

W 

B 

1 

B 

BI 

ZO 

E 

B 

HI 

W 

BI 

E 

W 

W 

W 

W 

W 

W 

W 

B1 

W 

W 

W 

E 

, 

Time * 
I. 8. T. 

E L M ,  

8 82 

9 0  

8 67 

9 16 

8 60 

Q 20 

8 47 

@ 16 

8 4 Q  

8 M )  

0 10 

8 66 

8 M  

8 68 

0 o 
8 8 6  

8 88 

8 

8 6 6  

8 10 

8 8 

8 63 

8 69 

6 

8 CIB 

8 47 

8 LO 

9 PB 

8 43 

8 88 

9 18 

Latitude. 

Morbb. 

69 

0 

88 

6 

46 

6 

80 

82-6 

BCI 

88 

15 

8 

11 

17 

17 

17 

21 

M) 

. 9.I 

801ztb. 

o 

10 

93-6 . 
48 

80.6 

14.6 

16 

88 

8 

18 

10 

18 

6 

- 
Both= 
we-. 

1 

B1 

Red. 

L 

0.0 

1 

81 

0.6 

Om8 

1 

0.5 

1.6 

1 

1 

S 

B 

0.6 

81 

1 

1 

Di~plecemenb. 

Violet. 

L 

1 

2 

Om 6 

1 

1 

1 

1 

1 

Ell 

1 

4 

B 

0-6 

2 



The total number of disphoements waa 186 m agsinst 266 in the previous half-yeef and their diatribntion 
wee @El followa :- 

North. soulh 

- - 

Ninety-two were towards the red, 84 towards the violet and 0 bothweys aimulhmoudy. 

Repzer8ah d d k p ~ ~  0% h ~ ' 8  &o. 
$our hundred and one bright revereah of the H e line, 320 darg re- of the D, line cmd 36 dis 

of the H # line were observed with the speotroeoope d d n g  the half-pr. Their didzibuti011 is given e~-~ 
North. South. mt. weeb. 

Twenty-two disphemenb nere towanb the red, 6 tawerds the violet 4 8 bothw~~ye simdtmeoualy. 
An eruptive pmnhno8 wae photapphed on &pteunber 1 on tIie B. E. limb at latitude 18". Though the 

promineno8 stteinsd a &run height of only B, yet it ahowed very brp Doppler dbphxmenta O ~ Q H  to 
violet end 6 to red at the top d b~ re~lpeotively. Tbe pro-OB wes ab-oted aith the d v 8   pot 
group (K. K. L. No. 7167). A pminenoe of v a r ~ r  h g e  artent d a2es wes pl~otopphed on Demmber I. Ite 
base d n d e d  from 86' N to 88' 8 on the west limb. Its height nea only RO', but the area it m d  wae m 1 y  



Other imporbnt phenomena noted during the period are the breaking u of E 4 dark rnwkhge. I I I S ~ O B B  
of trmakhg up of mmkinga were oheerved on Bugnet 26 end 8eptemh 2 d 12. The leat of them ww remmk- 
able in aa much aa a big mar whioh she obserrred for a number of dap, oompletely dieappeared with great 
suddenn- leaving a bright mllg in ite p b .  

ObecsPvcsBione Wah tb H& 8 p ~ o ~ ~ .  

The dhpbmmnte o b w d  with the ~ e l i o o m p e  during the second-hdf of 1080 sre oummsrlsed below. 

Eeet limb. Wed limb. Totel. 

D i e p m t e i n - .  . . .  76 74 149 

North. Bou& Elest. Wwb. Total. 

The followiq table girea the @ d a m  of the bright obrommpherio emptiom o b e e d  d&ng the half. 
year :- 

Turn rV.--b8'11 OP B ~ H T  C ~ B B O M O ~ O  E R ~ O I ~ ~ ~  TO D m =  1939. 

Re~nds.6. 

Prom t a ~ ~ l i o g ~ -  

Do. 

Do. 

Do. 

Do. 

Bktwopoinbsin~.eame 
-0% (In- 1 
end 1). 

ll'r0m-m 

Da 

Ff-r~ec-~ 

Bkom 
At tw0-k 

mgio4, (InMMse 1 
end 1). 

Dafe. 

lOthJuly la30 . 
Do. 

17thJuly1880 , 

0sdAysust 1080 . 
1888 . 

A@ 1089 • 

20bb 1989 

Da, 

8 8 t h A ~ p ~ ~ t  1930 . 
S9bb.Augud 1888 . 
3~1. l  A U ~ W ~  lea9 a 

3lnb A- 1889 . 

eoodKZiPg 
toerea 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

8 

1 

Meen 
LelitqdeJ. 

0 

f 7 

P 

+m 
3. 16 

+ 10 

3. 11 

-19 

+ 18 
-10 

-16 

-18 

-10 

Time I. 8. T. 
Mean 

Longitude 
fk0xnCI.M. 

0 

86 W 

10 W 

41 El 

68 B 

1% W 

%W 

88 HI 

8 W 

48 B 

, 98 1 

8 8 1  

1% E 

Beginnjng. 
- 
H. M. 

11 8, 

11 so 

Mdmum. 

H. M. 

11 66 

16 60 

7 68 

7 57 

10 13 

8 88 

9 64 

8 38 

. 11 96 

10 4.Q 

11 aa 
7 48 

N 

Htnd. 

H. M. 

11 40 

1s m 

4 



Raumk3. 

l h m  apeotroheli 
at hvo poinb, (=- 

b k l  1 and 1). 

Brom epeotroheliogram. 

Bham apaobrohalio&ram. 

Do. 
AttwopoinBBmhheeeme 

region, (~~ 1 
and 1). 

From a- 

Do. 

Do. 

Do. 

Do. 

Do. 

DO. 

From apeohrroheliogram. 

Do. 

Date. 

let Septembeor 1089 

2nd SeptPrmberr 1989 

Do. 

Do. 

3rd Bepfeanber 1939 

8th Zleptember 1939 

6thrSSptember1930 

Do. . 
DO. . 
Do. . 

7t1h &ptember 1989 

Do. 0 

0th Bepiember 1939 

DO. . 
lobh &@ember 1980 

11th Btspteapk 1980 

l6fh b p b d ~  1039 

a~ ~ e p t s r m k  1930 

8Obh bpteanbea 1989 

Do, 

Do. 

ieo uotober 1939 . 
Do. . 
DO* • 

Mh O u b ~ b  1989 • 

0th Ootoba 1039 . 
Do. . 
Do. 

~ ~ O ~ b s p . 1 0 8 9 ' .  

12th Ootober 1988 . 
Do. * 

- 

Mean 
Latitude. 

-16 

-15 

-18 

-15 
I 

-19 

-16 

-14 

-18 

-18 

-18 

-18 

-18 

-18 

-12 

-14 

-14 

-15 

-81 

3- 17 

-7 

-18 

-5 

4 

-18 

4 

4 

-16 

-20 

-80 

Cm 

4 

Heap 
Longitude 
b m  O. M. 

0 

1 W  

13 W 

18 W 

18 W 

BS W 

75 IB 

70 W 

67 B 

57 BI 

57 HI 

45IB 

8OW 

L6E 

17 B) 

(1. M. 

12 W 

00 W 

l a  w 
80 El 

88 W 

05 HI 

88W - 
B W  

87 W 

01 1 

46BI 

88 1 

08BI 

SOB: 

80HI 

4W 
. 

L%idng* 

8 B5 

8 10 

10 6 

- 

9 # 

8 17 

8 88 

9 88 

9 48 

8 17 

9 47 

- 
. . 
- 

11 80 

IntenBitie€l 
eoaording 
to area. 

9 

1 

2 

2 

1 

1 

2 

B 

B 

B 

9 

1 

. 2 

1 

2 

1 

1 

s 
1 

SI 

1 

1 

1 

1 

B 

1 

1 

1 

1 

1 

1 
. 

Time I. 8. T. 

*-., m. ...E 
8 4& 

8 88 

10 14 

10 M) 

8 88 

0 50 

8 8 7  

8 87 

9 8 6  

Q 60 

7 64 

8 0 

8 8 2  

9 68 

9 a9 

10 5 

1 ? 

11 01 

8 861 

10 01 

10 801 

9 67 

0 67 

9 67 

8 11 

7 64 

7 64 

7 84 

1 % 

13 48 

13 43 

10 30 

11 0 

10 11 
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It will be bs ken the above list tbat the period h m  the 26th An@ to 16th September was v w  adve, 
no km thsn 23 er~ptiws he* been m o o M  during the in-. The aotivity wee mainly oonfined to the 
neighbornhood of Istitude 16" 8 end wae slaoaiahd aith tbe tbrea q o t  p u p ,  K u  Nos. 7152,7167 
7159- hp &ppbr d~~pkm.ents mounting to aa mnoh as 2 = & wera hg~8a t ly  ohrvmi in the emptim 
aIeu3. 

T- m,-~syr BB;I~HT ~ B O I H O B P ~ O  E B ~ o B - -  JULY TO 19360add. 

h i - p q e &  a, the Diw as A b m t p h  dam-8. 
Pho@papb of ~ m ' s  dko in I[= light ners obtainsd dndng the ~ ~ ~ n d - h e l f  d 1880 on 129 daye whish 

a ~ ,  munted w ll6f efidive dap. The mean M y  mas of Ha ~ h r p ~ n  ma,rw (oorreotad for fore- 
shcntdng) in ~ o n t b  of tbe m ' 8  visible h- and && m- dajly npmbem - gnem MOW :- 

-- 
TOM b 9688 68846 - .--- 

ReunluIre. 

Bkom speohheliogram. 

born speotroheliogram, 

Do. 

Do. 

Do. 

Prom e p a o ~ h s l i o ~  

DO. 

m e p e 0 - a  

Do. 

DO. 

DO- 

DO. 

The a h  f i g ~ ~ ~  ahoa at them h a ~  bean a d e w  d 4 per mnt. fn 
cad sn incrreasb af 14 per mnt; in numbem when oornpmed with thm d tbe %M d the year. 
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 end ootok ieae . 
SKI Ootobar 1989 . 

Do. • 

Do. 

94th Ootober 1989 . 
Do. . 

26th Oatobar 1980 . 
27th Ootobea 1989 , 

e8th O a t o h  1980 . 
WhNowmbeae 1939 

80th No- 1980 

leb 1989 

16th 1989 

19th lhumlbsr 1889 

Hst Dwambe~ 19SB 

Do. 

sth W b e P ,  1989 

Do. 

- 
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The distribution of mean M y  tuxxu in latittide is shown in the folbwhg diagrm. Wben oompared with 
the diagram for the ht-haJf of the p a r ,  it is seen that the peek in the northem hemisphae in the latitude Bone 
26"-80' haa now become lese prominent. In the southern hed@are a e pesk of veq high sotivity is shown 
st latitude 16' in the place of the tno p& exhibited in the Previous Sara 

The mean daily aseaa of Ha aborption menkings unoarreute~d for foreahortenhg are given below :- 
WIml 
dally 
IVBBB 

The ~lllmfie~fed sreea amount to bS per osnt. of the m~moted onea. The oar~e of diatributian in latitude ia 
ads 4, airnilax to th8t 0s the mmcted areas. 
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