
BULLETIN No. L+ 

SUMMARY O F  PROMINBNCE OBSBRVATIONS FOR THE SECOND 
HALF OF THE YEAR 1915. 

In this bulletin the prominence observatioias made ai Srinagar since August 8 by the Icashmir expedition 
under Mr. J. Evershecl, tile Director, have been xved to supplement tlzose macle at ICoch~kanal. At 
Kodaikanal tlae visual observations were practically confinecl to displacemeizts of the hydrogen lines and 
to metallic prornincnces, as elle posltion angles, heights and areas can now be much more sa;tiafactorily 
determined from tlic pholograplls. For those clays when the Kodaikanal photographs of prominences were 
ineornplete, imperfect or wanting, t11e visnd observations made at Srinagar were substituted. With this aicl of 
the Srilzagar observalions tllero weyo no ~rominence observations 011 only $ix days (a11 in December) between 
August 8 and December 31, and incomplete or imperfect observzltlons on only three days. 111 tlle wllole six 
months observations wcre znacle o n  162 clays, co~xnlecl as 157 effective clays. 

The cllstribution of prolni~ncnccs obscrvecl and photographed clx~ring the half-year encling December 
31, 1915, is represented in tlze accompanying diagram. The full hnc gives t l ~ e  mean claily areas and the 
broken line the mean daily numbera lor  each zone of 5' of l~vlitnde. The ordinates represent tenths of a square 
minute of arc for the ful l  line s n ~ l  nninbers for the broken line. 

FIG. 1.-MEAN AREAS AND MEAN NUMBERS OF PROMINENCDB, 

~[<ODAIICANAL AND SRINAGAR. 
JULY 1 TO DECDMBER 31, 1 9 1 c  

MO;L~I areas-full lme. 
Menn numbera-broltea l iao.  

/- 
L.-.- 

--..-3-- .2 - - _ -  ----------- - -  cCI- _ _ - - - - -  I 

I I 1 1 I 1 1 *.-"t- /- --- - - I  -, ------.-- m 

0 10 20 30 40 50 , , '0, +,+@ 70 80 9 0  - - - - 1 4 . -  

- '  .U - - - . - -C-.__C'. . - - - - . - - . - - -  *. -)'.. . ---- -.-,----. 



The distribution, which is practically unaffected by the inclusion of Srinagar observations, is very similar 
to that in  the first half of the year, b i ~ t  there is a large reduction in the number of polar prominences. 

The mean daily areas and dally numbers (corrected for partial observations) are given in the table below, 
where the data for Koclaikanal observations alone are also given separately for the sake of uniformity with 
previous bulletins. It is seen that the inclusion of Srinagar observations has slightly reduced both the daily 
areas and daily numbers ; this is probably due to the fact that only visual observations at Srinagar were used. 

Mean dally areas Mean dally 
(square minutes). numbers. 

... Kodaikanal and Srinagar Observa- North ... ... 2'46 7'89 ... *.* ... tions (157 effective, days). {South - 2'49 -- 7'40 

Total ... 4'95 - 15'29 -- 

... I<oclaikanal Observations ... ... 2'62 8'15 ... ... (122 effective days). ... 2'67 7'69 - -- 
... Total 5'29 - 15'84 -- 

Compared with the previous six months them is a large diminution in the meau numbers but only a slight 
one in the mean daily areas. The average area of a prominence has consequently increasecl. 

The monthly, cluarterly and half-yearly frequencies and the mean height and extent of  the pramineilcea 
observed at Kodaikanal are given below in the following table. The frequencies are dermed from the number 
of eaective days. 

Abstract for tha second half of 191 5 (Koda1:7ca.lzat). 

There is a large increase (40 per cent) over the previous half-year in the mean height which accounts for 
the iscrease in the average area of a prominence mentioned above. 

Month. 

1915. 

July ... , . ,  

August ... 
September ... 
October . . . . . .  

. . . . . .  November 

. . . . . .  December ---- 
... Thlrd quarter 

_ C _ - _ L -  ... Fourth quarter 

Second half-year , 

Distributzon east and west of the sztsl's axis. 

In  the observations at Kodalkanal and Srinagar combined, numbers show a slight preponderance at the 
western limb, and areas a sllght preponderance at the eastern limb. 

Mean 
height 

n 

37.5 
5 0 4  
4G.7 
42.5 
40.1 
39.2 -- 
46.0 

40.7 

42.5 

Number of days of 
o bservatlons . 

1915, July t o  December. 1 East. 
I 

Menn 
extont. 

0 

2.77 
4 92 
3#84 
3-5G 

, 3.30 
2 95 

-__I_ 

3.92 - -  
3 24 -- 
3.47 

Numb?r of 
P r O g r n -  

218 
268 
250 
466 
325 

. 406 - -  
736 

- - _ I - I _  

1,197 

1,933 

Total. 

18 
23 
24 
27 
28 
21 

-e_- - 
65 

70 

135 

I West. ,Percentage east. 

Numbers observed . . . . . . . . . .  
Total areas in square minutes . , 

Mean dally 
frequency. 

14.5 
12.8 
12.5 
17.9 
17 1 
19.3 

-I--, 

13.1 

18.1 

15.8 

- 
Effective. 

15 
2 I 
20 
26 
19 
21 

C__- 

56 

66 
- - I _ - _ _ . ) - -  

122 

7 *- 

1,196 

3,892 

1,204 

3,880 

49183 

50-08 



The following metallic prominences wore recorder1 in t h . ~  l ~ i t l f - ~ ~ ' i ~ ~ * .  Hinco tI11tk S l p i l l l ~ ~ n 1  o b ~ ( ~ r v ~ ~ i ~ i o l l ~  TVPPO 

generally made at a later hoar than those at IRodallranal, the nictilllic: pvomilwlloni ol)~rrvr(l i r i  Llll(b two ~ b b t i o l l ~ ,  
as well as the c~isplacements 111 prominences, have generally little irli~bio~l Lo c ~ t ~ c t l l  oill~~b~n t i u t l  iirc! t , h r~ rc f~ r t~  
glven in separate lists. 

TABLE I-A.-LIsT OF METALLIC PROMINENCEX OBSERVED AT I<o IMIKANA l A .  , ~ T J ~ Y - ~ ~  iH1 I ~ M I B I ! ~ ~ ~ ,  1 !) 1 5 s  

TABLE I-B.-LIsT METALLIC PROMTNENORS O B S ~ R V W D  AT S R I N A ( ;  A 1%. I\'CT(:TTHT H * J ~ C ( ~ I D M I I I O T L ,  1 I) 1 TjU 

Date. 

1915, 
July 8 

10 
August 10 

14 
29 

September 14 
23 

October 3 
20 

November 9 
25 

Uecember 5 
6 
7 

10 

Date. 

A U ~ U E ( ~  9 

11 lo 
19 
23 
2 9 

September 8 
20 

22 
October 6 

20 
29 
30 

November 9 

13 

17 

18 
23 
25 

26 

December 1 

Comparecl with the previous half-year thez*<j is a (1~~e~'c.t~~ in t l ~  ntt~nbcv of  11tttli~llid: l)rolllilit\tl~:ty-j 

observed. 

Uoighl. 

n 

30 
10 
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30 
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110 
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-- - -- - -  
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Thrn$, 

1-1. 31 
9 0 
8 58 
8 33 

8 52 
8 50 
8 32 
9 18 
8 27 
8 46 
8 52 
8 56 
8 35 
8 55 
8 40 
8 46 

Time 
1.s T. 

)I M 
1 0 2 0  
1 0 2 0  
10 20 
9 55 

8 "45 
9 27 
9 14 
9 1 

10 0 
9 30 

10 5 
10 0 
11 I5 

16 15 

9 0 

16 0 

11 0 
9 37 

11 15 
1 4 2 5  
9 50 

12 30 

..----... 
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20 
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6677 inlnb, Dl, I)$ 111, 111, ha, Irk v u ~ y  I ' t ~ i l ~ l .  
U,,*Dg, 111. L2, I),, &, fi316, i t 1  iwo glacun ; C: 

cliuplaood, 
-01, S)D, I)], b2, b a l  a),i, C077, usrrpLiva ; C: clir~. 

pluclod. 
Dl, Da, bl, ha, ba, XI,,, 6677 ; in ~ o u t h a r n  Plt~lli 

only ; C clisplncotl. 
Dl, D. bi, b., 13 . 114, (i(i77, p310, GOIH, 492.1 art(! 

olhor groan filloR ; C  LA )111c(~d. 
Dl, Da, bl, b,, 118, b,j, 6077 ; b rliupincatl. 
DI, Dar b1, I)a, 1) , b4, 6677 ; C iliuplaa~?ti. 
(i67'7 ft~i~illt * C lacod. 
Dl, Dg, bit 112, ha. fb., (Xi77 hiint. 
G677 Ialnt but bnglkt nl i l h  12'; U cliN- 

131, plscod, D2, GG77 ; not visil~lo irx C. 
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Dzsptuc~ments of the hz~d/*oge(n Izlzes. 

T h e  displacements observed at I(odalbana1 are given in Table 11-8 and tlzose observed at Srinagar in 
Table IT-B. 

TABLE 11-A.-DISPLACEMENT THE C LINa IN PROMINENCES OBSNRVBD AT I<oDAII<ANA'L. 
JULY TO DECEMBER, 1915. 



There was a large decrease on the previous half-year in the number of diaplacnmonl~ ob~orvatl nt 
Kodaikanal. There were 47 in the northern hemisphere and 62 in t l ~ e  southern ; thoro woro $4 in tllo ouglorn 
hemisphere and 55 in the western. Fifty-six displacements were to the violot, 61 to t l ~ c  rcd an4  7 both ways 
simultaneously. 

Between 00 and 30' of latitude there were displacements observed at Koodaaikanal in 70 prominuncos, 
between 31' and 60' in 28, and between 61' and 90' in 8. 

2 



TABLE 

Date. 

1915. 

August 10 
12 
15 

16 

18 
19 

20 

28 

September 1 

3 

7 
8 

10 
12 

15 

16 
19 

20 

26 

29 

October 5 
7 

8 
12 
13 

16 
19 

20 

26 
28 

30 

November 4 

7 

11-B.-DISPLACEMENT OF THE C LINE IN  PROMINENCES OBSERVED AIC SRINAGAR. 
AUGUST ~ P H  TO DECEMBER, 1915. 

Time. 

I 

H, M. 

10 20 
11 30 

9 33 

9 10 
10 34 

9 0 
9 55 

9 20 

9 20 
8 41 

9 30 

8 45 

8 50 
9 27 
9 58 
9 10 
9 30 
9 30 

10 28 
28 

9 30 
8 30 
8 30 
9 14 
9 1 

9 30 
10 8 
10 33 

11 48 
9 30 

11 42 

9 40 
9 45 
9 50 

10 5 

10 40 
10 0 
9 43 
9 38 
9 55 
9 15 

10 5 

,.. 

9 40 

10 9 

16 10 

Latitude 

N S 

Rem~rlw 
Dr~placement. 

Red I Violet. 
Limb. 

Both ways 

O 

30 

25.5 

325 

185 
535 

22 

81 

21 
14 5 
10 

1 0 5  
22 
105 

18 
18 
18 
18 

565 

315 

27 
18 

10 

21 
33 5 

57.5 

9 

12 

2 1 5  

19 
17 

17 

28.5 

24 

385 
265 

17 
35 
23 
29 
31 
155 

185 

23.5 
235 
325 

45.5 

14.5 

11 

15 

Metallic. 

At bases of the two bright 
streaks, 

No promizience 
Do 

At northern end. 
D, also displaced ; 

metallic. 
To recl at northern end ; 

to viulet at  soutllern end 
Near top. 
Except near base. 

Over taller streaks aC 
northern end. 

At  nortllern end, Dis- 
placement gone a t  8h  52m. 

No prominence, 
DO. 

On northern sxde. 
At northern end 

On southern jet. 
At  northern encl. 
At base. 
Metalhc. 
At base of tall streak; 

clis ldcemeilt to red gone 
at b'h 3mn 

At base 
Over whole prorniilence. 
111 places. 

At base 

To red over lower part ; to  
violetl In lxpper strenk, 

Over whole hcight (170fr). 
At base of stern, 
At nortllern encl of top.' 
To recl on northern bright 

branch ; to vlolet on 
southern faint branch. 
Displacelnent to vlolet 
over wlzole prominence 
from 1 0 h  40'" to 1111 42". 

No sominence. 
At g s e .  
No prommence at t)h 15% 

Prominence (15") a t  loh 
7" 

Metallic ; no hsplace- 
melit at loh 2 0 m .  

At base. 
To red at northern end ; 

to violet at southern end. 
At southern end ; over a 

spot ; metalllc at Ilh 15". 

To red in upper half; to 
violet in lower half. 

At top and in base. 

A. 

Slighii 

2 

Sllght 

4 

1 

Shght 

A. 

Sllght 
1 

2 
Blight 

Slight 

1 
Slight 

Do. 

015 

1 
Slight 

1 

2 

2 

2 

1 

2-3 

Slight 

1 

1 

0.5 

0.5 

W 
E 
E 

W 
W 
W 
E 
W 

w 
E 

W 

W 

E 

E 
w 
W 
E 

W 
W 
W 
W 
W 
E 
E 
E 
w 

E 
E 
E 

E 
E 
E 

E 
E 
E 
E 

E 
w 
E 
E 
E 
E 

W 

W 
E 

W 

E 

W 

A. 

Slight 

0.5 

1 
1 

slight 

1 

Wight 

2 
2 

1 
1 

Bhght 

1 

0.5 
2 
3 

2 

5 
2-3 

Sllght 
Do. 

2 

05  
1 

1-1.5 

0 .5 



Of the 71  prominences m wlrich rliiiplacc~no.nLii woro oI)~c~rvr.!(l at Hl~ i~~i i .g t~~ ,  :j:l WI'I*P i~i I I I I *  iilrrl J i ( * ~ t %  

bermsphere and 38 in the soutlxern ; Lllura wcvo 37 in Ll~o r i~drru Bcnrli~l~hortr r m t l  : I 4  ill ilnl W I ~ H I  I ~ I . I I .  [''I*I 1 y 
displacements were to the violel, fo~ty-Lhrco to tlxo re(\ alul nina I~oLlr,  way^ ~ i ~ r l z ~ l t ~ ~ l t ~ t ~ t t ~ i y ~  

Between OD and 30' of latitucle Ll~ere woro clieplt~camcnld oL)~nlvt?(L at Hrinirgnl* i t \  $4 l i t f t s ~ i t i ~ ~ t * ~ t t * ~ y @ b  

between 31' an4 60' 1n 13, and betwoo11 GIo an4 00' in 4. 
At both Koclaikmal and. Srinagar tho grootwt n~unbor of cI.i~plnct?nlc!lr(;r~ oocurro(l ilc~trw(*l*li 0 ' rut<! :111" ; 

this is apparently characterlatio of times of grellt spot aclivity. 

Reversals and clis$laccm~nt~v qj' tho 0 li~hc ovb Ilrr? ctitic, 
One h~~nilrecl and eighty reversals of the C lino, 22 il~~kotliugs 01 tho 11, lint! i b l k t l  [;I; ~ l i ~ l j l i l t ' l ' l ~ l ~ * f ~ ~ ~  

of the C line were observed at Kodajkanal near spots. Thore is a (lec~~cltsrr on  tllc! ~ ~ r o v i o u ~  I l r ~ i f - y ~ ~ ~ i r s  ill i l l ]  

thess. Their distribution east and west of the cciltral msriaian is givcn bclaw :- 
~ G ~ L N  L a  W ~ I H ~  

Reversals of C near spots . . , * I.. .(I. . . I  Mo ... loo 
Darkening8 of D , ... 

L 1. * . *  I 9 
4 * 

I :I 
Displacements of 0 . . . I.. I . "  . " 1  3!) 27 

There was again a large preponderance of diaplacoments towards tho red, 4(; 1 ~ 4 n g  to Llnb nhtl zirul t i  t r r  
violet. 



At Srinagar there were observecl 56 reversals of the C hne, 5 darkenings of the D3 line and 2L 
displacements of the 0 line near spots. Their distribution east and wast of the central meridian was a@ 
£allows :- 

East West. 

... ... ... ... { Reversals of C near spots 28 28 ... ... Srinagar ... ... Darkenings of D, ... ... .,. 3 2 
Displacements of C ... ... ... . .  ... 10 11 

Prominences projected on the disc as absor~tzon rnark%ngs. 

The grstti~g speotroheliograph for  photographing the absorption rnarklngs in " EIa " light was in 
regular' use during the six montlls. Photographs were obtained on 85 days which were counted as 65 
effectlve days. The mean daily area in millionths of the sun's visible hemisphere, corrected for foreshorten& 
ing and for imperfect observations, ancl the mean daily numbers are given below :- 

1915, r--~-- July-December. 
-7 

Areas. Numbers 

... ... Borth ... ... ... ... ... . .. 492'0 4'7 
... ... ... South .,. ... . .  . . 673'9 - 6'0 - 

Total ... 1,165'9 10'7 - 
There has been an increase in the number observed but a decrease in the areas resulting from a smaller 

average area of each marking. 
The dlistribution in latitucle is given in the accompanying diagram, and is essentially similar to that in 

the previous six months of the year. 



FIG. 2.-MEAN AREAS O F  H a  ABSORPTION MARKINGS- 

JULY 1 TO DECEMBER 31, 1915. 
Total mean ar.roa for nort l~ hemisphere = 492 millionths. 

7 1 Soutl~ ,, = 674 ,, 

There was a preponderance of 13a markings on the eastern side of the central meridian, the percentage 
east being 55'80 in areas and 53'63 in numbera. 

THE OBSEBVATORY, KODAIKANA~, 
31st  March 1916. 

MADRAS. PRINTED BY THE SUPERINTENDENT. BOVERBXENT PRESS-1916 

T. ROYDS, 
Assistant Director. 
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