Fovatkanal ADbgervatory.

BULLETIN No. L.

SUMMARY OF PROMINENCE OBSERVATIONS FOR THE SECOND
HALF OF THE YEAR 1915.

In thig bulletin the prominence observations made al Srinagar since August 8§ by the Kashmir expedition
under Mr. J. Evershed, the Director, have been uged to supplement those made at Kodaikanal. At
Kodaikanal the visual obgervationg were practically confined to digplacements of the hydrogen Iines and
to metallic promincnces, as the position angles, heights and areas can now be much more satisfactorily
determined from the photographs. For those days when the Kodaikanal photographs of prominences were
incomplete, imperfect or wanting, the vigual observations made at Srinagar were substituted. With thig aid of
the Srinagar observalions there were no prominence observations on only gix days (all in December) belween
Auvgust 8 and December 31, and incomplete or imperfect obgervations on only three days. In the whole six
months observations were made on 162 days, counled as 157 effective days.

The distribution of prominences observed and photographed during the hall-year ending December
31, 1915, is represented in the accompanying diagram. The full lime gives the mean daily areas and the
broken line the mean daily numbers for each zone of 5° of latitude. The ordinates represent tenths of a square
minute of are for the full line and numbers for the broken line.

Frg. L—MEAN AREAS AND MEAN NUMBERS OF PROMINENCES,
KODAIKANAL AND SRINAGAR.
Jury 1 10 DEomMBER 31, 191(

Moan arens—{full line.
Mean numbers—hroken line.
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The distribution, which is practically unaffected by the inclusion of Srinagar observations, 18 very gimilar
to that in the first half of the year, bt there is a large reduction in the number of polar prominences.

The mean daily areas and daily numbers (corrected for partial observations) are given in the table below,
where the data for Kodaikanal observations alone are also given separately for the sake of uniformity with
previous bulleting. Tt is seen that the inclusion of Srinagar observations has slightly reduced both the daily
areas and daily numbers ; this 18 probably due to the fact that only visual observations at Srinagar were used.

Mean daly areas Mean daily

(square minutes). numbers.
Kodarkanal and Srinagar Observa- {North 2°46 7'89
tions (157 effective days). South ... 2°49 7°40
Total ... 495 1529
Kodaikanal Observations North ... 262 815
(122 effective days). South ... 267 7'69
Total ... 529 15°84

Compared with the previous six months there is a large diminution in the mean numbers but only a slight
one in the mean daily areas. The average area of a prominence hag consequently increased.
The monthly, quarterly and half-yearly frequencies and the mean height and extenl of the prominences

observed at Kodaikanal are given below in the following table. The frequencies are derived from the number
of effective days.

Abstract for the second half of 1915 (Kodaikanal).

Nun;ber oi days of Number of
observations. umber o
: Mean dail Mean Mean
Month. pro(l}.’;l;nen— frequeucy)r height extent.
Total. Effective.
1915. . °
July 18 15 218 145 375 277
August 23 21 268 128 508 492
September 24 20 250 12°5 467 384
October 27 26 466 17:9 42'5 3+56
November ... 22 19 325 171 401 3+30
December ... 21 21 406 193 39-2 295
Third quarter 65 56 736 131 45'0 392
Fourth quarter ... 70 66 1,197 181 407 324
Second half-year . 135 122 1,983 158 42:5 347

There is a large increase (40 per cent) over the previous half-year in the mean height which accounts for
the increage in the average area of a prominence mentioned above.
Distribution east and west of the sun’s axis.

In the obgervations at Kodaikanal and Srinagar combined, numbers show a glight preponderance at the
western limb, and areas a shight preponderance at the eastern limb.

1915, July to December. East. West. ;Percentage east.

Numbers observed . . 1,196 1,204 49-83

Total areas in square minutes C . 3,892 3,880 5008
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Metallie prominences.

The following metallic prominences were recorded in the half-year. Sinee the Srinagar observaliond wero
generally made at a later hour than those at Kodaikanal, the metallic prominences observed at the two stations,
as well ag the displacements 1n prominences, have generally litlle relation to cach other and are thorelore

given in separate lists.

TABLE I-A.—LIST OF METALLIC PROMINENCES OBSERVED AT KODAIKANAL. JULY—DHCEMBER, 19175

Latitude.
Date. IT lsmrf? Base. Limb, | Heighl. Romarkes.
North. South.
1915, . M ° ° ° .
July 8 9 0 6 92 W 20 | Dy, Da by by by e
10 8 58 8 26 B 40 Dy, Dy by, b, Dy, by .
Aungust 10 8 33 5 16 w 120 Dy, Day by, Dy, f)s. by, 6077, ¢ symmotrically
widoenod,
14 8 52 2 16 I 30 Dy, Dy, by, by, g, by, 7060, 6677,
29 8 50 4 21 E 4h Dy, Dz, by, by, by, by,
September 14 8 22 17 31 W 50 | Dy Dy, by by by, by,
23 9 18 2 19 . W 4h Dy, Dz, by, Dy, by, by, G677, 7060,
October 3 8 27 P 11 W 6( G677, 1y Dy Dy by, by, by
0 8 46 9 25 5 T . Dy, Da slightly roversod,
November 9 8 52 . 14 B hy(f] 1, Da, by, by, by, by
2 8 56 2 : 21 A 95 | Dy Dy by, by, Dy, b,
December 5 8 35 1 205 w 20 1y, Dy by, by, by, by slightly rovorsed.
6 8 55 10 25 W Hb 1)y, Da, by, by, by, e, S316°K.
7 8 40 6 ves 28 )0} Hl) .[)\, I)g, 1)1, 1)2, 1)3, h
10 8 46 1 . 235 W 40 Dy, Dy by Dy, by, by sbrongly veversed (wholo
prominonco seon in them), 7066, 6677, HiG
slightly  roversad. Othar Tmen: 4901,
BLO7-8, D237, DRT6 2, DARLR, D3GR, Hitad,

Compared with the previous hall-year there ig a decveage in the number of melallic prominences
observed.

TABLE I-B.—LIST OF METALLIC PROMINENCES OBSERVED AT SRINAGAR. AUGUST 8 - Duonmpur, 1014

Latitude.
Date. rame | Bage, |~ —— | Limb. |Hoigh. Temarks,
North, South.
" M Q o o n
August 1?) }8 %8 fg 15 VWV G0 Bx. Ds.
12 4D 2 Dy, Dy, by, by, by, 6677 5 O dirplaced,
11 10 20 | 20 ” 24 W 3| D D b 1 gl Cpe
%g 9 55 14. .25 17 % I"154() {;u Bg, IU dliﬂpgmul‘,d.
. . — D , Dy by, b, wy 677,
2 8 45 45 | . % B 45| Dy Da b o b b
September 8 9 97 . 26-6—2061 W 20 Dy, Dy, by, by, by, by, G677,
20 9 14 3 10 i) 20 Dy, Day Iy, by, by, by, 0677 3 O displaced,
9 1 8 185 W 70 Dy, Day by, by, by, by, 6677 5 C disiplacod,
22 10 0 . 18-5—21 ™ E 2b Dl, ])g, 1)1, l)a, ba, 1)1, 6677,
October 6 9 30 7 145 B 45 D1, Dy, by, be.
gg %0 5 05 10 - W 20 Dy, Dy, by, by, by, by, 6677, G displacad,
2 1? 0 2 . 165 W 45 6677 faint, 1, Dy i)l, by, by, b very fuint,
15 6 11 w 50 Dy, Da b b by, by G316, 0 two'places s ¢
displaced.
November 9 16 15 13 . 8 E D, DI;, D1, ba, by, by, 6677, eruplive: ¢ dis.
3 9 . placed.
0 2005 19 E 45 D;, ]fz, bl(’j,lz’f" bgi, I).(,'6677; in southern half
only ; isplaced.
17 16 0 2 . 225 E 25 D, Lll)m by, by, b , b, (Sﬁz7, 153116. 50118, 499 and
other greon linok ;3 O displaced,
%g lg) 39 '17 21 W 25 Dy, Dy, by, by, by, by, 6677 b dinplacod,
2 4% 1 155 w 20 Dy, Dy, by, big, by, by, 6677 5 C displaced.
1 3 58 gVV 25 %&77 wa];t ,1 C}&is laced,
, Dg, by, by, by, Dy, 6677 [aint,
% 9 50 | 10 " 205 | W | 180 66‘7'{ iadint "t Dright ot Lk 127 G dise
placed,
December 1 12 30 .. 195 E Dy, Dy, 6677 ; not visible in C.
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Dusplacemenis of the hydrogen lines.

The displacements observed at Kodaikanal are given in Table II-A and those observed at Srinagar in
Table I1-B.

TABLE II-A.—DISPLACEMENT OF THE C LINE IN PROMINENCES OBSERVED AT KODAIKANAL.
Jury T0o DECEMBER, 1915.

Latitade. Displacement
Date. Time. Limb Remarks.
N 8 Red Violet Both ways.
1915. H M ° ° A A. A,
July 2 9 2 185 | 'W 15
3 8 32 20 w 1 3
6 8 37 17 E Slight
8 22 24 w 02 .
8 9 0 215 | W 1 Metallic
10 8 50 |19 E 05
11 8 32 |2 E Shght
8 32 (17 E Shght
17 20 W Do.
29 9 20 19 E Shght 05
225 W 05
August 6 8 40 | 485 w Slight
8 10 10 35 | W 2
9 9 52 14 W 15
10 8 44 30 E 15
8 22 1387 W 15
9 b 26 w 3%
12 205 W 2
15 22 E 2
16 9 20 35 w Slight
19 8 45 27 | E 1 Shght
8 4b 32 E 4 At top
2 At base.
8 b6 32 W Shght
20 9 b 205 | W Do, 1 Totxéed at base ; 1o violet
at top.
21 8 B9 | 66 1] Slight No rgmmence.
22 9 27 | 355 B 05 At top.
185 | W 1
2 10 38 205 | W 15 At top
28 8 35 525 | E Slight
29 8 50 |23 E 2 Metallie.
September 9 9 25 37 E Shght Shight To violet at base; to red
at to
14 8 36 29 W Shght P
84 w Slight
15 8 45 21 E 15
215 | B 10
19 9 50 35 E Slight
21 9 58 12 w Shght
23 9 16 |10 w Shght
9 15 |19 W 1 05 Metallic
26 9 10 | 725 E 05
21 E 06
October 2 8 28 19 E Shight
3 8 27 (11 w Shght At base.
4 9 0 265 | W Slight At top
5 8 34 | 565 E Do,
2 | 125 E 1 At top.
21 37 E 03
42 24 W p) No prominence.
47 | 43 w 05 Slight To Ilfd at top ; to violet
at base.
6 8 45 | 18 E Slight
7 8 43 | 10 B Slight
8 8 16 | 8 E Shght At top
34 |18 W Shght
12 8 40 | 715 E Shight
35 79 E Slight |
13 8 3 21 E Do. At top.
14 8 45 155 1 B Do Do.
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Latitude Displacement.
Date. Time Limb Remarks.
N | S Red Violet Both ways
1915. o M ° ° A A A,
October 22 8 51 | 445 B Rlight No prominenco.
46 | 14 E )
43 2 i) Shght No prominence.
40 84 B Slight Do.
59 27 W Do. Al baso.
23 8 34 25 w 05 Do. .
24 9 0 135 | W 2 2 Displacement  changing
rapidly in amount.
26 8 25 18 0y Shght No pronunonce,
29 11 20 165 | W 1 2 'J‘u[ 11:0(1 al base; Lo violeb
at top,
31 9 30 | 2056 E 1
November 3 8 35 | 365 w 0b 05
9 8 49 8 E 2 3 Dinplacoment changod
rapidly.
34 | 275 w Shight
17 8 32 18 I 05 Al base.
20 8 54 | 20 B 05
21 8 35 | 3BbH " Slight Shght To red at Lop ; to violel ab
24 17 W 2 haso
25 9 0 21 w 1 3
26 9 38 |12 W 15 AL top.
28 9 34 h8 I 0b Over wholo prominonce
30 29 w 0b Al top.
Decomber 1 9 4 |12 W Slight Al baso,
2 9 4 | 275 W 1 Do.
5 8 26 56 B Slight No prominenco.
45 |10 W Do Do,
6 9 5 |87h o] 05 Al top.
0 38 w Slight Widoned symmotricnlly.
8 56 |15 w Shighi, Al top,
46 | 59 W Do.
7 g 40 28 B Do At Loy,
9 8 22 205 I Shght Do,
10 8 39 |88 B Slight No prominoence.
9 20 52 B Shight
8 46 25| W Slight
45 15 w Slight
11 8 42 |49 0 No prominence,
37 26 o) Shght Al top,
46 34 w Shight AL hase.
12 8 34 | 17 w Do
13 8 34 | 68 D) Do Oglﬂmlging oub to rod over
165 W Slight
14 8 40 12 w Do. No prominonco.
15 8 33 67 B Shight Do.
56 110 W Do.
59 | 24 w Shght Do. T()t 1;{0(1 al baso ; 1o violok
b top.
16 8 32 |18 w 05 Al Ln]l)‘
17 8 49 33 1 Shght
o | v Shight No pror
1 No prominonce,
23 8 53 | 125 W Do. P
30 55 25 B Do
31 47 56 E Do At Dase.

There was a large decrease on the previous half-year in the number of displacements observed al
Kodaikanal. There were 47 in the northern hemisphere and 62 in the southern ; there were H4 in the caslorn
hemisphere and 55 in the western. Fifty-six displacements were to the violet, 61 to the red aud 7 hoth ways
simultaneously.

Between 0° and 30° of latitude there were displacements obsgerved at Kodaikanal in 73 prominences
between 31° and 60° in 28, and between 61° and 90° in 8. '

2
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TABLE II-B.—DISPLACEMENT OF THE C LINE IN PROMINENCES OBSERVED AT SRINAGAR.

AvausT 8TH TO DECEMBER, 1915,

Latitude Displacement.
Date. Time. Limb., Remarks
N 3 Red Violet. Both ways
1915, H, M. ¢ ° A. A. A,
August 10 10 20 12 W Slight Shght Metallic.
12 11 30 |30 B 1
15 9 33 215 E 05 At bases of the two bright
streaks.
9 10 | 255 w 2
16 10 34 19 W Shght No prominence
17 W Slight 0
18 9 0 |325 B 1 At northern end.
19 9 55 17 W 1 D, also displaced ;
9 20 28'5 To el b north a
20 ¥ W i Slight o red at northern end;
Blight g to violet atsouthern end
28 9 20 | 185 B 1 Near top.
8 41 | 535 W Shight Except near base.
September 1 9 30 24 w Do. Over taller streaks at
northern end.
3 8 45 |22 B 2 At northern end. Dis-
placement gone at 8k 52m,
7 8 50 385 B 1
8 9 27 265 W 05
10 9 58 |81 W Shight No prominence.
12 9 10 17 E Slight Do.
9 30 35 W 1 On northern side.
9 30 23 w Slight At northern end
15 10 28 29 W 9
28 31 W 9
16 9 30 155 | W 1 On southern jet.
19 8 30 |21 B 1 At northern end.
8 30 |145 B i 4 At base.
20 9 14 {10 B 9 Metallie,

9 1 185 | W At base of tall streak;
chsplacement to red gone
al Y 3m,

26 9 30 235 | B Shght At base
10 8 235 | E 9 Over whole prominence.
29 10 33 325 B 1 In places.
Qctober 5 11 48 1105 B 05 At base
7 9 30 |22 E ]
11 42 | 105 B 3 ] To red over lower part ; to
violet in upper streak.

9 40 |18 E ) Over whole height (170").

9 45 |18 E 1 At base of stem,

9 50 |18 B 5 At northern end of top.”

10 5 |18 B 2.3 2-8 To red on northern bright
branch ; to violet on
gsouthern faint branch.
Displacement to violeb
over whole prominence

g 10 40 | 565 from 10k 40m to 11h 42w,
E Slight
2 10 0 5| W Shght 8
18 9 43 |315 B Do.
9 38 145 E 1 No prominence.
16 9 b5 |27 E 2 Al base.
19 9 15 |18 E Slhight No promnence at b 15m,
I?Yromlneuce (15" at 10"
20 100 5 (10 w 1 Metallic; no  displace-
ment at 10t 20m,
26 21 w 05 At base.
28 335 E 1 1 To red at northern end;
to violet at southern end.
30 9 40 11 W 1-15 At southern end; over a
spot ; metallic at 11» 15m.
November 4 10 9 15 E 05 05 To red m upper half; to
violet 1n lower half.
7 16 10 | 575 0'5 At top and 1n base.
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Latibude Displacernont.
Date Tune Limb. Romnrks,
N S. Red. Violet Both wiys,
1915. HE M ° ° A A A,
b 15
Fovember 9 i(]? gg S 1]3 1 Maolallie, al 164 159,
9 85 2WhH| B « ‘31 ) IQ‘IL mii'lh(lxt'n t‘ll(ll. \
y Slight Sligh alallie 3 to ved near Tase,
. 20 ¥ " e ¢ to violel nenr fop at
+ LI,
16 8 b0 87 B 0h
: 22 i 1 Shght To vl ad nertlern cud
o o 20 8 {o violel ol southern e,
16 0 20| R 1-2 Matullie.,
18 9 52 23 ) 1 No prominenes,
i 0 2 w L (h Muotallie.
22 9 b4 o[ w Slight
23 . 63 kol Do.
9 37 55 W Shght Al Duse y medalhe
10 20 B w { 15 o ved whroutlern etd 3 be
violol at nortleen end,
10 25 46 W b Over slanling wivenk  wt
northern end,
1116 | 59D W 1 )
11 50 | BY5 w 23
by 9 49 ) m Slight No prominanes,
% 10 40 N w 1 L MTa rad in upper bnll st
. vialeb in lower tinlf,
10 45 20 | W 1 Slight
1 15 20 w Do, Ovor o oshioet bt wirenk
medallie b 1hh e,
1B 0 21 | w )
16 0 27 W 0hH
% 15 | 135 w 3 At bara s sanadler displners
menis  nheerved  from
b Bm (o 10 (0 ether
parls of  prountenss
- maelaltie,
2% 24 | 605 D Slight No promineges,
December 2 10 45 | 26 i) 00 _ AL Daso,
5 9 20 | 885 L Slight T soutlioen part,
7 7 28 I Do, , On noctherny asdyne,
8 1040 8B Hlight On tower bright parl,
) %2 ‘gg 11°8 20 ‘lv Sleabid Aliehl 1[\}1 ('lnl'tnnm«phm-n‘ ol
2 J Shigh sligh ene Dinse i nouthet i bl
24 9 2 | 75 W £ o
10 w Slight,

Of the 71 prominences 1m which displacemnenls wore obgerved ab Svinagar, 33 woere in Uhe popbiers
hemisphere and 38 m the southern ; there wore 37 m the castern homisphera and 34 in the wosiern,
digplacements were to the violel, forty-three to the red and nine bobh wayd simullancously,

Between 0° and 30° of latitude there were digplacements observed at Svinegar in 54 prominenees,
between 31° and 60° 1n 13, and between 61° and 90° in 4.

At both Kodaikanal and Srinagar the groategt nwmber of digplacemoents oceurred bobwoen 0wl 407
this is apparently charactenstic of times of great spot activity.

[ty

Reversals and displacements of the C line on the disc.

One hundred and eighty reversals of the C line, 22 darkenings of the Dy line and 66 displacementa
of the C line were obgerved at Kodajkanal near spots. There is a decrease on the nrevious halfeyenr in all
these. Their distribution eagt and west of the contral meridian is given below —

JOTTI Wusl,

i Reversals of O near spots R &) 100
Kodaikanal ... < Darkenings of D, . ] 13
Digplacements of ¢ 39 R

There wag again a large preponderance of displacements towards the red, 46 being to the »

violet, et and 6 to the
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At Srinagar there were obgerved 56 reversalg of the C lne, 5 darkenings of the D, line and 21

displacements of the ¢ line near spots. Their distribution east and wast of the central meridian was ag
follows :—

Bast West.
Reversals of C near spots 28 28
Srinagar ... ... < Darkenings of D, 3 2
Displacements of ¢ ... 10 11

Prominences projected on the disc as absorption markings.

The grating spectroheliograph for photographing the absorption markings in “ He ” light was in
regular use during the six months., Photographs were obtained on 85 days which were counted as 63
effective days. The mean daily area in millionths of the sun’s vigible hemisphere, corrected for foreshorten-
ing and for imperfect observations, and the mean daily numbers are given below :—

1915, July—December.

(Areas. Num ber?
North o 492°0 47
South . . .. 6739 60

Total ... 1,1659 107

There has been an increase in the number observed but a decreage in the areas resulting from a smaller
average area of each marking.

The distribution in latitude is given in the accompanying diagram, and is essentially similar to that in
the previous gix monthg of the year.
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F16. 2.—MEAN AREAS OF He ABSORPTION MARKINGS—

JuLy 1 T0 DEOEMBER 31, 1915.
Total mean area for north hemisphere = 492 milhonths.

” South " = 674 "
80
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There was a preponderance of Hz markings on the eastern side of the central meridian, the percentage
east being 55'80 in areas and 53'63 in numbers.

TEE OBSERVATORY, KODAIKANAL, T. ROY]?S,
381st March 1916. Assistant Director.
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