
BULLETIN No. XLV. 

SUMMARY OF PROMINENCE OBSEEVATIONS FOR TIXI3 SECOND HALF 
O F  THB YEAR 1914. 

From October 1, 1914, visual ol~servations of prom~iaences Tveye ~?mctically confinecl to clislslacements of tlae 
hgclrogen lines, ancl xnetallic promiiienccs, as tlze position angles, heiglats ancl arcas can now bc much inore 
satisfactorily cleterminecl from the photographs. 

The c1istril)ution in latitude of the prominences observecl ancl photog~aghecl during the six rnoiztl~s encling 
December 31, 1914, is representecl in the accompalaging cliagram. The full llne gives the meail claily areas, &nil 
the lsrolren line the mean daily nunlbers lor cncla zone of 5' o l  latiturlc. The orclinatcs represent tentlzs of 
square minutes of arc for the full line antl nnml~ers for the brokela line. The meails are correctecl tor isartla1 
or imperfect observntions, t11c total of 140 clays being reedaceil. to 113 cfiective clays. 

MEAN AREAS AND MEAN NUMBEnS OF PROMINENCES. 

JULY 1 TO DECEMBER 31, 1914. 
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Tlze mean daily areas and daily numbers for each liemisphere corrected 
follows :- 

Mean daily areas 
(squnr~ minutes), 

... North ... ... .,. .. 1'59 
South ... ... ... . . . . . .  1'75 - 

Total 3'34 

for partial obscrvation~ are as 

Comparecl with the first six montlis of the year the mean areas have increasecl. wlzile tlie mean ~ ~ u m b e r s  
have climinished, showing that larger prominences occurred cluring the latter half of the year. The distri- 
bution in latitude is much the same as during the earlier months but the zones of greatest activity have 
advancecl in latitucle about 5' and are symmetrically placed at 50' nortll ancl soutll. The zones between 
latitude 45' and 55" are, roughly speaking, about l;wice as active as the regions nearer tlie equator whicli show 
little va~iation even down to the equator itself. 

The monthly, quarterly, and half -yearly frequel~cies and t11e mean beig11-b and extent are givcn in the 
following table. The frequencies are ileriveci from the effective clays. 

Distribution east ~ l n d  west o f  the sun's axis. 

86st?*act for the second lzc~$f of 1914. 

Prominence numbers show a aligllt and areas a considerable eastern preponderance, whj ch in the latter 
case was maintained in every moiith of the half year, The distribution was as follows :- 

The quarterly results, mcludii~g tlzose given in Bulletin No. XLI, show that a steady increase has occurred in 
the mean height and exbeilt; of the prominences during the whole year, while the mean freclue~zcies diminished 
from 23'6 in the first three montlls of tlxe year to 17'7 during the last three months. The illcrease in size of 
the prominences however more than compensates for the recluction in numbers. 

Mean 
helght. 

a 

34.4 

30 7 

2812 

36.: 

31 3 

30 5 
--L_ 

30'2 

81.9 
- . a -  

81 1 

Month, 

1914 July t o  Deoember, 

Meen. 
extent. 
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Beptember . . . . . .  
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~KetaZZ.rc pro?ni~zcncos. 

The followiilg metallic prominences were recordecl in tlze half year :- 

TABLE ~.-LIST O F  MBTALLIC PROMINENCHS. t J ~ r A ~ - D ~ ~ ~ ~ ~ ~ ~ ,  1914. 

Date. Limb. Bas Q, 

Augusk 8 
October 1 1  
November 4 

5 5 
Deoomber 12 

12 
21 
26 
31 
31 
3 1 

Latltnde, 
7------- ----- 

North I Gouth. 

Lmes rovoreed. 

60'18'1, Dl, Dz, 6316.8, bl, b2, bs, be, 6018~6,6016'~p 
46241. Eruptrve, 

Dl, Dz, bl, bz, bs, bd. Changing, 
Dl, Dz, bl, bz, bar ba, 6316'8, 4924'1, 
Ill, Dz, 4, h2, ba, be, Associated with a, apot. 
Dl, D2 ~1ightJy bright near base. 
Dl, bl, bar ba, bel 
Dll D29 h, bzl ba, ba. 
DL, Dz, bl, bzr ha, bdh- 
Dl, Dzl bl, bz, ba, 
Dl, Dz, bl, bz, bat b ~ .  
Dl, D2, Isl, bz, bs, ba. Assooieted with a spot. 
Dl, D,, 6316'8, 626g 7, 6234'8, bl, ha, ?I8, bk, 

40241 1. Associatad with a, spot. Chanping , 
height 20" ai: 9h 51" 80" e t  9h 9 m  and 40'' 
at 811 I lm, but only 10" at 911 1Sm. Tn 
Cla photo at 8 h  18m the heiglxt was 50N 

of t l~ese disturbances arc? grvclz in .the Eollowii~g ttll)lo :- 

TABLE 11.-DISPLAC~MEN'U OF 'I'TIE C LINEI JN PROMINENCES. JULY-DXIIC~EMIBE~, 1914. 

Date. 

1014. 

July 31 
August 1 

21 
12 
12 
12 
12 
12 
12 
12 
16 
17 
l'i 
20 
20 
22 
22 
23 
26 

26 
30 

Setptcamber 1 
2 
4 
5 
0 
6 

1-A 

-* 

Tlm s. 
I.B,T, 

1 

H , M .  

8 48 
9 20 
10 05 
9 53 
9 35 
9 31 

10 2 
8 25 
8 21 
9 5'7 
9 16 
9 30 
9 8b 
0 2b 
1 3 
8 88 
8 18 
8 44 
9 1 

8 28 
a aa 
8 40 
9 ! 3 $  
13 48 
8 20 
8 47 
8 58 

- 

Bemuxlts. 

Mstrallio prorninenoe. 
At top of promlnonoe, 

' O bnlglng t o  violet over 29 
At top of prominsnce. 

Not seen at 10h 7m, 

Xot ~ e e n  at  9h 68m. 
A2i top of prominonco. 
Ovor whale prominonoe, 
At  base of prominenoe, 
No prominsnoo. 

At top of pronzinenae, 

At  top of promlncnoe, 
Very rapid ohanges im 

form and amount of 
4i~pIncrmnn t-6 A st 
:r'. Gm ~ ~ t i r l  P - ~ L  4 11,; only 
aboub 1A at 9h 9m, 

No prominence, 

No prominenoe 
At top of prornlnonoe. 

No prow ~nenoe, 
I3 o, 
Do, 

Latilmda. 

N. 1 8. 

---- 

--+ 

20 
18 

68*6 
14 

11 
66 6 
71 
78 

68.5 

'79.6 

73.6 
81 

'18 

Limb, 

0 

89 

8016 

39'6 
44 
46'5 
82 
'71 

89 
68 

94'5 
83 
8OP5 
68 

12 

Amount of displnooment. 
+ 

I Bad. 1 Violet, Both wnys. 

a A. 

1% 
2 

0'5 

2 

...---- 

W 
W 
W 
d 
Ill 
W 

A, 

Slight; 
W 
W 
W 
W 
W 
W 
IB 
B1 
W 
Iil 

W 
El 

W 
31 

El 
W 
W 
El 
XI 
Iil 

1 
1 
0'6 
1 
1 

Slight 
Blight! c t  baso 

0'5 

8 

Slighi 
DO. 

1 

Slight 

Slight at top 

1 
Shght 

81ig h t  

Blight 
0.6 

Blight 
1 

1 



120 
-- 

Hornark~. 

Latitude. 

Date. 

At top O£ l>romincllce 
No prorninonca. 
At b a ~ o  of p r n n ~ i n e n o o -  
45" higr, , pro1rlinsnoe 20" 
hlgh ah 811 44m and &he 
di~place~nent  extendo d 
ovei tllc whale of St. 
Prominence gono at; 
Qh 20m but C wat3 
slight,ly displnaoil t o  red - 

At tnp of psoulirnecce, 
No l)rorn~nenoe. 
A t  two t l l ir~rent points. 
No p101111110nce 

Ah top. 

No yrornlncnce 
A t  bnso 

No 1)rotrllnenco. 
Do. 

No pmominclnce rS, s m ~ t l l  
promixzc~rlc?e vlsible EL& 
9h 4m. Tht prormnenoa 

u t ~ s  40" hlgh in C)a a t  
g11 2 8 ~ 1  

Not soen at Qh 30m, 

No pra~nina~loo a t  9h G m ,  
but  C' was ~ll1ghCly dia- 
placed both, ways. 

ht t ~ p  of prornlnenoe. 

Displaced portion d e t a t o h -  
od From C llne. N ot 
scen at; 9h 5m. 

At I,FI*O tlifffferont points. 

No prommcnce. 
no. 

At top of p~~omi~ lenoe .  

Over wllole prommenae.  

No prominence. 
Do, 
Do. 

A t  baae of prorn1nsnc.e. 
No prominence. 

Do. 

Do. 

I)o 
Do 

Do 

Do. Chromosphere 
Do. 

brlght. 
At base of prominenoe. 

No prominence. 
Over whole promlnenoe- 

, N. 1 I. 

Time 

1914. 
September 6 

6 
6 
6 

8 
9 
9 
9 

11 
20 
24 
87 
27 
27 
27 
28 
30 
30 
80 
30 

4)atobcr. 1 

1 
1 
1 
1 
2 
3 

4 
5 
5 
5 

5 
5 

11 
11 
23 
23 
23 
3 L 

Sovember 1 
1 
1 
3 
3 
4 
4 
10 
11 
11 
13 
13 
18 

14 
14 
14 
14 

Both ways 

i Amount I 
~irnb.1 

I 
I Red. 
I 

of d~splaaernent. 

Violet. 

A 
Sllght 

Sbght 

Slight 

1 a t  14111 15m. 

A 

1 
1 

Slight 

0.5 

1'5 

Slight at b a ~ e  

S l ~ g h t  

Do, 
Do. 
Do. 

1 
1'6 at base 
0.5 a t  base 

Sll gh tj 
1 

Slight 

Do 
Do. 

J. 
Slight 

Shght at; top 
1 

0.2 
0 5 
0'2 

Slight 

0'6 
0'6 
0 6 
0.5 

Slight 

0q6 

0'5 
Slight 

0 5 

H. X. 
8 32 
8 23 
8 13 
8 9 

12 0 
9 20 
9 16 
9 26 
8 40 
10 47 
11 35 

lip5 
72 

A 

0-5 

1 

1 
2 

Shghl; 
Do 

0'5 a t  top 
Slight 

Do 
Do, 
0.6 
0 5 

Sl~ght 

2 

2 at top 
Sl~glzt a t  top 

0 

75.5 
5 

50.5 
19.5 
25 
59.5 
29 
18 
30 

E 
W 
W 
W 

3EI 
'E 
IZ 
E 
E 
W 
W 

8 20 
8 40 
9 59 
8 18 
9 49 
8 43 
8 34 
8 29 
8 28 

9 2 

9 13 
9 17 
8 24 
9 29 
8 40 

70.5 

55 
83 
31'5 

33 
39 6 
412 5 

50 

34 
412 
82 

60 
23 
49 
58 5 

85 
23 

1 s  

36*5 1 i! 
I : 
W 

3 5  E 

50 
69 

E 
E 
I?, 

W 
W 
E 
E 
E 
E 
El 
W 

W 
W 
W 
E 
W 
F: 

8 LO 1 11+5 

10 26 48 5 
8 26 1 

E 
Bl 

2 

Slight 
0 5 
OI5 

Slight at base 

L 

8 24 
8 49 

9 13 
8 27 
8 15 
8 57 
8 l'i 
8 13 
8 26 
9 14 

8 9 
8 9 
8 3 
g 10 
8 46 
11 43 
11 55 
8 59 
8 31 
8 38 
9 9 
8 42 
8 40 

8 29 
8 27 
8 50 

Slight 
Do, 

1 
2 

I 

34 
~ 7 ~ 5  

18'5 
2U 
745 

27 

21 
59 
1 7 5  

413.6 
63 
67 

E 
88 815 I El 

86 ; 

28 I 

. 

26'5 
85 
79'5 

65 

' E 
W 
W 

E 
E) 
W 

E 
E 

E 

51 1 W 
I 



Remarks. 

I ----, 

Gono ail 811 441m 

Over wholo prorninenoo and 
over an extent of 8". 

Nu psominonae 

Do. 
Ovor whole prommanao. 

No promlna~lce. 
Do. 

2A. st 8h 23?p t ~ n d  0'5 
A st 811 241~. 

Gono uh 9h 5111, 
No l)rdminomcu. 

110, 
I)o, 
DO. 
Do, 

No ln o~nino~loo, l)icrplnoo- 
rllurlt two points cloas 
lo oaoll othor, 

Over wlrale prorninonoe in 
IETm. No prolntrenoa in Ca, 
1C)isplaoomunt gono at 
B k  671~. 

At; t o p  of l~rominonoe. 
No p~atninonoa. 

No pronlil~anoo. 
Po, 

At sovoral poicts. 
No prominanoo, 

D o. 

Da. 
D 0. 
Do. 
Do, Uieplnoevvlent 

alight a t  
DP 18% 

Do* 

Do. 

0q5A to violet a1-2'7' a, 
No prominenoe. 

Do. 
Do. 

Date. 
Time 

S, T, 

Amount of displaaameat. Latitude. 
--- Limb. 

Bcii. 1 
- -  -- ___ 

A 
1 
0'3 

0'5 

0'3 

0% 

Slight eft bas0 
Sllght 

1 '6 

Sliglzt 
0'6 

0'2 
8hgllC 

Slight 
Sllght 

0 2 

Sliglzt 

0.3 

0.5 

C, 5 
at top, 

0'6 

2 

Slight 

L)o. 

Do. 

x. I 8. 
I -- - - -  

Violet, 
_ _--- 

A. 

012 

Slight 
0 '6 
0 5 
1 

Sl~ght  
Do. 
Do 

0'6 

Sliglit ILL to11 

1. 

Rligllt 

no ,  
0'6 

Blight, 

S l~gb t  

0.6 
81ig11t 

1 A at 8h liBln, . 
0'6 

Slight 

116 

8lighl; 

311gllt 

Slight 

2 
1 
2 
0'6 
1 

Bliglzt 
st tap 

0 5 

Slight 
tie base 

PIl1ght 
Do. 

W 
8 
W 

E 
E 
E 

W 
E 
E: 
E 

w 

I 
W 
W 
m 
14 

W 

14: 
14 
w 
W 
B 
M 
3; 

W 

W 
W 

E 
E 
W 
1% 

; E 
W 

E 
W 
E 
E 
W 

W 
E 
D 
W 
W 
W 
I$ 
W 

W 
W 

E 
W 
El 

El 
Ill 
El 

I Both ways. 
I--.----- 

8, 

SligliL 

Slight 

Slight 

81xght 

37 

1914 
November 15 

16 
16 

18 
18 
18 
18 
19 
19 
19 
1 9 
19 
20 

24 
24 
95 
2 5 
26 
27 

December 9 
9 
9 
9 
10 
10 
10 

10 

I I 
11 

12 
12 
12 
13 
13 
13 
13 
16  
15 
16 
1 G 
16 
16 

16 
17 
17 
17 
17 
18 
20 
20 

21 
21 

22 
22 
24 

26 
25 
25 

IT. N. 
8 40 
8 46 
8 55 

8 48 
8 41 

1 29 

10 

46'6 
40 

8 57 
6 E8 
8 63 
8 41 
8 35 
8 28 
9 7 
8 33 

8 31 
X 58 
8 56 
8 45 
ti 41 
9 52 

8 42 
8 44 
9 2 
8 58 
9 10 
9 14 
9 16 

8 5% 

8 53 
8 58 

I) 0 
9 14 
8 21 
8 54 

n g  
8 4 
9 20 
9 26 
8 43 
9 10 
9 6 
Q 16 

0 18 
8 59 
8 43 
8 33 
9 5 
9 40 
8 31 
8 58 

8 42 
8 26 

8 42 
8 51. 
8 58 

8 54 
8 36 
8 35 

8 0.6 
77'5 

3 
20.5 

59 
87 

$B 

80 

12 

32'5 
13 

41 
15 
8 

31 

25 

23-5 

, 
2815 
58 

78 

17.5 

44 

30 
4 

66 
26 

20 
$9 

L 4 5 ! 5  
26 

28 

52 
88 6 
23 

18-28 

56 
80.5 
'74 

77 

41 

88 
68 
63 

72 

50 

49 
80'5 

76.5 
23 

71 

50 
27-29 



Date. 

Lstitnde. I I Amount of displsosment, 

AG about a, dozen nointn, 
No prornmenoa. 

Do, 
Do. 
Do Not seen ah 

8h 55 m, 

Not seen at 8h 22m whan I 

0 was displnood Co violet 
for 0158. 

Changing rapidly 2A at 
811 26m. Nothing at 8k: 
27m 

Over whole prominence, 
At top only. 

Eighty-six of these displacements were in the northern hemisphere and seventy-eight in Llic southern ; 
eighty-seven were in tho eastern hemisphere and seveixty-seven in tlie western. There was R ~lecided iizc~case 
in the clisplacernents to the violet. Nilzetg-eight were towayds tlie violet and seventy towards tlzc? red. A 
latzrnlser of prominences sliowed displacements to the red i11 one part and to tIhe violel in anotl~er pa~lt. 
Displacements both ways at the same point were recorded in ten prominences. 

The displncements were recordecl, fairly uniformly over the whole limb, fifty-one were 0' to 30' of latitude,, 
sixty'from 310 to 60° and fifty-three f~oln  61' to 90'. 

Beve~sals and disgtacements of t7~e 0 Zarte o n  the disc. 

Eighty-five reversals of the C line wme observed in tlze neighbourhood of spots or occasionally near 
f a c ~ z l ~  only, These as well as the darkenings of  the D3 line show a slight preponderance in tlze eastern 
hemisphere while the numbex of displacements of the C line 1.~1 or near spots was slightly in excess on thc 
western. The table following gives the distribution east and west of these phei~omena :- 

East. West. 
Reversals of C aear spots ... ... ... ... 44 41 

... Darkening of Ds ... ... . . . . . .  G 4 
. . . . . .  Displacements of C . . .  ... ... 20 22 

There was a preponderance of the displacements towaxds red, twenty-five being towards red a11d eleven 
towmds violet. The double spot group which, crossed the central meridian on November 9 showed a prominence- 
like reversal on the loth, and an the 11th there were displacements indicating viol~nt change8 in the direction 
and amount of the movement. 

Prominences projected on the disc as absorptzon mariEirzgs. 
The grating spectroheliograph for photographing the absorptioli markings in hydrogen light wag not in 

regular use but a few plates were obtained towards the end of the year. A considerable number of absorption 
masking8 aro ahown on the calclum spectroheliograrns and there is no doubt that they have increasedin 



frecluency since 1913 or the first half of 1!)14. Most of the marlrings are in the south-eastem cyuaclrant 
of the sun's diso ancl corresponcl to the high latitncie zone of prominence activity at about 50" soutlz; 
from the rnidclle of November lzowever absorption maulrings appearecl in the north-east quadrant in latitudes 
ranging from + 18' to + 70'. The great pyueponclerance of these rnarkiizgs on the eastern side of  the centyal 
r~leridiarl is very remarkable as it exceccls considerably the eastern preponderance of the promiizcnces at 
the limb. 

THE OBSERVATORY, I~ODAIKANAL, J. EVERSHED, 
24th February 1915. Div*ecto?a, I<o&l,?cc6nc6Z n r ~ d  &_Cad?*ns O b s t ? r ~ ~ ~ t f ~ ~ l t ? ~ ,  
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