Kovatkanal Observatory.

BULLETIN No. XLV.

SUMMARY OF PROMINENCE OBSERVATIONS FOR THE SECOND HALF
OF THE YEAR 1914.

From October 1, 1914, visual observations of promimences were practically confined to displacements of the
hydrogen lines, and metallic prominences, as the position angles, heights and arcas can now be much more
satisfactorily determined from the photographs,

The distribution in latitude of the prominences obgerved and photographed during the six months ending
December 31, 1914, 18 represented in the accompanying diagram. The full lme gives the mean daily arveas, and
the broken line the mean daily nunbers for cach zone of 5° of latitude. The ordinates represent tenths of
square minutes of arc for the full line and numbers For the broken line. The means arc corrected for partial
or imperfect observations, the total of 140 days being reduced to 113 clfective days.

MEAN AREAS AND MEAN NUMBERS OF PROMINENCES.
F Jury 1 7o DECEMBER 31, 1914.
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The mean daily areas and daily numbers for each hemisphere corrected for partial obscrvations are as
follows :—

Mean daily areas Mean daily
(square minutes). numbers
North . 159 897
South 175 910
Total 3'34 1807

Compared with the first six months of the year the mean areas have increased while the mean numbers
have diminished, showing that larger prominences occurred during the latter half of the year. The distri-
bution in la,tiﬁude is much the same as during the earlier months but the zones of greatest activity have
advanced in latitude about 5° and are symmetrically placed at 50° north and south. The zomes between
latitude 45° and 55° are, roughly speaking, about twice ag active ag the regions nearer the equator which show
little variation even down to the equator itself.

The monthly, guarterly, and half-yearly frequencies and the mean height and extent are given in the
following table. The frequencies are derived from the effective days.

Abstract for the second half of 1914.

Number of days of
bservations.
Month observationd Number of | Mean daily Mean Mean.
* prominences.| frequency. height. extent.
Total. Effective.
1914, " °
July 16 11 147 184 3dr4 161
Angust . ™ 27 20 431 2186 307 150
September ... o 29 22 418 188 282 1-33
Qotober . 19 16 211 132 3h:! 2:09
November e 27 24 459 101 318 2:28
December . . 22 20 894 107 305 2442
Third quarter 72 58 991 187 302 1:46
Fourth quarter 68 80 1,084 177 819 227
Second half-year ... 140 113 2,065 182 811 1-87

The quarterly results, including those given in Bulletin No. XTI, show that a steady increase has oceurred in
the mean height and extent of the prommences during the whole year, while the mean frequencies diminighed
from 23'6 in the first three months of the year to 177 during the last three monthg. The increage in gize of
the prominences however more than compensates for the reduction m numbers.

Distribution east and west of the sun’s axis.

Prominence numbers show a slight and areas a considerable eagtern preponderance, which in the latter
case was mamtained in every month of the half year. The distribution was ag follows :—

1914 July to December, East. West. Percentage east

Numbers observed - “ae 1,087 1,018 50 46

Total areas in square minutes of arc ... e 2,121 1,944 5638
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Metalhc prominences.

The following metallic prominences were recorded in the half year :—

TABLE I.—LIST OF METALLIC PROMINENCES.

JULY—DECEMBER, 1914,

Latitude,
Date, ]Z:E[So ‘g Base. Limb. | Height. Lines roverged.
North South.
1914, H, M. ° ° °© "
July 31 8 4§ 5 20 w 80 | 60781, Dy, Dy, 53168, by, by, bs, by, 5018'6, 5016+3,
44241, Brupiave.
Augush 8 9 18 - 31 B 20 Dy, Dy, by, bg, bg, bg. Changing,
Qctober 11 8 15 12 495 B 65 Dy, Dy, by, by, by, by, 53168, 402471,
November 4 11 55 1 21 . w 30 Uy, Dy, by, by, by, by, Associated with a spot.
25 8 52 10 50 w 60 Dy, Dy slightly bright neaxr hase.
December 12 9 0 1 25 ] 20 Dy, Dy, Iy, bz, by, by,
12 2 0 — 23 B 20 Dy, Dy, by, by, bg, b,
21 8 50 1 426 I 15 D), Dyy by, by, bg, bye
26 8 28 1 62 w 20 Dy, Dy, by, by, by, ba
31 8 42 1 22 n 15 Dy, Dy, by, by, bg, by,
81 8 44 2 13 B B 30 15 Dgy by, by, by, by, Assooiated with a spot.
31 9 5 3 185 - w 20 Dy, Dy, 63168, 52697, 5284'8, Dby, Ly, bg, by,
40241, Associated with a spot. Changing,
height 207 at Oh §m, 80¢ at Oh Om and 40"
ab @" 11m, but only 107 at oh 15m, In
Ca photo at 8 18m the height was 507

Displucements of Lhe hydrogen lines.

Particulars of thege digturbanceg are given in the following table :—

TABLE II.—DISPLACEMENT OF THE C LINE IN PROMINENCES.

JULY—DECEMBER, 1914,

Latiiunde. Amount of displacement.
Date, ’%‘1;1 ,;' Limb, Remarlks,
N. 8. Red. Violet. Both ways,
1914. H M ° ° A, A. A
July 31 8 48 |20 w 15 Metallic prominence.
Angust 1 9 20 |18 w 2 At top of prominence.
11 10 05 69 w 05
12 9 53 | 586 1 C bulgmg to violet over 2°
12 9 85 |14 B 2 Al top of prominence,
12 9 21 60'6 | W Slight
i2 10 2 |11 w 1 Not seen at 10h 7m,
12 8 25 | 566 W 1
12 8 21 |71 w 0’6 Not seen at Oh 58m,
12 9 57 |78 W 1 At top of prominence.
15 9 15 396 w 1 Over whole prominence.
7 9 80 44 w Slight At base of prominence.
1% 9 8b 466 n Slight No prominence,
20 9 20 82 B Slight
20 9 3 71 W | Blight at base | Slight at lop
22 8 88 | 685 " 05 At top of prominence.
22 8 18 69 il 1
23 8 44 68 w Shght At top of prominence,
26 9 1 {795 b 3 Very rapid changes in
form and amount of
Aisplaceraent—EA. ab
Ub G und BL % a5 only
about 1A at 9h 9m,
26 8 28 | 785 w Slight No prominence,
30 8 33 81 B Do.
September 1 & 40 845 B 8light No prominence
2 °] 9 83 w 05 At top of premincnce.
4 13 48 805 | W Slight
5 8 20 58 R 1 No promnence,
8 8 47 |78 R 1 o
6 8 38 12 " 1 Do,




120

Latitude. |x Amount of displacement,
Date. ’II‘ glf]? anb.\I Romarks,
N. 8. i Red. Violet. Both ways
|
1914. H. M. ° ° A A A
September 6 8 32 75'5 B Shight

6 8 u3 ) 5 W 1 At top of promivence

6 8 13 | 6756 w 1 No promnence.

6 8§ 9 |72 w 05 At baso of prominence.
48" hign , prominence 20"
high at 8h 44m gnd the
displacement extended
%vex .the whole of dit.

rominence  gomne at
6 20m but C wasa
slightly displaced & a-

8 12 o0 505 | B Shght PR ore

9 9 20 195 | E 1

9 9 16 25 E (33 At top of prominence.

9 9 26 595 I 1 No prominence.

11 8 40 29 E 2 15 At two different points.
20 10 47 19 w Shght No prommeonce

2¢ 11 83 30 w Shight

E) 8 20 | 705 B Do

27 8 40 36'5 B 0'5 at top | Shght at base

27 9 59 |55 W Slight At top,

27 8 18 |83 w Slight

28 9 49 | 315 W Do No prominence

30 8 43 42 5 w Do. At base

30 8 34 |38 w 0'5

30 8 20 (3956 w 05 No prominence.

30 8 28 |425 w Shght Do.

October 1 9 2 85 B 2 No prominence A small
pr{:minvnee visible at
v? ag 4’?(.)” ]'fxl}g«h Pﬂ;ml(]na,e = g.:
L 9 1 50 . oh 98
5 Do,

1 9 17 69 B Do,

1 9 24 36 w Do.

1 9 2 |50 w 1 Not scen at 9h 30m,

2 8 40 65 ol 2 at top 1'6 atb base soen a4 9

3 8 40 | 75646 B | Slight at top | 06 at base No prominence at 9h Gma,
but C was sglightly dis-

. placed both ways.

g lg gg 485 a4 ]l% Shgllat. Al top of prominence,

5 8 24 42 B Blight

5 8 49 82 B 2 Digplaced portion detatolie
ed from C lme. Not

5 9 13 50 w D geen ot 9h S,

a

5 8 27 23 w Slight Do. vo i i

1 8 1% i I 085 0 At two different points.

;g g i;{ 2 68 5 % 05 L No prominence.

28 8 13 | 275 E Rlight At uo;Poof‘ prominence.

?’j 8 26 85 B | Slight at base | Shght at top

9 14 23 w 1 Over whole prominence.
November 1 8 9 |185 W
02 No prominence

1 8 9 |2 w 5 P )

1 8 1 | 745 W 05 Do,

3 9 10 18 B Slight At bage c;f rominence

8 8 46 |27 W Slight | No oo,

i 11 43 815 W o5 g prc}lu;mence.

11 55 |21 - ’

10 8 59 |59 g 1 8 g 1 at 14h 15m, b

11 8 81 |175 B 05 Do’

11 8 88 38 B Slight DO

13 9 9 (485 | . | B Slight Do

13 8 42 |53 w Do, Do

13 8 40 |67 w 05 Dg. Chromosphere

14 8 = | bright.

14 29 256 | B 05 At base of prominence.

8 27 35 B Slight

14 8 50 05 | W 1 ¥

14 3 28 & it 05 No prominence.

2 Over whole prommence.
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Date.

1914
November

December
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51
58

54
85
35

Latitude. Amount of displacement.
Limb.
N, 8. Red. Violet. Both ways.
@ ] A A A,
29 w 1
87 B 03
10 w 02
466 B Slight
20 bt} 05
805 B 05
e | W 1
43 B 05
205 K Shght
285 B 08 Do.
58 1 Do
59 w 02
87 I 0'5
78 i | Slight at base | Slight al top
41 W Shght
175 w 1'5
80 B 1
44 0 Slight
12 w 05
32'5 I Slight
13 ] Slight
30 w Do,
4 w 0'6
41 ) 02
15 H Shght
3 X Blight,
21 W 8lhght
56 w 08
25 w 8light
1 A ab 8h 501,
25 B 05
20 E Slight
9 | W Slight
285 B Shght,
145 B 02
5 I 1B
26 | W Slight
28 B Rlight
72 i 03
52 w Shght
885 B 05
23 1 Blight
50 w 05
at top.
18—28 W Slight,
49 | ® 0B 8light
805 | B Shght
56 w 2
805 w 1
74 w )
765 | I 06
22 w 2 1
71w Slight
77 w Hlight
a% top
41 B 08
50 w Do,
27—20 E Blight
at bage
88 B Do.
68 0] Slight
63 B Do.

Romarks.

P U ——

Gone at 8h 44m

Over wholo prominence and
over an extent of 8°,
No prominence

Do.
Ovor whole promincnce,

No prominonce.
0.

2A. ol Bh 23im and 0§
A ot 81 24um,

Gonoe ab Hb gu,

No prominenae.

Do.
Do,
Do,
Do.

No mominence, Displaco-
meut at two points close
to oach othoer,

Ovor whole prominence in
. Nopromirencon Ca,
Displacomont gono atb
8h ji7m,

Ak top of prominence.
No prowinenco.

No prominoneco.
Do.

At sovoeral poirts,
No prominence,
Do.

Hsplacement
slight  at
oF 18m,

Do.

Do.
0'5A to violet al—27° I,
No prominenoce,

Do.
Do.
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i Latitude. Amount of displacement,
Date. %‘ lsm,; Limb. Remarks,
{ N , ) Red. Vialet. Both ways.
1914 H. M. ¢ ° A, A, A,
December 25 8 25 | 18 B Slight

25 8 40 45 W Do.

25 8 46 16 w 05

25 8 50 | 4u-50 w 8light At about a dozen nointa,

25 8 54 | 825 w Shght No prominence.

25 8 54 885 w 05 Do.

26 8 85 | 21 B Shght Do.

26 8 &0 16 J01 2 Do Not seen at

8h 55 m,

26 9 3 49 E 02

26 9 8 846 | B 05 Do.

26 8 28 | 52 w Slight

! at base

26 8 25 |77 W 08 Do

27 8 39 | 48 E Shght

27 8 52 | 82 w Slight;

28 8 20 | 77 B 2 Not seen at 8h 22m when:
C was displaced to violet
for 0'5A.

28 8 23 | 60 B 1 Changing rapidly 24 at
8h 25m, Nothing at 8k
27m

28 8 15 516 W Slight

29 8 34 41 B 05

29 8 25 53 B 1 Over whole prominence,

29 8 25 50 E 1 At top only.

80 8 &7 51 E Slight

31 9 5 | 185 w 02 Displacement 1A at 9he
1lm,

31 9 5 50 W 1 + At base.

Eighty-six of these displacements were in the northern hemisphere and seventy-eight m the southern ;
eighty-seven were in the eastern hemigpherc and geventy-seven in the western. There was a decided incrcase
in the digplacements to the violet, Ninety-eight were towards the violet and seventy towards the red. A
number of prominences showed displacements to the red in one part and to the violet in another part.
Displacements both ways at the same point were recorded in ten prominences.

The displacements were recorded fairly uniformly over the whole limb, fifty-one were (°to 30° of latitude, .
gixty from 31° to 60° and fifty-three from 61° to 90°.

Reversals and displacements of the C line on the disc.

Eighty-five reversals of the C hine were obgerved in the neighbourhood of spots or occasionally near
facule only. These ag well as the darkenings of the D; line show a slight preponderance in the eastern
hemigphere while the number of displacements of the C line m or near spots was slightly in excess on the
western. The table following gives the digtribution east and west of these phenomena :—

Bast. West,
Revergals of C near spots 44 41
Darkening of Dy 6 4

Displacements of C 20 22

There was a preponderance of the digplacements towards red, twenty-five being towards red and eleven
towards violet. The double spot group which crossed the central meridian on November 9 showed a prominence-

like reversal on the 10th, and on the 11th there were digplacements indicating violent changes in the direction
and amount of the movement.

Prominences projected on the disc as absorption markings.

The grating spectroheliograph for photographing the abgorption markings in hydrogen light was not in
regular uge but a few plates were obtained towards the end of the year. A considerable number of abgorption
markingg are shown on the calcium spectroheliograms and there is no doubt that they have increaged in.
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frequency since 1913 or the first half of 1914. Most of the markings are in the south-eastern quadrant
of the sun’s dise and correspond to the high latitude zone of prominence activity at about 50° south ;
from the middle of November however absorption markings appeared in the north-east quadrant in latitudes
ranging from + 18° to + 70°. The great preponderance of these markings on the eastern side of the central
merichian is very remarkable as it excecds congiderably the eastern preponderance of the prominences at
the limb.

THE OBSERVATORY, KODATIKANAL, J. EVERSHED,
24th February 1915, Director, Kodaikanal and Madras Observatores,

Pricu, 8 annas.] MADRAS : PRINTED BY THRE SUPERINTENDENT, GOVERNMENT PRASS,
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