Rovatkanal Obscervatory,

BULLETIN No. LII.

SUMMARY OF PROMINENCE OBSERVATIONS FOR TIIE FIRST HALF
OF THE YEAR 1916.

In thig bulletin, the prominence observations made at Srinagar by the Kashmir expedition under
Mr. J. Evershed, the Director, have been used to supplement those made at Kodaikanal. At Kodaikanal the
visual observations were practically confined to displacements of the hydrogen lines and to metallic promi-
nences, as the position angles, heights, and areas can now be much more satisfactorily determined from the
photographs. For those days when Kodakanal photographs of prominences were incomplele, imperfoct or
wanting, the observations made at Srinagar were substituted when available. Visual observations were made
at Srinagar until February 28, none of which were required, but cleven prominence photographs taken at
Srinagar were used to supplement the Kodaikanal series. Observations were obtained on 171 days, counted as
166 effective days.

The distribution of promincneces observed and photographed during the hall-year ending Juno 30, 1916, is
represented in the accompanying diagram. The full line gives the mean daily areag and the brohen line the
mean daily numbers for each zone of 5° of latitude. The ordinatcs ropregent tenths of a square nunute of are
for the full line and numbers for the broken line.

F16. 1.-——MEAN AREAS AND MEAN NUMBERS OF PROMINENCES, KODAIKANAL AND SRINAGAR.
JANUARY 1 TO JUNE 30, 1916.

Mean arcas—full line
Mean numbers—broken line
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The distmbution, which is practically unaffected by the inclusion of the Srinagar obsgervations, 18 very
gimilar to that i the previous half year, except that the maximum of the belt between 50° and 70° has shifted
5° towards the poles.

The mean daily arcas and daily numbers (corrected for partial observations) are given 1w the table below,
where the data for Kodaikanal observations alone are also given separately for the sake of uniformity with
previous bulleting. It i seen that the mnclusion of Srinagar observations hardly affects the results.

Mean daily arcas Mean daly
(square minutes) numbers.

Kodaikanal and Srinagar observations [ North 206 9°51
(166 effective days). South . 177 977
Total ... 3'83 19°28
Kodaikanal observations (158% effec- [ North 208 9'68
tive days). South ... ... 1'80 9'97
Total ... 3'88 19'65

Compared with the previous six months there 15 a decrease of 22'6 per cent in arveag and an increage of
26'1 per cent in numbers, the average area of a prominence having decreased from 0°324 square minutes in the
lagt half of 1915 to 0°199 square minutes in the first half of 1916.

The monthly, quarterly, and half-yearly frequencies and the mean heights and extents 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 first half of 1916 (Kodwikanal).

Numger of tflaJys of
observation
o Number of | Mean daaly | Mean Mean
Month. pro?mne;‘.ces. frequency. | height. extont
Total. Effective,

1916. 4 °
January " 31 31 637 205 400 303
February " . 27 21 529 196 348 316
March ... ... .. 30 30 661 220 357 2:65
April . . 29 26% 533 201 356 311
May . . 29 28 488 174 375 278
June .. . 20 16 267 167 342 276
First quarter 88 88 1827 20-8 369 2:93
Second gquarter . 78 70% 1288 183 360 369
First half-year . 166 158% 3115 197 36'5 325

a2 iy a decrease in both the mean height and the mean extent which accounts for the decreage in the
prorainence nofed above.

Although the mean height has decreased shghtly, an eruptive prominence of unprecedented height wasg

photographed at Kodaikanal and Srinagar on May 26. The prominence had attamned its greatest development

at 8% 57= LS.T. when it resembled an enormous fountain 7' in height. At 9h 3m rapid. dissolution was
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taking place, and the highest portion was found to be moving with bigh velocity away from the sun. The

last remmants were photographed at 9" 22™ at the enormous height of 18’ above the limb. A full description
of this prominence will be publighed separately.

Dustrmdbution east and west of the sun’s axis.

In the observations at Kodaikanal and Srinagar combined, areas show a preponderance at the castern limb
and numbers, a shght preponderance at the western limb.

1916 January to June, Bast. Wast. Percentage east.
Numbers observed . 1595 1605 4984
Total areas in square minutes ... 3380 2983 5312

Metallic prominences.

The following metallic prominences were rccorded in the half-ycar. The two prominences printed in

italics were recorded at Srinagar i—

TABLE I.—~METALLIC PROMINENCES—JANUARY TO JUNE 1016,

Larrrons.
Date. E&“’lll‘ Base Limb  |Height. Lines,
North, South
1916. . M, ° ° ° .
January 4] 8 45 G 12 B 30 Dl, Dy, by by, by, by,
6] 8 5o 9 215 B 60 | by, Dy by slightly bright.
7109 ) H 266 n 50 2, by, by, b, by over the whole height ab
+Z¥° and 420° and over 25¢ al othor places.
71 8 Hh 22 i 35 | Dy, Dy, by, by, by, by
81 9 ) 21 W 30 | 6677, ])1, D,, 5%1()8 0284°2, 52762, by, by, b,
D, .)()18'6 5016, 49241,
131 8 33 17 W 10| 49241, 5016, Dy, bz, Dy, bq.., H234-8, 5276 92,0284 2,
D368, Hi )8 5337 (),5%(13 0,D,, D
18| 10 25 2 19 W 25 Whole proménence visible in ]31, D, bl, by
201 8 5o 4 39 D! 65 Dl, Dy, by, by, by, b
2208 37 22 B 15 s, )1, )g, l)a, b,l
W8 4D 20 18 By 1y Dy, by, by, by, u.
18 0 235 W 20 | 0697, D, Db b b b
25| 8 50 b1 49 W 60 | Dy, Dz, bl, Dy Dg, Dy B3LG 8,
2 8 B 2 24 W 35 | Dy, Dy, by, by, b, by, 5316 8.
Fobruary 51 8 B 3 205 w 45 | 49241, GOLG, Ly, by, by by, BIGT8, 52348,
DAT0R, BILG K, BIGL'S, Dy, Dy 6677 (the last
. . . line only Hlxghtly bmght)
By £l 1B 1 W B0 | 10677, Dy, Dy by, b, b, b, 53168, 40241,
18| 8 20 ) 665 W No prominence 1D,, Dg, by, by, by, by, 5316'8
bright over 59; metallic al 8% 56m also bub
not ot Hr 20m,
2| 8 41) 1 115 E 25 | by, by, by, .
201 9 0 3 19 w 55 | Dy, Dz, by, Dy, by, he, 49241, 5016, 50186,
527672, H28 12, 63168, 54044, GG 7.
March 41 8 36 16 W 70 Dl;l(u?? rl‘)%. b, by, b@, 49241 A016, 50186,
e)« )y i)
4] 8 20 2 20 W 25 ll(’ Do, 1)1, Dz, Dy, by, 49241, 5016, 5018:6, 53166,
719 0 7 155 W bH | Dy, Dz, by, b, by, by, 53168,
231 9 0 28 B 15 | 49241, 5016, 50186, by, by, by, by, 5316'8, Dy,
8| 8 44| 4 02 o 15 | Dy, Doy by, b, by, by, 53168, 6677
311 8 38 2 15 B 40 | 4924:1, 5016, BO186G, by, by, s, by, 51974,
02'348 52762, 52”42, 53168, B3GF0, B4A255,
55360, Dy, D, 6677, 7065,

1-A
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Latitude
Date %—ISour Base |————————| Lamb |Height Lines
North South
1916. o M ° ° ° ’
Apnl 119 20 4 13 w 26 | Dy, Dy, by, by, bg, by, 6677 Prominence well
visible 1n by, by, bs, by
31 8 56 19 E 30 | Dy, Dy, by, b, bs, by, 6677 at base only
6] 8 37 10 31 w 50 | Dy, D,, by, by, by, by, 53168, 4924 1, 50186,
51978, 5234 8, 52762, 6677.
2| 8 40 11 E 35 1D,, Dq, by, b, by, be.
200 8 36 4 12 E 180 {40241, 50186, by, ba, by by 5197 8, 5234-8,
5276'2, 5316 8, D1, Dz
Mav 6] 8 35 1 205 E 15 14924*1, by, by, by, by, 5197:8, 5234-8, 52762,
5284 8, 5316'8, 53630, D,, D,, 6677,
6] 8 43 L} 25'b B 25 | D,, D, by, by, b, by, 6677.
June 71 8 34 4 11 w 30 |by, bz, bs, by

There ig an increage on the previous half-year in the number of metallic prominences observed.

Dusplacements of the hydrogen lines.

The digplacements observed at Kodaikanal are given in Table II. A and those observed at Srinagar up to
February 28 in Table I1. B.

TABLE II. A.—DISPLACEMENTS OF THE C LINE IN PROMINENCES OBSERVED AT KODAIKANAL,
JANUARY TO JUNE 1916.

Latitude. Displacement.
Date. IHSO %r Lomb Remarks
N S. Red. Violet Both ways.
o L] [
1916 . M, ° ° A A A
January 1 8 55| 635 E Slight At north end.
2| 8 48 19 | B Shght
3 8 49 49 w Slight
8 45| 61 W Shght At top.
4 § 45 12 ] Slight
8 45 9 B 05
5 g8 48} 11 B Shight Slight To tr?;d at base ; to violet
at top.
6 8 48 86 w Shght P
7 g 18 18 55 IV?V Slight Shght 8ver lower portion.
i ver upper half.
8 55| 2 W § PP
8 9 51 21 w 1 1
9 8 B4 53 W Shght At south end.
8 48 22 w 0-5 Over jets
12 8 4 39 B 05
8 40 95| E 0-5
8 B0 34 | W Shght
13 8 55 35 E 2
8 29| 26 W 05
8 221/ 835 W Shght
15 8 491 625 E 1 At top.
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Latitude. Amount of displacement
Date. II.:ISS 1(1]}' Lixmb. Remarks.
N. S. Red Violet. Both ways
1916 o M ° ° A A A
January 15 8 b4 31 i 2
3 39 |63 W Slight At base.

16 8 56 8 W Do.

17 8 48 | 8 E 15 At top , not seen at, 9h 5m

19 g %g 23 l]% 15 05

3. b5 B -5
8 3 65 | E Shght } At base.
8 380 i o) Do.
8 48 |10 w 1 Over lower part
21 8 5B 65 0 Slight
22 8 35 | 36 I 05
8 35 |42 O 1 Shght Lo red at top, to violed
at base

23 8 49 30 E Shight

9% 8 59 |94 W 1 2 To red at lop; to violet
at base

2 9 5 23 w Slight 1

28 9 10 24 W Do. Al base.

29 9 0 |71 B 05 15 To red at base ; 1o violet:
ab top. No ddisplace-
ment at 9h 2m,

8 37 5556 | W Shight Symmeinceally widened.

8 36 M5 | W Slight

8 50 |17 W Slight,

§ 51 132 W 1

8 b6 | 665 w 1

30 8 32 179 0 Shght

8 21 |1 A0} Slight o

8 47 82 w Slight ’_[‘c;3 ‘rgg only for 0'5 A at
\ m,

8 bl 79 w Slight At top.

8 4 34 W 05 At base.

8 a7 ¢ W Slight,

February 1 9 B5 | 515 B 2 i

9 50 | 155 w . Slight At top.

3 8 55 |26 I Slight Do. The violet digplacement
a litlle 1o the north of
the other.

9 2 55 | W Slight A1;)] };mae ; nol soen at
HLN (LN
8§ 22 0oh | W 05 A lop.
4 9 40 17 W 1
5 8 43 |62 B 05 Al top.
9 16 | 845 B 05
9 20 37 H 2
8 54 2056 | W 05 Slight To red at top ; to violot
al base
9 9 45 | W 2
8 49 5 W Slight
8 47 |59 W Slight

6 8 84 |25 13 i Do.

8 50 9 i) Shght Slight To md ab baso ; Lo violot
ab top.
9 0 |w W Shight P
8 8 55 | 255 w Shght Do, To red alb top; to violed
at base.
8 53 | 635 w Slight
10 8 55 | 125 B 05 Two bright powls on
. chromosphere.
8 46 82 9] Slight
8 45 66 W Do. o

12 8 43 28 B 05 ) At base. 4 A to violob

13 8 4 15 w 8 and 1 A 1o red at 8t 47,
No displacoment a
8h 55m,

=]
8 45 19 W 05 3 A 1o wviolet at top at
O 12m,
8 39 |59 W Shght
14 8 47 825 | W Shght .
8 31 |43 W Slight
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Latitude. Amount of displacement
Date. %i[é“}ll‘ Lamb. Remarks
N. S. Red. Violet. Both ways.
1916. m M N A A A
February 17 8 55 12 w Shght 1 To red at base, to violet
at to
18 § 31 825 | B Do. P
8 98 bb w Do. At base
9 8 485 w Do
20 8 24 63 w Do
22 8 25 67 E Shight
8 48 10 W 1
24 8 49 115 | B Shght
9 4 68 E Do
8 35 8 w Shght Over lower half
25 8 2 27 E 2 Over chromosphere
8 37 20 jD) 15 At base.
8 B8 15 w 1
26 8 b3 62 B Slhight
8 45 20 T Slight
9 14 18 w Do. 1
27 8 44 58 E Do
8 27 21 w 05
8 20 10 W Shght
29 8 22 105 E Do. At top.
8 17 16 B Shght
March 1 8 5b 17 E 2 15 At two different points.
2 8 49 22 E Slight Slight ch; red ab top ; to violet at
ase.
8 56 62-76| B Do 15 Changing , at 8% 56™ whole
prominence hodily dis-
placed to violet for 1'5 A
at northern end and C
shightly displaced 1o red
at 74° E. Southern half
of promimence displaced
to violet for 15 A at
911 15m
8 36 34 W Shght At top.
4 9 3 825 10 Slight
8 50 18 B Slight Do To red at base ; to violet
at top.
8 44 575 | E Do
5 8 28 61 B Slight
8 32 25-27 B Do. Over streamers
9 3 18 i} 1 Af top.
6 9 0 70 W 05
8 8 2% 20 I 25 2 In different places.
8 3 70 B Shght
9 8 35 o755 | B Shght
10 8 35 67 L Shght
12 8 27 825 E Slight
8 20 24 W Slight
13 8 45 28 B 1 Over chromosphere
14 8 36 16 W Slight Shight At dufferent points.
8 20 20 W 056 At top
8 27 21 w 05 1
15 8 55 2006 | W 1 05
16 8 15 32 )] Shght Over chromosphere.
8 25 24 W Do. At top.
17 8 30 155 w 2 To violet only for 15 A
at 9 Om,
20 8 b 42'5 I 2
21 8 39 62 W Slight At top
23 8 35 765 E Deo. Shght To red at top; to wviolet
at base.
8 55 26 E Slight
9 0 28 E . Slight
26 8 30 45| W Slight
28 8 36 82 E Do. At top
8 44 22 E Shght
8 46 105 | E Shight
8 48 195 | E Do. Shght To red at base , to violet
at top.
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Latitude Amount of displacement.
Date. FS? ‘,lﬁ - Limb Remarks.
N 8 Red Violet. Both ways
1916. n M ° ° A A A
March 29 9 40 14 B Shght Over whole prominence
9 43 145 | B 05 Do. To red 1n the southern
half, to violet m the
northern.
9 23 20 w 1 Over whole prominence
30 8 40 6 I 05
31 8 38 16 E Shght At north end
8 37 8 L Do. At top.
8 32 59 B Shght At south end.

April 1 9 5 13 w 25 1 1 C bulged out 1 & on the
lower mass and dis-
placed at 6 or 7 pownts
on the upperpart 25 A
to red and 1 & to
violel

3 8 hé 20 B Shght At northern end of pro-
minence
9 0 11 B Slight At base.
9 14 72 B Do.
4 8 3b 625 B 1
9 b 195 B Sheht
9 14 72 w Do.
8 4b 28 W Shght
6 8 50 81 W Shght
8 37 31 w Slight At bwo or threo pownts.
833 |1 W Do. , ,
7 9 B2 155 | E Slight Over whole prominence.
9 40 5356 | W 4
9 20 29 w Slight
10 8 53 15 w 1
11 8 29 ] B 15 .
8 48 35 W Tl0b Whole prominence dis-
placed, amount ranging
from 1 to 5 A.
18 8 b 20 B Shght
8 53 23 B Do.
22 832 o B Do.
23 9 2 65 I Slight _ Al hase
9 0 |28 E Slight
24 8 41 22 D) . Do. At lop.
8 43 25 B Slight 05
8 49 84 B Do.
25 § 33 59 5 B Do. At northern end.
8 34 34 E Do. At top.
) | B Do.
26 ] 40 11 E 1
8 32 66 B 05 At top.
27 840 25 B Slight
845 81 B Do.
29 8 hH8 74 B 0b
840 32 01 05 At base.
8 36 12 E Shght Slight; To f?-,d ab base , to violet
al top.
8 32 16 B Slight .
8 32 18 B Slight
30 8 44 14 B Slight
May 2 8 30 1756 | E 1 At top.
8 25 57 B Shght
4 819 82 E Slight .
8 40 17 B Slight Do. To tr%d at base ; to violet
at top.
8 21 57 w . Slight
6 8 31 286 | E Slight At top.
7 8 3 195 | E Do. .
8 40 36 B . Slight At top.
8 26 |29 w Slight Al top.
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Latitude. Amount of displacement
Hour
Date. ST Laimb Remarks.
T N S, Red. l Violet. \ Both ways.
1916. HoOM i A A
May 11 8 26 45 B ) Shght Symmetrically widened,
1 W Slight Shght he violet displacement
8 4 7 & & a little to thc;p north of
the other.
13 9 0 45 E Shight At base
g 49 8 w Do.
14 8 41 |69 B Do.
15 8 40 17 w Do.
16 8 23 |805 E Shight
8 37 |17 E Do.
8 43 255 | E 0B Over the streamer at top.
pal 9 12 135 | & Slight Al top
9 12 12 B Shght
22 9 52 |37 B 1
10 19 175 E 1
23 9 3 |99 D) Slight Shght To violet over lower and
to rod over uppor part
of prominence.
24 8 23 |56 w Do.
25 8 39 23 W Do.
8 3 |155 W 05
2% 8 93 |64 B Shight An oxtraordinarily tall
prominence over 15
m  heght. At 8 50m
C was displaced 3 Ato
red over lower half and
shghtly to wiolet over
upper half.
0 8 59 |25 B Slight Al northern end
8 58 |19 E Shght Do.
9 9 10 W 1 Do. To red at top ; 1o violet
at base.
3 9 40 22 5 “ gVV Sl'o.l?t
31 8 47 2 i
8 40 735 w g Slight Ad base
June 1 8 46 32 to| E Slight 15 Shghtly to violet at top
45 over northern half and
for 1'5 A to violot over
southern hall ; shightly
to rod al base at
southern end. At
8h 52m G was displaced
3 Ao violet over top
of southern half
8 29 12 W 2
8 20 | 885 w Shght
2 10 20 615| E Do. At top
9 97 12 W 3 1 Not seen at Oh 29=,
9 29 14 w Shght
7 8 34 | 11 w Do. At top
8 9 35 26 E Do. _
9 46 | 185 w Slight .
9 9 18 145 E Slight
10 9 9 | 115 W 1 Over whole prominence.
14 11 6 115 W Shght
17 8 3 105 E Shight .
23 8 3 | 145 w Slight
30 9 2 1 w 1
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TABLE Il. B.—DISPLACEMENTS OF THE C LINE IN PROMINENCES OBSERVED AT SRINAGAR.
18T JANUARY TO 28TH FEBRUARY 1910.

Latitude Amount of displacemont
Date Iligl% ————————|Lamb, Remarks.
N, 5 S. Red Violet. Both ways,
1916. H. M ° ° A A A
January 2 9 45 7 & 1to3 1103 Prommence 5™5 broad. C

digplaced 1 to3 A to
violet at the southern
end and the same
amount to red over the
rost of the prominence.
Displacement to violet
samo as before hut only
05 A 1o red at 9h 52m,
Displacements in both
directions very slight
al 10" 45m,

4 1030 8 E 2

5 14 30 95 D] Slight At baso.

7 16 10 7 W 05

8 12 20 2006 | W Shght

8] 12 24 | 315 W Do Shght Near base.

10 112 [ 705 D) Do At base.

17 15 33 | 22 w 1 Nearl base al northern
ond.

21 14 10 2351 W 5 Over whole prominence.

22 11 18 | 16 D) 2

24 13 0 | 235 w 1 1102 A to red at 15k Qm,

25 11 15 | 285 w 05

TFebrua: 18 14 33 | 275 W Slight
& 22 9 57 69 W 1

There wag a large inercase on the previous half-year in the numbor of displacements observed at Kodai-
kanal. There were 127 in the northern hemisphere and 133 in the southern ; there were 148 or 569 per cent
in the castern and 112 in the western.  One hundred and filteen were 1o the violet, 129 to the red and 16 both
ways simultancously. Between 0° and 30° of latitude there were displacements observed in 152 prominences,
between 31° and 60° in 47, and between 61° and 90° in 61.

Reversals and Displacements of the C line on the Disc.

Three hundred and five revergalg of the O line, 34 darkenings of the Dy line, and 103 displacements wore

recorded. TEach of these is an increage on the second hall-year of 1915. Their distribution east and west of
the central meridian is given below :—

Bast.  West,

Reversals of C near spots ... .. 161 144

Kodaikanal. {Dm'konings of Dg 17 17
Displacements of C ... 58 45

There wasg, ag usual, a large preponderance of digplacements towards the red, 70 being to the red, 25 to the
violet, and 8 bhoth ways simuliancously.

Pronmanences projected on the Disc as Absorplion Markings.

The grating spectroheliograph for photographing the absorption markings in Ha light was in regular uge
during the six months. Photographs were obtained on 147 days, counted as 133 effectivo days. The
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mean daily arcas mn millionths of the sun’s visible hemigphere, corrected for foreshortenimg, and the mean

daily numbers are given below :—
1916 Jan —June

Areas Numbers.
North ... 406°1 50
South ... 4399 517
Total ... 8460 107

The daily number ig the same as for the previous six months, but there isagain a diminution in areas. The
digtribution in latitude ig given in the accompanying diagram. The diminution in the mean daily areas is geen
to be largely due to the deercage in activity in the belt between 50° and 70°.

80
1 F16. 2—MEAN AREAS OF He ABSORPTION MARKINGS—
JANUARY 1 70 June 30, 19106.
: Total mean area for north hemisphere = 406 milhonths.
,, south » = 44() "
60
404

20+ / \ R
T AN / \.
0 T T T T T T ..——1\‘ i '
10 20 30 40 50 60 70 80 90

a ~

Milhonths of sun’s visible hemisphere,

40 .

.

804 —

Hitherto there has been a persistent excess of Ha markings on the eastern side of the central meridian, but
for this half-year there 18 a defect in both areas and numbers; the percentage on the eastern side of the
central meridian is 4856 in areas and 4877 in numbers.

THE OBSERVATORY, KODAIKANAL, T. ROYDS,
29th August 1916. Assistant Director.
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