Rodaitkanal Observatory.

BULLETIN No., LXXXI,

SUMMARY OF PROMINENCE OBSERVATIONS FOR THE SECOND HALF
OF THE YEAR 1926.

In pursuance of the programme of work adopted snce st January 1923 under the auspices of the
International Astronomical Umion, all observatories taking spectrohchograms of the Sun have been asked to
co-operate with the Kodaikanal Observalory by supplying copies of their photographs on those days when the
Kodarkanal records ave imperfect or wanling  In response to our requirements for the second half of the year
1926, the Mount Wilgon Observatory supphied prommence plales for 23 days and Ha dise plates for 19 days,
Meudon Observatory supplied Ks dise plates for 3 days and Ha disc plates for 12 days, and the Pitch
il Observatory (Mr. Evershed’s) at Ewhurst, Surrey, England, supplied 9 prominence plates and 13 Hea
dise plates.

When only incomplete or umperfect photographs for any day are available from more than one obser-
vatory, the best photograph 18 chogen as representing the solar activity of that day after weighting 1t according
to 1ts quality, and the remaining photographs arve ignored.

The mean daly areas and numbers of prominences during the half-year are given helow The means
are corrceted for imperfect or mecomplele observations, the total of 182 days for which plates were available
being reduced 1o 166 effectave days.

Mean daily areas Mean daily

(square mnutes), numbers
North . 403 953
South . “ 302 3'32

Total - 705 1785

Compared with the previous half-year, areas show a decrease of 13 per cent both in the northern and
gouthern hemispheroes, while numbers show a slight increage 1 the northern hemisphere and a shght decrease
. the southern, both the increase and decrease being less than 2 per cent The excess of actimity i the
northorn hemigphere recorded in. the first hall of the year hag been mamtained.

For comparison with bulletims issmed prior to the co-operation of other observatories, the means based
on Kodaikanal photographs alone are also given, 155 days of observation bemng counted as 140 effective days.

Mean daily areas Mean daily
{square muinutes), numbers,
North (Kodaikanal photographs only) - . 440 9172
South do. ‘e .- “ 326 356
Total .. b 1828
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The distribution of the prominences in latitude 18 represented in the following diagram, in which the full
line gives the mean duly areas and the broken line the mean daily numbers for each zome of 3° of latitude.
The ordinates represent tenths of a square minute of arc for the full line and numbers for the broken line.
Compared with the previous half year the distribution exhibits some well-marked differences. The maximum
m high latituded has made a greater stride towards the poles, the advance being 10° in both the hemispheres,
Although the southern hemisphere in this region still lags behind the northern by about 10°, it shows a

preponderance of activity over the northern. A peak has appeared near 25° 1n hoth hemispheres, whilst the
peak near 40° has disappeared in the southern hemisphere.
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The monthly, quarterly and half-yearly areas and numbers, and the mean height and mean extent of the
prominences on photographs fromall the co-operating observatories are given 1 Table 1. The umt of area is
1 square minute of arc. The mean height 18 derived by adding together the greatest heights reached by



individual prominences and dividing by the total number of prominences observed ; the mean extent 18
derived by adding together the lengths of the base on the chromosphere of mdividual prominences and

dividing by the tolal number of prominences.

TABLE I.—ABSTRACT
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FOR THE SECOND HALF OF 1026,

Number Daily Means
Months, of days | Areas |Numbers Mean Mean
(effective) . height,. extent
Arveas |Numbers
1926 ! ’
July 28} 1616 478 57 168 356 539
Augusl 27% 2336 519 86 190 390 581
September 273 192+0 476 70 175 369 548
October 281 2075 529 73 186 406 504
November 25 1720 424 69 170 401 571
December 293 2039 537 69 182 415 572
Third quarter 83 5872 1473 71 177 372 557
Fourth quarter 83 5834 1490 70 180 408 548
Second half-year 166 11706 2963 71 178 390 552

Dastribution east and wwest of the Sun’s axis.

Durng the half-year areas showed a large western preponderance and numbers a slight eastern prepon-

derance, ag will be geen from the following table :—

1926 July te December 1 Bast. West Peicentage East
Total number obscrved 1511 1452 510
Total arcas 1n square mimutes . . 5244 6462 418

1-A
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Metallic prominences.

Nineteen metallic prominences wers observed during the half-year, as against 133 in the previous half-
year. Their details are given bhelow —

TABLE II.—LIST OF METALLIC PROMINENCES OBSERVED AT KODAIKANAL, JULY TO DECEMBER 1926.

Latitude,
Date. Howr | Base, Lmmb. | Height. Remarks.
North. S outh.
1926, H, M. ° ° ° ¢
July 16| 88| 3 |198 E 2|4, 15%3 6Dbléﬁb;, be, be, 5208, 52762, 5316'8,
23 | 8 b2 1 ws | B 2% by, b,,b,,ﬁ;. 5316 8, Dl,l),.
30 | 9 18 3 | 205 w 30 s ba, ba, by,
Augnst 27 | 855 | 2 |19 W 10 | G086 b, by, bor by, 53168, Dy, D, 6677.
September 1 8 B3 2 |82 w 30 b,,ba, ba, bg, D, D,
il 90 1 us| w 40 49%;)13 050[1)8 GDbl, by, bo, ba, 52848, B2762, BBIGS,
% | 9 6 1 |85 w 5 |4z, 00186 by, ba, ba, b,, 52348, 52762, 53630,
27 | 11 24 + |2 w 10 bl. ba, ba, by, 83168, D Dy, 7065.
QOctober 4 | & 40 3 |185 E 90 | 49241, 501846, by, ba, by, ba, £316 8, D, Dy, 6677, 7085,
21 | 9 0 1 |175 W 0 | 717 oo1gs, §, by, ba, by, by, 58166, 53630, Dy, D,
)
November 28 | 9 15 4+ |9 E 16 49f)4 1D50186 by bs, bg, be, 52762, 53168, 53680,
29 { 9 2 5 |20 E 95 | 49241, 40678, 50160, 5018, by, ba, bs, be, 52762,
5316-8, 63630, D,.D..
December 9 | 14 35 7 B 10 | by, ba, ba, by, 6677-
17 | 9 22 33 E 10| adbel, obieh, b b s bs, 53168, 53680, D ,, D,
18|10 7 s | E 15 41 50186, b,, by, ba, b G276'2, BBLES, HI6SD,
DL.D..66 7, 7065,
0| 9 5 8 1 i 20 49261, 0185, by ba, by, by, 52162, 8016%, D,, Dy
22 9 8 8 w 10 49241 BU160, 50186, b, ba, bs, by, 52762, 631678,
D,,'D., 6677, 7065
2 | 8 B2 2 |93 w 15 49%1 1D5016 50186, by, by, ba, by, 5276:2, 5316-8, 5363+0,
3t [ 12 o 4 o5 | W 90 | 49241, 5016, GO186, by, ba, be, by, B262, 5IG'S,
11 2

The distribution 1n latitude of the metallic prominences was as follows :—

1°—10° | 11°—20° | 21°—30° | 31°—40° Mean latitude. Extreme latitudes.
North 1 4 7 2 23° 2 8° and 33°
South 1 3 1 " 13°7 7° and 275

Nine were on the east limb and 10 on the west limh.
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Displacements of the hydrogen line

le-tlculars of the displacements observed 1n the chromosphere and prominences are given 1in the follow-
g table .—

TABLE III —DISPLACEMENTS OF THE HYDROGEN LINE.

- Latitade. Displacement,
Date. I SO%P Limb Remarks
Noith |Sounth. Red Violet Both ways
19.26. I, M, ° ° A, A A,

July 6 8 47 | 775 I Shight
11 8 39 [.3Y w 05 At top
13 11 45 21 w Shight
14 9 50 bh W 1 At top.
16 8 44 Bh5 W 05
16 8 35 |47 w Shght
17 8 52 84 E 1 At top.
20 8§ 40 6 w Shight
23 8 52 12 i) Shight
27 8 50 24 W Shght
27 8 55 | 70 w Do
98 9 Y 14 E 2 1 To red at lower arm of bend and to

violet at top of bend

28 9 55 175 B 1 At top.
28 9 20 1 1] 1 At base
2 9 43 | 20 W 05 At top.
30 9 13 | 55 W Shght

August 6 11 37 19 w 1

8 9 0 17 w 1 At top
15 9 2 24 W 15 Do
15 8 58 20 w 1 Do
18 11 36 14 E 1 Do
20) 9 20 8565 B 05 At base
20) 9 12 | 485 hi Shight At top
22 9 1 20 w 1 Do
22 8 52 |76 w 05 Do.
2 8 a1 67 W 15 Do
24 9 32 |2 i) 05 Do.
26 10 26 RNH | W 1
28 9 3 | 505 B Shight Attop
28 8] 5y | 305 4o 1 In chromosphere
28 9 20 | 305 w Shight At top
28 9 84 |78 w 1 Do
31 9 11 13 E 1 Do.

Seplember 1 8 41 | 64 W 1 Do.
P 31 9 18 65 B 3 ' Do.

3 9 10 24 "W Slight Do.

: 9 6 3 W 1 Do

3 9 2 360 w 05 Do

4 8 49 15 W 1 Do.

4 8 49 13 w 1 Al base.

5 9 24 20 w 1 At top

6 10 28 575 w Slight Do

6 10 15 | 63 W Do Do.

7 9 4 |16 w 1 Do.

7 9 15 | 795 W Shight Do
13 9 46 | 25 B 1 Do
17 9 17 41 B 1 At base
17 9 10 |27 W Shght At top
24 9 24 18 E 05 At base
24 9 6 |[44D w 1 Do
24 9 H | 7B w Slight
25 9 27 |Equatjor. w 05 At to
25 9 6 19235 W Shght At base
25 8 BY | 685 w Slight At top
27 10 26 |23 B 05 Do
97 10 15 |15 W 1 Do

7 9 32 119 w 2 At basge,
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Latitude, Displacement
Date. fé’u,ll: Limb. Remarks.
North.[South. Red. Violet, | Both ways.
]
1926, o M ° ° A, A, A

September 27 9 30 |26 W 1 At top.
29 9 b 9 W 05 Do

October 2 | 9 38 23 | W | Shght Do,
3 8 b4 1156 E 1 At base.
3 8 b6 8 E 05 ) Do.
3| B8 46 2 | W Slight
4 8 40 | 185 B 1 1 To violet at top; to ved at base.

Dy, Dg, D, alo were displaced.,
4 9 2 i E 15 At top.
4 9 12 735 B 0b5 Do
4 8 27 |61 w 05 At base,
) 9 15 |73 B 1 At top.
b 9 97 |17 E p) 1 To red at bnse ; to violet at top. Seen
m D, algo.

b 9 48 25 | E 3 At top.
) 10 7 6h ! B 1 Af top.
b 8 b4 () E 05 Do.
b 10 6 67 E 16 Do
6 8 47 |20 B 0b
6 8 60 |18 E 1 At 1op.
6 9 4 |18 B 1
9 9 2 |27 B 06
9 | 8 5 |23 E 1 At top.
9 9 21 |3 E 05 At base
9 8 B0 N (i w 0h At top.
11 8 18 | 26 B 05 Da.
13 9 11 |25 W 06
14 | 8 50 |8¢ E Shight
14 8 52 | B85 W 1 At top
156 8 10 |11 W 1 Do.
156 8 54 | 4146 w 1 Do.
19 9 4 |18 W 05 Do.
19 9 19 |82 w 1 At base,
19 8 51 |43 w 8 Do
21 9 10 (895 B 1 At top.
21 9 0 | 179 w 05 15 To red at top ; to violet ot base.
21 8 b7 |26 w 05 At top,
21 8 57 |30 W 05 At base,
21 8 52 |62% w Blight Do.
22 9 7 13 E 1 Do.
22 9 11 34 E 08 Do,
22 8 50 | 275 W 1 At top.
29 8 4 | 825 w b Do.
23 8 45 12 E 15 At base.
23 8 45 14 B 45 At top
23 8 50 14 E 1 At base
23 8 24 |21 | w 0h Do.
23 8 17 | A0S w 05 Do.
23 8 16 | 695 w Shght .
24 | 9 0|19 E 05 At top
24 9 0 |18 E 1 At bage,
24 8 a4 |83 W 05 At top
27 9 W 16 E 05 Do.
30 B 58 |24 B 1 At base,

‘November 3 9 12 |49 B BhLght Do.
4 10 8 |82 B 1 Do.
8 | 16 20 18 | E 1 At top.
9 9 4 25 E 05 Do.
9 8 bt | 1B | W 0b At bage
10 9 27 |27 B 1 Do.
10 9 2 29 B 15 At top
10 9 2 31 E 1 At Base.
10 9 16 |21 ) w 1 Do.
12 8 5 5 w Slight
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Latitude Displacement l
Date. Pé) Irlf | Lamb Remarks.
North |South Red. Violet Both ways
1926 m, M ° ° A A A,
November 13 9 27 |13 W 1 At top
14 8 36 |24 W Slight Do,
15 9 48 | 23 E 1 Do
15 9 15 16 B 1 At base,
15 8 40 |10 w 25 At top.
15 8 40 |15 w 1 At base
19 8 40 |19 W 5 2 To red at top , to violet at base.
15 9 40 |19 w 6 At top. '
1h 8 40 |23 W 3 o)
15 11 20 |26 w 3 2 To red at top , to violet ai, base,
16 8 05 | 19 W 1 Atitop
16 8 4R |28 W | 05 1 To red at top , to violet at base
17 0 15 605 | B 05
17 9 v |15 w 1 At top.
17 8 48 |30 W 1 Do.
17 8 47 | 87 W Shght At base.
19 8 20 |30 w 05 Do
25 10 22 47 E 3 Over whole prominence.
20 10 8 t W 2 At fop.
28 9 15 | 14 B 1 Do,
28 9 15 1 T 2 Do,
28 8 58 | 6 w Shght Do
29 9 2 |30 E 1 At base,
20 10 1 |12 o) 15 Do.
29 9 25 12 w 1 At top.
30 9 49 |43 B 1 Do,
30 9 12 | 32 B 15
30 9 14 |12 E 1
30 9 3 19 w 05H At base,
30 8 58 |16 W 05 At top
December 1 9 21 |42 T Shight At base,
1 9 15 75 w 05 Do.
1 9 3 163 w Shight At top.
2 11 3 |830 E Shght
2 | 11 84 25 B 1 2 To red at base , to violet at top
3 10 45 32 E 05 At top
3 10 45 35 B 1 Do.
3 9 30 5 w 05
3 10 52 |24 w 05 At top
4 9 8 | 145 1D 15 At base.
4 9 35 |79 w 05 o,
D 9 10 11 W 4 1 At top
6 8 3 |62 B Shght
6 8 36 8 B 05
6 8 25 22 W 1 At base,
6 8 25 16 W 2 At top
6 8 21 |31 W 05 Do.
7 8 47 |14 B 05
7 8 49 18 B 1
7 8 49 20 B 15 . At base,
7 8 50 25 B Shight Do
7 8 34 39 w Shght
7 8 30 33 W 05
7 8 20 |60 W 05
9 14 35 7 B 1
10 9 30 22 w 05 At hase.
11 10 25 |36 w Shight Do.
12 9 16 25 B 1 Do
12 9 16 30 B 2 At top.
12 9 0 43 W Shight
12 8 53 20 w 1 At top.
12 8 47 9 w 1 Do
13 8 3 |MN E 0b At base.
13 8 44 28 B 1
13 8 42 | 40 w 1 At top.
13 8 38 |67 w Shight Do




142

Latitade Displacement.,
Date. ng_\r Limb, Remarks,
North.[South, Red, Violet, | Both ways.
1926. H M ° ° A A A

December 14 9 2 |16 w 1 At top.
17 9 8 {50 E 1
17 | 9 22 |38 E 1 At top.
17 9 22 |30 B 1 At base
18 1 10 7 |26 E 1 15 To red at base ; to violet at top.
19 9 2) {17 E 05 At base.
19 9 9 14 w 1 At top
20 9 5 8 E 15 Do.
a0 9 5 14 E 1 Do
a0 8 I |67 w Slight Do,
ol 8 58 | T4 E 05 Do
21 9 4 |80 w 05 At base,
22 9 10 19 B 2 Atitop
22 9 24 16 w 1 Do.
22 9 8 8 W 16 1 To red at top , to violet at base.
23 | 10 9 |68 B 8light
23 [ 10 15 20 W 1
24 9 14 26 | W 05
24 9 10 (63 W 1 At top
25 9 80 (16 E 0b At bage.
25 9 23 | 126 w b Do.
26 9 20 |25 E 1 Do,
26 8 57 1 E 05 Do.
206 9 8 48 w 1
26 9 4 11 w 05 At top.
2. 9 0 (18 w 1, Do.
27 | 10 40 |11 B 06 At base,
28 9 4 |10 E 1 Do.
28 9 25 |10 E . 1 At top.
29 9 10 23 E Slight
29 8 54 |17 w 1 At top.
29 8 b2 |23 w 2 3 To red at base ; to violet at top
29 8 44 | 785 E Shght At top.
3 (12 0 2 w 1 Do.

The total number of displacements was 230 as against 420 in the previoms half-year, and they were
distributed as follows :—

Latitude North, South.
1°—30° ... -, e 87 62
31°—30° ... .. 30 15
61°—90° ... o 25 11
Total ... 142 88
Last 1i}nb . w. 103
West limb " w127
Total ..+ 230

—

Ong hundred and forty-three displacements were towards the red, 81 towards the violet and 6 both
ways simultaneounsly,
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Reversals and displacements on the Sun’s dusc.

Three hundred and seven brght reversals of Ha hine, 192 dark reversals of D, line and 102 digplacements
of Hae Iine were observed during the hall-year Thewr distribution 18 given below :—

North South East West.
Bright reversals of He . . 159 148 153 154
Dark reversals of Ds .- . 97 93 102 90
Displacements of Ha . 63 39 49 53

Seventy-six digplacements were towards the red, 23 towards the violet and 3 hoth ways simultaneously.
§

The Eruptive Promnence of 10th December 1926,

A noteworthy eruptive prominence was photographed on 10th December 1926 and appeared in the firgt
photograph taken at 8" 0" 18 T. as atall thin column, 5 high, standing on a cone-shaped base extending
from—67°W to - 77° W Its heaght mncreased and at 9" 13™ the upper portion became detached and continued
to ascend. This “ flying column ” had a length of 51" and although the top extended beyond the limits of the
photograph 1n later cases, the bottom ullimately reached a height of 14 above the chromosphere. The
veloety of ascent did not exceed Hd kilometers per second. The propelling force appeared to have 1ts origin
at the more northerly end of the base of the prominence.

Pronunences projected on the disc as absoipbon markings

Photographs of the Sun’s disc m e hght were avalable from Kodaikanal and the co-operating
observatories for a total of 180 days, which werc counted ag 173 cffective days. The mean daily areag of
Ha absorption markings (corrected for foreshorteming) imn millionths of the Sun’s visible hemisphere and
the mean doily numbers are given below . —

Mean Mean

daily daily

areas numbezrs.

North ... . 2,094 173
South .. .. e 1724 15°5
Total ... 3,748 32'8

— —

There 15 a decreage of 33 per cent in areag and of 6 per cent in numbers, compared with the previous
hulf-year

For comparison with bulleting 1ssued prior to the co-operation of other observatories, the means based on
Kodakanal photographs alone are also given, 153 days of observation being counted as 149 effective days.

Mean Mean
daaly daily
areas. numbers,
North (Kodaikanal photographs only) - 2,051 174
South do. . . L7707 153
Total . 3,758 327

The distribution of the mean daily areas in latitude 18 shown in the following diagram. The main
feature of the latitude (listribution of He dark markings 18 a maximum near 25°, the activity in both polar and
-equatorial regions being relatively small compared with prominence activity
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The activity was in excess in the western hemisphere, the percentage east bemng 48'03 for numbers and
4660 for areas.

Thanks are due to the co-operating observatories for the photographs supplied by them.

THR OBSERVATNRY, KODATKANAL, T. ROYDS,
28rd dugust 1927, Director, Kodaikanal and Madras Observatories,

Prick, 8 gnnas. MADRAS ; PRINTED BY THE SUPERINTENDENT, GOVERNMENT PRERS-~1927
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