Rodatkanal Observatory.

BULLETIN No. LXXXVI.

SUMMARY OF PROMINENCE OBSERVATIONS FOR THE SECOND HALF
OF THE YEAR 1928.

In pursuance of the programme of work adopted smnce lst January 1923 under the auspices of the
International Astronomieal Union, all obgervatories taking spectroheliograms of the Sun have been asked to
co-operate with the Kodaikanal Observatory by supplying copies of their photographs on those days when the
Kodaikanal records ave imperfect or wauting. In response to our requirements for the second half of the year
1928, the Mount Wilson Obgervatory supplied prommence plates for 55 days and He disc plates for 33 days ;
Mendan Ohservatory supplied Ks disc plates for 18 days and Ha dise plales for 30 days; and the Pitch
Hill Observatory (Mr. Evershel’s) at Ewhurst, Surrcy, England, supplied mme prominence plates and
eleven Ha dise plates.

When only mcomplete or unperfect photographs for any day are available from more than one obser-
vatory, the best photograph is chosen ag representing the golar activity of that day after weighting 1t according
to ity quality, and the romaining photographs are ignored.

The mean daily arcas and numberg of promimences durmg the half-year are given below. The meang
are corrected for incomplete or imperfect observations, the total of 176 days for which plates were available
being reduced to 149 effective days.

Mean daily areas Mean daily
(square minutes), numbers
North . . . 352 903
South . 332 822
Total ... 684 1725

Compared with the previous half-year aveas ghow a dccreage of about 4'5 per cent and numbers a
decrcase of about 11'8 per cent, and the predominance of activity 1 the northern hemisphere is still
maintained.

For comparison with bulletins issued prior to the co-operation of other observatories, the means based
on Kodaikanal photographs alone are also given, 144 days of observation bewng counted as 122 effective days.

Mean daily areas Mean daly

{square minutes), numbers.
North (Kodaikanal photographs only) o oo oo 366 966
South ( do. Yo o 347 873

Total .- 713 15839

The digtribution of prominences 1 latitude is represented i the following diagram, in which the full
line gives the mean dailyareas and the broken line the mean daily numbers for each zone of 5° of lataitude. The
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ordinates represent tenths of a square minute of arc for the full line and numbers for the broken line. Com-
pared with the previous half-year the diagram shows a slight change in the distribution of activity in the
various zones, The peaks of activity in the higher latitudes have moved about 5° towards the poles, whereas
those in the low latitades have moved 5° towards the equator.
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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 from all co-operating observatories are given in Table I, The unis of area is
1 square minute of are, The mean height is derived by adding together the greatest heights peached hy
individual prominences and dividing by the total number of prominences obgerved ; the mean extentis derived

by adding together the lengths of the base on the chromosphere of individual prominences and dividing by
the total nuwmber of prominences.
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TABLE I.—ABSTRACT FOR THE SECOND HALF oF 1928,

Number Daily Means M
Months. of days | Areas. |Numbers he1e?11f: eﬁ{:{ﬂl
(offective) Aveas | Numbers, e
1928 " o

July 253 1771 451 69 175 439 799
August 2b} 1778 435 70 172 424 647
September 28} 2247 503 80 178 382 703
QOctobet 26% 1718 416 65 159 408 717
November 18 129'3 308 72 171 46 3 645
December 2b% 1872 446 54 175 370 493
Third quarter 70% 5796 1,389 73 175 41 4 YRV
Fourth quarter (9% 4383 1,170 63 168 49 4 613
Second half-year 49 1,079 | 2559 68 172 450 669

Distribution east and west of the Sun's axis.

Unlike that in the previous half-year, both arcas and numbers showed an excess at the west limb compared
with the east limb ag will be seen from the following table :—

1928 July to Decembor, East. Weat. Percentage East
Total number observed ... .- . 1,240 1,309 486
|
Total areas in square mmutes ... " . 4,989 5,195 4490 i

Metelle prominences.

Twenty-seven metallic promin nces were observed during the half-year. Their details are given below .—

TABLE II.—LIST OF METALLIC PROMINENCES OBSERVED AT KODAIKANAL, JULY TO DECEMBER 1928,

Latitude.
Date ]:ZHS? }if Baso [T 77T Limb. | Height Lanes
North.|South
1928, H. M. ° ° ° "
July 11 10 49 6 20 B 15 49241, 50186, by, b,, by, by, 52348, 52762, 53168,
53630, D, D,, 6677, 7065,
24 8" 32 2 17 w 5018 6, by, eba, bz, b, %)316 8, D;, D,, 6677
Angust 10 9 14 3 255 E 25 4924'1, 5016, 50186, by, by, bs, by, 52762, 53168,
53630, D, Dy, 6677, 7065
27 12 12 4 23 w 20 49241, 5016, 50186, by, b, bs, by, 52348, 52762,
‘ £316'8, 5363 0, D,, Dy
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Latitade,
Date. I[.iS()‘u,iE Basge. —— —| Limb, Helght Lines,
) North./South.
1928 E M ° ° ° i
September 4 9 47 20 w 10 by, bs, by, b;,Da, D1, 6677, 706D,
b 9 8 3 175 w 15 43 u 2y 01,
6] 9 15 15 B 424, 8018'6, By, bs, ba, by, 52848, 62762, 5316°8,
5363:0, Ds, Dy, 6677, 7065
18] 8 80 4 |17 B 20 49241, 5016, 5018'6, be, ba, b.. by, 52848, 52762,
5316'8, 53630, D, D;, 6677, 7065.
18| 8 4 5 195 B 10 49241 5016, 50186, by, b,,b. "by, 52348, 5276+2, 5316°8,
53630, Dj, D;, 667 7065.
19| 9 10 2 |90 W 15 By, u b1y
24 | 8 45 4 5 | W 20 45047 5016, 50186 “be, ba, by by, 52348, 52762,
531618, 53630, Dy, Dy, 6677
% | 910 2 5 | W 16 | 49241, 50188, b, % \o., bl, 52348, 52700, 52762,
53168, D,, D1, 6677
2% | 9 43 1 195 B 15 by, by, by, by, D
3 | 9 3 2 0 | W 20 44, 80186, b, b b., bl, 5284'8, 5276'2, 5316 8,
53680, Ds, D, 667‘
October 3 | 9 46 3 65| W 15 49241, 5018'6, by, by, by, by, 5316 8, Da, Dy, 6677,
71 9 12 3 |145 B 15 49%41 50186, by, by, ba, by, 5284:8, 53168, 63630, D,
13 | 8 34 3 55| B 15 49241, B018'6, by, ba, by, b,, 5316'8, D,
28 | 10 10 1 |58 w 16 492511])501667 by debs" ba. by, B2162, 63630 53718,
3 ’ ‘1
20 | 10 30 6 |14 w 5 49241, BO186, by, by, b, b,, 5234'8, 52762, 58168,
53680, D, D, 6677, 7066,
30 12 0 4 16 w by, ba, bh by, Dlr D,, 7065.
November 3 | 10 2 2 b | E 10 4924'1, 50186, b,, by, by b,, 52348, 52762, 63168,
53630, Dy, D, 6677, 708
December 6 | 10 6 1m | B 15 4994 l’f 50]86 bi, ba, bg, by, 52608, 5316'8, Dg, Dy,
6| 9 50 1 | 208 E 16 49241 5018b by, Day bay by, Da, D,
10 | 9 12 4 |20 E 15 49%1 3013 50186 b., bﬁeb b 52%48 5276:2, 5316'8,
n | 8 5 4 |19 B 10 492{;11 0136 b‘, b,, bs, by, 62762, 6316'8, Dz, Ds,
24 |1 8 §7 4 |9 W 10 4924° 1&35.0136 6, by, bs, be, by, 52848, 5276'2, 53168,
31| 9 38 2 (18 E 10 492471 80186, by, ba, bs, by, 5288, 5316'8, Ds, Dy

The distribution of metallic prominences was as follows : —

1°—10° 11°—-20° 21°--30° Mean latitude, Extreme latitudes.
North 1 11 1 16 8 9 and 255
Sonth 1 1 2 171 5 and 30

Fourteen were on the east limb and 13 on the west limb.
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IDhsplacements of the hydrogen lines.

Particulars of the displacements obgerved in the chromosphere and promunences are given in the
following table :—

TABLE III—DISPLACEMENTS OF HYDROGEN LINES.

Latitude Displacement
Date. {Igl,% Ll Remaiks,
North |South Red, Violet | Both ways
1928. o M. ° e A. A, A,
July 3 9 29 7 w 05 At base
4 8 388 14 B 15 1 To red at base , to violet at top.
b 9 54 |12 E 15 At base
51 10 22 | ¢ E 1 At top
5 10 22 1 j9] 1 At base
5 10 25 13 E Shght At top
5 10 25 15 B 05 At base
5 8 50 23 w 05
5 8 48 1| W 1 At top
b 10 9 (27 w Shight Do,
6 11 40 8 E 05 05 To red at hase , to wolet at top
8 9 R T W 1 At top
10 9 7 |17 B 05 Do
10 8 50 85| W 05 Do
10 8 45 |20 w 1 Do
11 10 46 18 E 15 25 To red af base to violet at top
1 10 50 20 B 50 At base
11 10 40 28 w 05 Do
15 8 16 |8b B Shight
15 8 40 |33 E 1 Af top.
15 8 40 |30 B 1 | At base,
15 8 42 (10 B 05 Do
15 8 22 24 w 05
15 8 19 4 w Shight
19 12 32 19 E 05 At base
20 14 10 |15 w 1 At top
21 8 20 |12 B 1 Do
21 8 30 |14 B 05 At base,
21 10 26 12 w 1 At top
21 10 24 7 W 05 At base
21 8 16 |11 W 05 Do
22 8 50 |17 1 05 Do
22 9 b 615 W 1 At top
22 8 65 |12 w 1 Do.
22 8 53 |29 w 05 Do.
% 12 47 16 w 15 1 To red at top , to violet at base,
24 9 3b 7 | W 05 At to .
24 8 32 17 w 05 Afi g.oop : extends over 2° from 16° to.
24 8 32 13, W 1 15 To red at base ; to violet at top,
25 | 9 18 |16 E 1 At top .
95 9 95 19 n 15 A’n2 ggp , extends over 4° from 17° o
95 9 25 245 ®B 1 : A’% (];me ; extends over 8" from 23° to
l 2 el
2% 9 24 28 | W o1 At top
26 9 H4 |16 w 2 Do
26 9 20 |19 W 1 Do
2 9 6 |ab w 1 Do
29 8 33 | 71 B 05 At base
29 8 36 8 B 1 Do
29 8 29 18 | W , 05 Do
29 8 27 {13 w Shght | At top
30 8 28 14 E 1 | Atbase
30 8 30 34 B ¢ 1 At top
30 8 33 81 B Shght
30 8 23 5] W 05 At top
30 8§ 20 |2 w 05
31 9 2 |13 E 1 At top
31 10 45 23 w 25 15
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Latitude. | Displacement.
Date. fg‘%[’.' Limb, . Remarks.
North.|South, Red. Violet, | Both ways.
1928. H M o | e A, I A. A
Angust 4 | 8 80 |10 E 1 At top.
L 0w |8 W Shght At baso,
4 ] 10 5 |3 W 2 At top.
5 9 34 |29 E 1 Do,
5 ¢ “3% W R 1(!}2;0 At base,
b 9 42 W
101 914 |2 E 1 ¢ At base.
0| 92 | ¢ E 1 Do.
B3t n Y| i
. 8e.
411 0 145 | B 05 At top ; extends over 8° from 18° to 16>
14 | 10 45 |17 w 45 MI; gop ; extends over 2° from 16°to
15| 11 45 B | B 15 At top.
18 9 23 |2 B 1 At bage,
18 9 2 {11 E 15 At top,
18 9 2 | 8 E 05 At base.
18 9 35 5 E 1 Do.
2 | 10 33 |18 E 15 At top.
22 10 27 105 | E 15 Do.
22 10 45 3056 | W 05 Do.
23 9 3 195 | W 1 Do.
24 8 b4 | 4 E 06 At base,
24 8 58 b B Blight Do.
27 11 32 {15 E 05 Do.
27 12 12 29 W 4 At top.
27 | 11 24 13 | W 15 At top ; extends over 2° from 12° to
21 | 11 24 14 w 1 A.t bale
29 9 5 |23 E 15 At2 :rimse ; extends over 2° from 22° to
29 8 58 145 | E 15 At to
30 4 2 | 195 w Slight At bage
September 2 9 20 25 E 2 Afé bage ; extends over 6° from 22° to
2 8 50 24 w 1 At fljmae ; extends over 2° from 28° 4o
4 9 47 20 |'W 1 4 To red af top; to violet at base.
5 9 5 175 | W 15 Ag émse { ex nds over 8° from 16° to
5 9 5 125 | W 1 Aiil:cnse,extends over 8° from 11° to
6 9 16 |15 E y
6 | 10 30 |115 W sggit ' A0y o
6 | 10 30 |185 W | Do Do,
7 9 1 30'6 E Do. DO'
7 9 2 39 E 3 15 '
7 9 &2 19 B Slight At buse
8110 5138 Y Slight °p-
R 625 | W 1 | At sop,
91 9 0 |1 835 g Shght At base
nluz 8 | E Stight
121 9 9 |3 w 1 Lo, At bage.
15 | 10 3 355 | w 1 Do.
16| 9 14 7 |w 1 po.
61 97 | wl| 1 Do,
171 9% 13 E 1 Do
17 8 45 | 39 w 1 At hage,
:1[3 8 5 |25 E o5 A.t top, extends overa’ from 1° to 8,
8 50
B 90 ig % 2 15 To red at bage ; to Violat at top,
B 880 |7 E| 1 J 1 At top.
— 0,
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Latitude Displacement
Hour
Date. IS.T Limb Remarks
North, South, Red. Violet | Both ways.
1928. o M ° ° A A, A,
September 18 8 44 17 E 05 At top
B8 MW i° 0 o pose
. b To red at top ; to violer at .
18 | 8 38 |23 W 1 At top. T hase
19 9 13 |11 Ai Shght Ay base.
20 | 9 2 |18 E Shght
20 9 0 |12 W 2 At top
21 9 37 | 185 " Slight At base,
21 9 40 1 B Do Do
21 9 45 15 B Shght
923 | 10 46 | 785 E 1 At top.
23 10 58 565 | W 05 Do
5l 084 | W 1 08 o vad
2 & ‘b o red at top, to violet at base,
25 9 10 15 w 05 1 P Do.
25 9 2§ 12 W 1 At top.
26 9 45 05 B Sh§ht 1 To red at top , to violet at base
26 9 43 19 B At bage.
26 9 16 235 | W 3 At top.
26 9 15 215 | W Sh%h‘b Do
P 9 31 15 w Atl éogp, extends over 2° from 14° to
27 9 30 1256 | W 1'5 At top.
29 9 2 24 w 15 A1;2 5‘091); extends over 2° from 23° to
29 8 55 |60 w Slight At top
80 9 14 30 w 25 Ag{%ase, extends over 2° from 29° to
30 9 35 30 W 3 8 Extends over 2° from 29° to 31°
30 9 14 27 W 6 At bage,
30 9 14 2056 | W 55 At 213:)p , extends over 2° from 19° to
30 9 9 11 W 0b Al;1 Sgse , extends over 2° from 10°to
30 9 8 9 w Slight A1, base extends over 2° from 8° to 10°
30 9 0 75 w 15 t bage,
Qotober 1 0 29 | B6H B 1 At top
1 9 3 118 B 1 25 To wiolet at top, to red at base.
1 9 8 |15 B 1 At top.
1 9 25 24 w 05 Do
1 9 7 17 W 05 Do.
1 9 18 |83 B Q5 Do.
3 9 27 | 845 B 15 At base,
3 8 56 19 W 15 At top, extends over 2° from 18 to 20°,
3 9 46 19 W 3 35 Do.
3 8 55 165 | W 55 Aii 8t"op, extends over 3° from 15°+to
8 50 ! W 1 At top, extends over 2° from 0° to 2°,
9 14 |1 B 1 At top
5 8 52 |Bquatjor w Slight
6 9 1 |15 B %‘5 At base,
6 9 2 9 B 1 0 5
6 8 4b 25 | B 2 At5 gmddle , extends over 5° from (° to
6 9 b 9 E 15 At top.
7 8 49 170 T 05 At base,
7 9 12 |18 B 2 At top
7 9 9 5 B 0b Do.
1 9 1 33 B 05 At base
8 9 2 (26 w Slight At top,
12 10 24 85 | W Do. At base
13 8 32 |13 B 1 At top
13 8 384 15 B 15 1 To viole} at fop, to red at base.
24 | 10 14 40 W Shght t base.
24 9 55 | 185 W 1 At top




198

Latitude, 1 Displacement.
Date Fgu.f_;' Limb, Remarks,
North |South, Red. Violet, | Both ways
1928. H. M. ° ° A, A A,

October 256 | 10 4 23 w 1 Af base.

gg H 58 15 08 % 2 % TDg'ed t top; to violet at b
| o o ] violet at base;
10 extends overp2° from 14° to 16°

28 | 9 31 |92 w 16 t top.
29 [ 10 6 |19 E 05 Do
29 10 5 |16b E 2 At top.
29 10 80 |16 w 1 At base,
29 | 10 80 |17 w 05 At top
29 | 10 30 |19 W 1 Do.
80 | 11 8 |14 E 1 Do.
30 11 17 |13 B 1 At base,
30 | 11 18 |18 E 1
30 | 10 55 44 E Slight At top.
30 11 45 25 W 1 Do
30 | 12 0 | 155 W 15 At‘.1 713,01); extends over 3° from 14° to
30 12 0 {16 W 2 At basge,
3 | 12 0 |18 W 1 At top
8 | 11 31 {5 w 1 At bage
31 | 9 42 % | w 1 At top.
al | 10 40 29 w 1 Do.

November 2 9 15 14 B 15 2 To violet at base.
2 | 917 % | E | Sheht At bage,
3] 10 27 4 B 1 At top.
3 9 58 8 E 1 De.
3 9 B8 9 E . 1 At bage,
3 9 58 13 B 15 Do.
3 9 58 20 E 1 Af top.
3110 0 13 B 3 1 To violet at buse
3 9 47 45 B 1 At top.
g— ﬁ gg 2%5 B Shght Slight Bo.

W o.

8-l 11 80 | 4 W 15 Do.
17 | 10 50 | & B 1 Do.
18 8 57 68 w 1 Do.
19 8 b8 |25 E 05 Do
25 & 22 |50 B 8light Do
25 9 14 29 B 1 Do.
25 9 12 b6 E 1 Do.
28 10 8 |2 w 1 Do,

December 2 9 24 49 w Blight At base.
6 9 42 |88 E 1 At top
6 9 50 | 205 B 2 05 To red at top ; to violet at base.
1T IR :

Slight

10 8 52 |3 | B ll)lcg>. At base.
10 9 12 |19 B 25 Do
10 9 17 |15 B 1 Do.
10 9 26 |15 B 2 Do
11 8 52 |19 B 1'6 1 To red at base ; to violet at top.
12 14 52 4 w 1 At bage.
13 11 67 |30 E 1 Do,
13 | 11 58 |97 E 1 At top.
13 | 11 58 |26 B 2 Do.
14 10 53 14 w 1 At base
15 | 10 b1 |38 E 1 Doy
15 | 11 10 52 B 1 Do
15 10 38 14 W 1 At top.
15 10 32 10 w 1 Do.
16 | 10 26 |.6 w 1 Do
%-{ & 19 32 w 0b At base
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Latitude. Displacement.
Date, ]];:Ié",lll: Lamb, Remarks,
North,|South Red. Violet. Both ways
1928. n. ™ o ° A, A, A,

December 16 9 16 |43 w 1 At top
18 9 8 |18 B 05 Do
18 9 7 1 E L Do
18 9 9 10 E 1 Do
19 8 56 10 W 1 Do
19 | 8 50 |67 w Slight
20 | 11 22 46 I Do At top
20 11 45 22 w 1 Do
21 9 14 13 B 1 At bage
2 9 8 16 W L At top
21 9 4 [21 w Shght
92 | 9 55 |39 E 1 At top.
22 9 49 6 B 1 At base
22 9 49 9 E 1 1 top.
23 9 7 6 B Shght At base
23 8 b3 |67 W Shght Do
24 9 11 |38 B 05 Do
24 9 6 21 W 15 At top,
24 8 B7 |17 W 8 Do
3t 9 32 |13 B 05 1 At base
31 9 12 | 56 W 1 0.
31 8 B7 |63 W Shght
31 8 52 | 78b w Slight

The total number of displacements wag 281 ag againgt 786 in the previous half-year and theiwr digtribution
wag as follows 1—

Latitude North, South

O S R

—

O R B S
Total ... 1 ——1:; 135

Bast imb ... er 144
West limb .., v 137

Total .. 281

Reversals and displacements on the Sun’s disc.
Three hundred and twenty-nine bright reversals of the He line, 300 dark reversals of Ds line and
99 displacements of the Ha lime were observed during the half-year. Their distribution 18 given below :—
North.  South. East  West
Bright reversals of Ha ... . 184 145 170 159
Dark reversals of Ds .. . 170 130 155 145
Digplacements of Ha ... . 67 32 52 47

Sixty-eight digplacements were towards the red, 29 towards the violet and 2 both ways simultaneously.
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Eruptive prominencs.

The highest prominence ever recorded at Kodaikanal was photographed during the period under review
by the Director, Dr. T. Royds, on the 19th November 1928 and had reached a height of 20”9 or 910,000 kms.
when clouds intervened. The successive photographs of this remarkable prominence showed the whole mass
10 be rising from the Sun’s surface with an accelerating speed. The velocities in the lower parts of the
prominence were 60—70 kms. and in the higher parts 100—170 kms. and increaged with time,

Prominences projected on the disc as absorption markings.

Photographs of the Sun’s disc in He light were available from Xodaikanal and the co-operating
observatories for a total of 176 days, which were counted as 1694 effective days. The mean deily areasof Ha

absorption markings (corrected for foreshortening) in millionths of the Sun’s visible hemigphere and their mean
daily numbers are given below :—

Mean daily Mean daily

areas. numbers,
North ... e 1,999 141
South .. o 2,783 16°6
Total ... 4,782 30°7

—— e——

The above show an increage of about 28 per cent in areas and an increase of 4 per cent in numbers
compared with the previous half-year. The preponderance of activity in the southern hemisphere still
continues in contrast to the northern preponderance of prominences at the limb.

For comparison with bulletins issued prior to the co-operation of other observatories, the means baged on
Kodaikanal photographs alone are algo given, 140 days of observation being reckoned as 1269 effective days.

Mean, daily Mean daily
arens. numbers.
North (Kodarkanal photographs only) 1,900 1218
South ( do. ) o o 2701 1490
Total ... 4,601 26°08

—

The distribution of the mean daily areas in latitude 18 shown in the following diagram. The
maximum activity which persisted within the zome 10° to 20° in the previous half-year has now considerably

ghifted towards the poles, the zones of maximum activity now being 25° to 35° in the northern and 20° to 30°
in the southern hemigphere es is seen from the diagram.
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The excess of activity with regard to areas and numbers still persists 1n the western hemisphere, the
percentage east being 49 00 for areas and 49 86 for nuinbers.
Thanks are due to the co-operating observatories for the photographs supplied by them.

THE OBSERVATORY, KODAIKANAL, A L NARAYAN,
8th August 1929. Adssistant Durector.

Price, 8 annas. MADRAS * PRINTED BY THE SUPERINTENDENT, GOVERNMENT PRESS—1929.
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