Rovatkanal Obgervatory.

BULLETIN No. LXXXV.

SUMMARY OF PROMINENCE OBSERVATIONS FOR THE FIRST HALF
OF THE YEAR 1928

In pursuance of the programme of work adopted snce lst January 1923 under the auspices of the
Iniernational Astronomical Union, all obgervatories taking spectroheliograms of the sun have been asked to
en-operate with the Kodaikanal Observatory by supplying copies of their photographs on those days when the
Kodakanal records ave imperfect or wanting., In responseto our vequirements for the first half of the year
1928, the Mount Wilson Obgervalory supplied prominence plates for 10 days and He dise plates for 11 days;
Meudon Ohservatory supplied Ks dhise plates for D days and Hae dise plates for 19 days; and the Pitch
Hall Obgervatory (Mr Kverghed’s) at Ewhurst, Surrey, England, supplied 10 prominence plates and 5 Ha
duse plates

When only incomplete or imperlect photographs for any day are available from more than one obser-
vatory, the best photograph 18 chosen as representing the solar activity of that day after weighting 1t according
to 1t8 quality, and the remaining photographs are 1gnored.,

The mean daily areag and nuwbers of prominences during the half-year are given below. The means
arc corrected for mceomplete or imperfect observalions, the total of 179 days for which plates were available
being redueed to 1674 effective days.

Mean daily areas Mean daily
(squarve mnutes). numbers
North . 371 10172
South . . 345 872
Total . 716 1944

Compared with the previons half-ycar areag show an increage of 30 per cent and numbers an increase
of only 2 per cent, and the predominance of activity m the northern hemisphere 18 mamntained.

For comparison with bulleling issued prior 1o the co-operation of other observatories, the means based
on Kodakanal photographs alone are also given, 163 days of observation beimng counted as 158 effective days.

Mean daily areas Mean daily
(square mimutes). numbers,
North (Kodaikanal photographs only) - . .. 380 1033
South ( do.. ) TP 3'50 8 80
Total ... 730 19 63

The distmbution of prominences 1n latitude is represented in the following diagram, in which the full
Tine gives the mean daily areas and the broken line the mean daily numbers for each zone of 5° of latitude. The
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ordinates represent tenths of a square minute of arc for the full line and numbers for the broken line. The
activity in high latitudes bag sabsided 1n the southern hemisphere. There are peaks near 40° and 70° in the
northern hemisphere and near 20°, 35° and 55° in the southern. Prominence areas in the equatorial regions
have exhibited a marked increase comﬁared with the previous half-year.
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The moenthly, quarterly and half-yearly areag and numbhers, and the mean height and mean extent of the
prominences on photographs from all the co-operating observatories are given in Table I, Theunit of area is
1 square minute of are. The mean height is derived by adding together the greatest heights reached by
individual prominences and dividing by the total number of prominences observed § the mean extent ig derived

by adding together theé length of the base on the chromosphere of individual prominences and dividing by
the total nnmber of prominenaces,
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TABLE I.—ABSTRACT FOR THE FIRST HALF OF 1928.

Number Daily Means
Months. of days | Areas |Numbers, Mean Mean
(eﬁectlve) Aveas | Numb height. extent.
umbers,

1928 " o
January 27 1577 489 58 1841 891 500
Febiuary 268 1715 513 64 191 387 542
March 30 251-8 690 84 230 404 594
April 29% 229 2 628 7 211 420 759
May 31 259-2 550 84 177 412 980
June 233 1326 387 57 16 6 378 7 95

First quarter 83% 581:0 1,692 69 202 395 565
Second quarter 84 6210 1,565 74 186 407 845
First half-year 167% 1,2020 3,257 72 194 401 700

Distribulion east and west of the Sun’s axis.

During the half-year both areas and numbers showed an excess at the east imb compared with the west
limb ag will be geen from the following table :—

1928 January to June. Bast, West Percentage Bast
Total number observed ... - 1,644 1,614 505
Total areas 1n square mimutes ... . .. 6237 5783 519

Melallc prominences.
Fifty-two metallic prominences were obgerved during the half-year. Their details are given below :—
{TABLE II—LIST OF METALLIC PROMINENCES OBSERVED AT KODAIKANAL, JANUARY To JUNE 1928,

Latitude.
Date. I]E[So%r Base. Limb | Heght. Lines
' North [South.,
1928, M. M. ° ° ° .

January 3 | 9 20 3 |15 w 15 49261, 5(%6 B086, by b, Bau by 52760, 5316 8
9| 9 2 4 18 w 25 4%;4166570716”10,3“108, b’z, by, 5276+0, 5316 8, 5363 0, D,,
10 | 10 17 3 186 | W 30 492Z’1 50186, by, by, by, by, 52348, 53168, 53630,
0 1 | 65 W 20 49241 5018 6, by b, b, by, 52848, 52762, 53616,

uin® 53370, 53630, Dy, Dy
16| 93 | 10 |16 E 25 49241, 50186, 51980 '52339, 5269 8, 52760, 52837,

| 53168, 5328 0, 53717, D, D1, 6677, 7065

1-A
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- ! Latitade

our ' . :

Date. L8.T Buse. Limb. | Height. Lines

North [South.
1928, N A T g

Jan 18 9 380 4 b W 10 49241, 50186, by, by, by, by, 5283°0, 5270'6, 53168,

ary D,, D, 6677, T065.
19 10 24 1 105 W 10 4924'1 50186 bee bas, ba, by, 52348, 5276 0, 53168,
53630, Ds, D,, 6677, 706
23 9 48 3 216 w 10 4924 1, 501 lb‘,, b,, bs, b;, b269°8, 52760, 5316'8,
53680, D,, D, 6677, 7065.

February 1 11 7 6 3 w 15 4924'1, 50 6, by, ba, ba, by, 52088, 52707, 52762
53168 53630 Dy, D,, 6677, 7085. Form seen in
mogt lmes

9 9 59 13 E b 49241, 50186, by, bs, bs, by, 52348, 5276'0, 53168,
. 53630 D,,D;, 6677, 7065
12 9 16 4 16 I 20 4924 1, 5016 50186, b.,,bs. ba, by, 52848, 5276 0, 5316 8,
53630 D,.D1,6 77,7065 5. Form seen 1n many lines.
14 9 33 2 21 B b 49%162916 50?5186 b¢., b,,bz, by, 52762, 53168, Dy,
11
16 9 50 1 156 E 5 49241, 50186, e, a. b,. by, 52348, 5276'0, 5316 8,
53630, D,, D, 667, T065.
19 9 b 3 165 E 10 49(25(%717 ,?8386 by, bs, b,, b,, 5316:8, 5863 0, D4, Dy,
21 9 33 3 54 E 35 49241, 50186 be, bs, b, by, 53168, D4, D1,
25 10 10 1 156 W b 49;%&13 5018-6 be, ba, bs, by, 52348 5276'0 b3106°8,
26 9 16 2 7 B 15 4924 1, 5016 5018 6, by, bs, ba, by, 5234 8, 5276:0, 5316° 8
63630 D,, Dy, 6677 7065, Dmplaoement seen in
many ‘of the lines.
29 8 47 4 22 W 15 4924+1, 5016 50186, b4. b,.bg, by, 652348, 52762, 5316'8,
53680, Dl, Ds, 6677, 7065,
29 9 87 4 12 B b 9?4613 05011)86 b, b,. ba, by, 5234:8, 5276 0, 63168,

March 4 9 30 2 ] w b 49241 50186 b‘bﬁ s by, by, 5234-8, 52760, 58168,

7] 8 84 3 136 | W 20 4924 1, 5616 5018 6, by, bs. b, by, 5234:8, 52762,
5816°8, 5363'0, D, D,, 7065.

8 8 47 2 18 W 20 492441, 50186 by b,.b b,, 52762, 53168, D g, Di.

9 g 0 18 B 10 49241 5016, 50186, by, by, ba, ba, 52848, 52762,

8, 53630, D,, D, 6677, 7065, Displacament

seen m D's and b's also

10| 8 24 1 |195 E 10 49%71# 50186, by, by, by, bs, 6276, 63168, D,, Dy,

11 8 4 2 2 E 1 50186, by, b, bs, ba, 5316'8, Dg, D

1B 9 4| 2 |11 E 10 49241 8016, 50186, by, ba, by, by, 52762, 53168,
3630 D, Dy, 6674 7065.

14 8 4 3 65 w 10 4924 1, 5016 50186 b., bg, bg, b,, 52348, 5276 2, 5316 8,
53630 D,,D;, 6677, 7065

2 | 8 38 2 |17 W 5 b¢.b,, ba, by, 581 68 13

23 | 9 13 4 10 E 10 018'6, by bs, bs, by, 55163 D, D,, 6677, 7066,

24 9 b6 1 116 w b 4 Day Dg, by, Dy, D, Fa.mtly reversed.

25 9 0 2 15 w 10 50186, by, be, bs, by, 5276 2, 5316'8, Dy, D

26 B bb 2 11 W 20 49241 5016, 50186, by, bn, b,, 52273 52668,
52699 5276 A 53168 5363, 3, Dy,

28 9 10 b 9B B 16 4924+1, 50186 ia bn. by, 5197 4, 5208'7, 52348,
52762, 53168 536 O Dg,D

Apnl 2 8 42 2 13 E 10 4924 1, 5016 1518 ‘6 bh ba, 52348 5269°8,
5268 6, 52762, 63168, 53830 fn, 6677,

6 | 8 56 2 13 | w 10 | 49241, 5016, 50186, b¢, ,h, 32818, 5270 52762,
53168, 5083 0, Dg, D;, 8817, 7

11| 10 0 19 W 5 50186 b by, b,,. b;, 6é77.

12 9 40 2 25 W 77

2 9 2 3 (15 w 15 49241 b 16 50186 "be, b, bg, by, 52348 52762, 53168,
363 0 orm seen 1n b’s and D's.

27 3 30 2 9 E 10 5018 6, b.,, ba, bg, by, 5316 8, Dy, D,, 6677, 7065.

May 6 8 33 3 155 | 20 49%%&1, 5016, 50186, by, bg, by, by, 5234 8, 52762, 63168,
y L2y LPae
7 8 33 2 |16 B 156 5018 6, by, by, ba, by, 52762, 5316'8, 53630, Dg, Dy,

-
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Latitude
Date ]]:E[SO%T Base, Lamb. Height Lines
North| South,
1928 o M. ° ° ° ”
May 12 10 2 4 12 W 15 49241, 5016, 50186, bg,, bs, by, by, 52348, 53168,

5276 2, Dz, D,, 6677, 7065

13 9 0 4 16 w 15 49241, 5016, 5018 6, b4, bg, by, by, 5234 8, 5276 2, 5316 8,
5‘)‘630 Dg, D, 6677 7065

13 9 25 3 125 E 10 5018 6, b4, loa, bz, by 5676 2,5316 8, D;, D,, 6677

14 8 32 9 145 W 10 4924 1 5016, 5018 6, by, bs, b., by, 5734 8, 5276 2, 6316 8,
5363 0, D;, D,, 6677 7065

15 8 32 4 13 W 10 4924 1, 5016 50186, by, bs, b, b;, 52348, 52762,
5316 8, 5363 0, D,, D,, 6677, 7065

21 8 50 3 145 B 10 4924 1, 5016 50186 b, ba, bg, bl, 5234 8, 52762, 5316 8,
53630 D, D,, 6677, 7065

26 8 50 ) 135 B 15 4924 1, 5016, 50186 by, bs, bz, by, 5234 8, 5276 2, 5316 8,
5363 0, D, D, 6677, 106

27 8 48 5 105 B 15 4994 1, 5016 5018 6, b4, bs, be, by, 5234 8, 5276 2, 5316 8,
5363 0, Dz, D, 6677

June 3 9 45 b 115 w 20 49241, 50186, ba, ba, by by, 52348, 52762, 5316 8,

D;, Dy, 6677, 7065

23 12 0 4 19 E 4924'1, 50186 52349, 52698, 52662, 52842, 53168,
53382 5363 0, 5371 7

27 10 5 8 32 E by, bs, bz, b, Dz, D,

The digtribution of the metallic prominences wag as follows :—

} 1°~—10° l 11°—=20° 21°-30° ‘ 81°--40° Mean latitude. Extreme latitudes.
North . - 6 17 3 1 14° 2 3° and 32°
South 3 19 2 1 15°0 6° and 84°

Twenty-five were on the eagt limb and 27 on the west Limb.

Displacements of the hydrogen lines.

Particulars of the digplacements observed in the chromosphere and prominences are given in the

following table .—

TABLE III.—DISPLACEMENTS OF HYDROGEN LINES.

Latitude. Displacement
Date. FE(}) 1% Limb. Remarks,
North |South Red. Violet Both ways
1928. H, M ° ° A, A A
January 1 9 32 |54 B 05 At bage.

1 9 35 6 E 05 Do
1 9 16 |30 W 05 At top
2 9 21 |87 ¢ E 05
2 9 15 5 B 1 At base
2 9 26 44 E Shght At top.
3 9 30 16 B 1 05 To red at base , to violet at top.
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Latitude. Displacement
Date. Hour Limb. . Remarks,
North.|South Bed, Violet, | Both ways,
1928 H M, ° ° 4, A 4,
Janua 3 9 20 ( 9 w 1 At top
&l 3 9 14 |18 W 1 At base
3 9 12 130 W 06
4 9 0 53 E 05 At top
4 8 50 |16 W 05 Do.
8 | 11 23 17 w 1 Do.
9 8 58 |48 E 05 At bage
9 9 2 19 w 06 Do.
9 9 2 16 W 1 At top
10 10 17 19 W i 2 Do.
11 10 &7 13 E 1 Do.
11| 10 46 |31 w 05 Do
14 | 11 0 | 825 E 05 At base
14§ 10 41 8 w 1 At top
14 ] 10 19 | 7 W Slight Do
15 9 9 {836 B Rlight
15 9 12 | 1B B 20 1 To red at top ; to violet at base,
15 9 58 46 E Shght At base
15 9 48 4 W 06 Do.
15 9 84 1 4 w 1 At top.
15 9 22 |63 W Slight
161 9 6 |34 E Slight
16 9 30 |23 B 2 At to
16 9 30 |17 E 2 15 To red at base, to violet at top,
16 9 30 |16 B 1
16 9 40 |14 E 3 At basge,
16 9 30 {13 B 1 Do.
16 9 12 17 B 1 Do
18 8 14 27 E 1 Do.
17 i1 18 75| W 1 At top,
17 | 11 928 18 W 8 Do.
18 9 30 | 4 W 156 Do.
18 9 30 | 7 W 1 b To red at top ; to violet at base.
19 | 10 0 |30 B 06 At top.
19 9 b2 | 56 0} 1 Do.
19 9 47 87 B 1 Do.
19 9 47 41 B Blight Do.
19 10 19 14 \id 3 Do,
19 10 19 9 ik 1 Do.
19 10 19 10 W 1 At bage
19 | 10 19 7 W 1 Do,
20 9 18 |26 B 1 At top
20 9 89 | 7 E 05 At bage
20 9 21 | 47 w 06 At top.
21 1 24 | 8 B 1 At base,
91 | 10 34 4 H 15 At top.
21 10 87 14 B Slight Do.
21 | 10 87 30 B 1 At base
21 10 40 676 | B 1 At top
21 10 19 15 w 05 Do.
21 10 5 |80 W Slight Do
23 9 14 189 E Slight Do.
23 9 35 20 E 3 15 To red at base, to violet at top.
24 9 12 17 B 3 At base,
24 9 12 17 E 15 1 At middle,
24 9 16 30 E Slight. At base
24 9 27 |24 w 1 Do.
25 8 59 (675 E 1 At top.
25 9 17 |12 B 0% At base,
25 9 22 10 E b Do,
25 9 22 16 E 5 1 To red ab top ; to violet at middle.
26 9 6|18 W 1 ) Aj top.
26 9 43 | 425 B Rlight Do.
26 9 28 9 B 4 Do
26 9 28 14 B 1 Do.
26 9 58 | 6 w 2 % Do,
21 9 26 |18 E 1 Do,
27 9 31 | 685 w Blight
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Latitude Displacement
D Hour
ate 1 S T. leb‘ 3 Remarks
North |South, Red Violet Both ways
&
1928 o M ° ° A, A A
January 30 9 28 |465 B 05 At top
30 9 32 |21 w Shght At base
31 9 25 | 365 B Shght At top
31 9 21 |10 B 1 At base,
31 9 58 19 B 0% At top
31 9 55 61 B 05 Do
31 10 14 2 W 1 At base
31 9 20 4 A4 1
31 10 10 65 w 3 At top
31 10 14 8 W 1 At base
February 1 10 56 18 B 05
1 1 7 3 W 2 1 To red at top, to violet at base
1 17 8 W 2 At top.
5 8 bb | 505 E Slight Do
b 8 5Y |21 W 1 05 To red at top , to violet at base
7 9 7 118 E 15 At top
7 10 15 18 W 1 Do
7 9 12 12 W 1 At base
9 10 19 |2b B 1 At top.
9 10 19 (20 B Shght Do
9 9 b9 |13 E 1 0
9 10 30 26 W 1 Over whole prominence
10 11 9 380 W 1 At top.
11 10 0 785 w 1 In chromosphere
i1 9 32 17 W 0’5 Do
12 9 2 |785b E 05 At base
12 9 0 |78 i D] 1 At top
12 9 29 |435 B 05 At hase
12 9 15 |21 ) 05 1 To red at base , to violet at top
12 9 22 |18 4] 05 At base
12 9 31 145 B 1 At base, the displacement extends
through 5° along the base '
12 9 28 38'5 w 05 At base
12 9 25 22 W 0'5 At top
12 9 6 |24 W 1 Do
13 9 10 |28 B 05 At base
13 9 7 |18 B 1 05 To 1ed at top , to violer at base
13 9 12 133 W 05 Ab top
13 9 14 1066 W Shght
14 9 16 |22 B 1 25 To red at top , to violet at base
14 9 33 21 B 2 At tofP
16 9 37 65 B 1 On a floatmg prominence
16 10 7 |[81'h w 1 At top.
17 9 34 7 )] 1 Do
17 9 32 14 B 1 Do
17 9 29 165 E 1 Do
17 9 41 445 | I 05 At base
18 9 bb 185 B 25 2 Over the whole prominence
18 10 1 12 E 1 At top, the displacement extends
" through 4°
18 | 10 1 15 B 2 At top
18 10 9 185 B 5 At top of floating cloud.
19 9 16 23 )] 056 At base
19 9 6 7 B 1 At top
19 9 b 18 1S 1 At buse
19 8 58 27 W 05 At top
20 9 2 59 E 1 At hase
20 9 54 2 'B 1 Do
20 9 12 485 | E 0'b Do
21 9 8 | 825b E 1 Do
21 9 26 12 B 1 1 At to
21 9 31 34 B 9 The displaced portion 18 detached and
the displacement extends 3° on 1t
21 9 19 26 W 05 At top
21 9 14 | 485 W Shght
21 9 12 785 w Shight
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1
Latitude, Displacement.
Date. Iﬁg?vr Limb, Remarks,
" |North.South. Bed. Violet. | Both ways.
1928, B oM | ° ¢ A Al A.
2 9 30 |60 B Slight At base
Tobroay 2 | 10 &7 175 | B 1 Do.
92 | 10 33 35| E | Shght 2 At top.
22 9 56 | 9 w Slhight Do
93| 983 12 | E 1 Do.
23 9 51 16 E 1
23 9 4 a7 B 1 At top
24 9 7|23 w 06 Do
2 9 1 |85 W Shght
26 | 10 20 18 W 1 At top
25 | 10 10 | 16 W 3 Do.
25 9 50 |18 w 2 At base,
% | 92|1 E 1 At top. _
26 9 1 7 B 1 16 Tored at base , to violet at top.
26 | 10 2 7 B 6 4 To red at top ; to violet at bage.
26 9 50 21 w 0’6 At top,
2% | 10 3 8 | W 2 Do.
% | 10 0 |17 w 2
o 35" 21 ‘IJBV 2 Bhg.hﬁt Toredath to violet at to
27 8 47 ’ o red at bage ; to violet & .
(thost seen 6-A. to red. P
27 | 9 14 2| w 05 At top,
28 9 17 | 615 B 0'5 Shght To red at top ; to violet at base.
28 9 15 | 395 B Shght At base, )
28 9 928 25 w 2 D To red af top ; to violet at base,
28 | 92 |1 W 0’6 At top.
29 9 50 26 W 1 Do.
March. 1 9 49 | 525 B 05 At top.
1 9 36 29 B Shght At base.
1| 985 % | W 1 At top.
1010 28 | 17 w 1 Do.
110 30 | 24 w Blight At base,
1 | 10 33 | 825 w 1 At top.
3 9 40 66 E 05 Do.
3110 ¢4 31 w 1 Do,
4 8 42 | 785 B Shght At base.
4| 8 46 | T35 E | Slight
4 8 38 | 4% B Slight
4 9 3|2 E ] At base,
4 1 3 |18 E 06
4 8 35 1 B 05
41 9 8 405 | E 1 At base,
4| 852 545 | E 0B At top.
4 9 2 b W 1 Do,
4 8 56 5 w 1 At base.
4 B 4 | 756 W 0'b At top.
5 8 B5 6 B 1 15 To red at bage ; to violet at top.
5 9 18 10 E 1 At base,
5| 9 5 a1 | W (b At top.
51 912 6 | W 06 At base,
5 8 b7 3 W 1 At top.
61 8 36 1 | B 2 At base,
6 8 38 11 B 05 At top.
6 8 33 3| W 1 Do,
6 8 28 11 W 1 Do.
6 8 48 w 1 Do,
6 8 23 |13 w 0’5 Do,
6 8 23 |18 W Slight
o8 | ™ e | B | et
5| E 1 .
7] 8 34 2 | W 1 A bose
7 8 28 | W Blight
7 8 2 7 w 1 At base,
1 8 22 | 66 w Slight
8 8 39 | 795 } E 05 Do,
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Latitude. Displacement.
Date. :{1 S(’) ]r:_%'. Lamb, Remarks
North |South, Red Violet, | Both ways
1928, o M. ° ° A, A A
March 8 8 34 8 B 1 At base
8 9 2 535 B 1 At top
8 9 14 315 | W 15 Do.
8 8 45 7 W 08
8 8 43 | 405 w Shght
8 8§ 41 |74 w Slhight
9 9 20 19 E 05 At base.
9 9 5 |10 B 1 At top.
9 9 25 8 E 05 At base
9 9 0 16 B 1 1'5 To red at bage , to violet at top.
9 9 27 23 B 1 At base
9 9 17 66 B Shght
9 9 14 82 W Shght No prominence.
9 9 12 35 | W 05 At top
9 8 50 11 W 1 Do.
9 8 47 |21 w Slight
9 8§ 44 |83 w Slight
10 8 26 {355 B Slhight
10 8 24 |[195 B 1 05 To red at top , to violet at base..
10 8 33 11 W 1 At top
10 8 53 5 W 05 At hase,
1 8 388 |375 B Shght
11 8 44 |21 B 0’5 At top.
11 9 3 4 B 1 Do
11 8 40 3 w Shght
12 8 33 |77 B 05
12 8 30 |24 B 05
12 9 5 2 B 05 At base
12 9 9 12 B 05 Do.
12 9 8 |21 w 05 At top.
12 8 8 |65 w 05 Do.
13 8 4 | 72 E 05 Do.
13 8 40 | 625 B 05 No prominence
13 8 38 |30 B 05 At top
13 9 4 |11 B 15 1 To red at base , to violet at top.
13 9 30 8 B 25 At top.
13 9 32 19 B 2 At base.
13 8 46 |77 W Shght
14 8 33 |20 B 1 At base
14 8§ 31 |10 B 15 1 To red at top , to violet at base.
14 8 44 7 W 15 05 Do do
15 8 43 |67 E Shght At base
15 8 53 |12 B 1 At top
15 8 45 30 E 1 At base
15 9 4 345 B 15 At top.
15 8 51 7 w 1 Do
15 8 51 4 w 05 At base.
15 8 44 | 63 W Shght Do
16 8 48 | 745 E Slight
16 8 40 |2 B 1 At top.
16 9 10 | 21 D) 1 Do
16| 9 0 10 E 1
16 8 b4 10 W 1 05 To red at top, to violet at base.
16 8 52 |12 w 2:5 15 Do do
17 9 82 |69 B 05 At top
17 8 50 |35 B 05 N Do.
17 10 10 2 B 05 Do.
7 10 12 9 B 1 Do
17 9 57 10 | W 25 2 To red at top , to violet at base
17 9 52 1 w 1 At top
17 9 50 |16 w 15 05 To red at top , to violet at base
18 | 8 42 |355 E 9 At base.
18 8 57 | 855 E 1 Do.
18 8 54 7 B 06 At top.
18 8 50 17 B 1 Do
18 9 18 385 B 05 At base
18 9 20 83 B Shight Do
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Latitnde. Displacement,
Date. ]]:E[gu% Limb, Remarks,
North,[South. Red, Viwolet, | Both ways.
1928, H M ° e A, A, A

March 18 9 4 22 W 1 At top.
18 9 4 18 w 1 Do.
19 9 4b 385 B 1 At base
19 | 8 48 385 | W 05
19111 0 22 w 16 At base,
19 [ 11 0 20 W 25 At top.
19 | '8 4 U | w 1 Do
19 8 4 10 W 05 At base.
19 8 31 |25 w , Slight
20 8 80 |68 E Slight
20 | 8 2% | g B 05
20 8 b8 10 ' 1 At top.
20 9 0 85| ® 05 At base.
20| 9 0 05| g 1 At top.
20 8 48 76 W 06 At base,
20 8 42 29 w 05 At top,
20 8 38 |17 W 1 ) Do. ,
21 9 8 |115 £ Shight At base, extends through 8°,
21 9 4 365 | B At top.
21 8 b6 68 w 1 At base,
22 8 b2 |ay ) Shght
22 8 50 |58p w Slight \
2| 8 48 |3 B 2 Auaogé,nextends through 4° from 28°
22 8 45 05 At top.
22 9 32 13 34°F E 1 At bage.
22 9 19 395 | W 0b Do.
22 9 186 17 w Blight
23 9 10 | 5 K 1 At top.
23 9 13 12 E 1 Af base,
23 9 15 19 E 2 15 To red at bage ; to'vmlet at top.
; 9 16 23 B 15 At top.
23 9 3 94 W Shght
23 8 54 {505 w Slight . R
24 9 40 145 | B Blight | At top, extends through 1°,
24 9 86 |12 w 1 At top.
25 8 39 |78 B 05 At base,
25 9 6 i B 05 Af top,
2% | 9 2 7 | W 1 Do.
25 8 56 21 W 1 Do.
25 9 0 18 w 05 At bage,
% | 8§ b4 12 | w 1 ‘ At top.
26 8 48 | 3 W 1 Do.
% | 8 42 | pdp W Slight Do.
2% | 8 M |g7 E | Slght
26 | 8 40 | 435 B 06 At bage.
26 | 8 37 |9 B 1 At top
26 9 3 325 | W 1 Do.
26 8 5 |10 w 3 Do.
26 8 55 |12 W 25 At base
2 | 8 86 |16 W 1 At to _
27 | 8 4 |25 E 15 1 To red at top ; to violet at base,
27 | 9 b7 |5 B Shght
2] 8 41 | 495 E 1 At bage,
27 9 53 |80 E Blight At top.
27 | 10 13 |93 E 1llg At base,
27 9 48 | 7 E 06 Do.
27 9 48 | 4 E 05 At top.
719 6 69 | w 1
20 9 2 365 | W 1
21 | 10 9 | Equator. w Slight
27 | 10 6 |2 w 8light
28 9 8 (9 B lg At base.
28 9 8| 7 B 1 Do.
281 9 8|6 E 3 Do.
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Latitnde Displacement. [
Date Hour Limb
. IST Lm, Remarks
North {South Red. Violet Both ways
1928 . M. ° ° A, A, A,
Maxch 29 8 59 9 B 05 At base
31 9 21 315 | W 1 In chromosphere
April 1 9 12 |16 B Shght At to
1 9 33 30 B l'g 1 Dop
g g % 315 13 ]1'!:1‘ 15 Shght At base,
: i 1 To red at base , to v
2 | 8 & 18 | E 1 At top » to wiolet at top
2 8 34 625 | W Shght
2 8 32 | 775 w Shght
g 3 5% T % } o ol
4 1 To red at top, to violet at .
3| 9 13 |68 W 15 Attop ¥ b &k base
4 9 12 |17 B 1 Do.
4 9 44 12 B 1 At base,
4 11 19 24 W 4 Do
4 9 32 23 W 15 Aijo hbase L zthe dlsgéacement extends
rough 2° from 22° fo 24°
4 11 8 21 W 2 & to24
4 11 23 19 w 2 At top
4 9 2 |2 W 15 Do.
5 8 36 | 605 E Shght
5 8 58 |31 B 1 At base.
5 9 2 13 E 1 At top
5 8 36 255 | W 1 1 To1ed at top , to violet at base ,1the
displacement extends through {1°
from 25* to 26°
5 8 4 |2 w 05 At top.
5 8 39 | 48H W 15 Do
6 8 28 |33 B Shight
6 8 28 |12 B 1 At top
6 8 56 13 W 1 15 To red at top ; to violet at base.
6 8 b8 13 w 3 35 Do
6 9 15 10 | W 1 At top.
6 8 36 |34 W 05 Do
7 8 48 |19 B 15 Do.
7 9 16 13 E 1 Do
7 9 15 17 B 25 2 To red abt base, to violet at top.
7 9 1| 3. w Shght
7 8 Bl | 785 W Shght
8 8 45 |14 B 15 At base.
8 8 41 |11 B 15 At top
9 9 55 3 E 05 At base.
9 9 b3 8 E 1 Attop
10 9 93 |14 B 25 15 To red at top, to violet at base.
10 9 27 7 B 35 At base
10 8 46 7 B 2 Do
10 9 27 9 B 3 Do
10 9 30 24 w 0'5 At top
10 9 11 | 7 W 15 Do
10 9 0 |12 W 1'5 Do
10 9 3 |17 w L At base
10 9 38 |2 w 1 At top
11 9 48 | 795 B 05 Do
i1 10 5 |22 B 05 At base,
11 10 0 19 w 1 05 To red at top, to violet at base
11 8 53 7l W 1 At base
11 8 53 4 w 03 At top
11 9 50 |35 w 06 Do.
1 91 1 0
12 9 10 |10 B g 05 At base
12 10 2 30 B 15 At top.
12 10 5 535 | B Slight At base
12 9 56 66 w 1 At top
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Lattude. Displacement.
Date. PSO";II Lah Remurks,
North. South Red. Violet. | Both ways.
1928, H M e ° A, A A
April 12 9 45 20 W 05 At base,
12 9 45 17 w 1 At fop.
121 9 31 |2 W 0 Do.
12| 9 3 |2 w 05 At base.
18 | 8 49 | 635 B Slight
B 9 0 no|w Slhight
13 | 8 52 |385 W 1 At top.
14 910 (T E 1 At bare.
14 9 5 |51 B 1 A% ;’a"'"e’ extends over 1° from 5I° to
14 9 130 E | Slght At top.
14 8 56 2 E 05 At buse.
ARE IR i
1 l-A L]
14| 9 32 535 | w 1 tDhc:fsua
14| 9 21 |15 W 1 At top
14| 918 |2 W 1 1 Both at base
1B | 912 |45 ) 15 Attop.
5| 9 9 |87 E Slight A4 base
5] 9 9 |3 E | Slght At top,
15 9 0|8 E 1 ¢
15| 9 50 37 | w 1 ﬁ ,E;‘ *
15 | 9 50 32 | W | Slight 05 Both xt base,
15 | 10 53 N0 | W 06 At bas
15 | 10 83 5 | W 1 At op.
15| 94 4 | W 2 Dor
15 | 10 58 3| w 2 Do,
18 | 10 53 2 | w 1 Abbe
15 10 53 10 w 1 DIRHG.
B 93 |92 w 1 Do.
15| 9 32 | 565 W 1 1 Both st b
8| 1 o |4 B 05 oth #t base,
16 | 11 5 18 W i At breo,
6| 1 4 |3 wl i At fop
16 | 11 43 |40 w 08 Do,
17 | 8 51 |32 E 06 Do
17| 84 |2 E| 1 Do,
7| 8 4| B Slaght Al base,
17| 9 % 19 | E Slight A0
17| 9 42 665 W | 1 tiop.
7| 91 0 | w Shght Do,
7] 917 38 | W | Slight "
18 9 40 15 E 1 At base,
9 9 0|13 E | Shght At fop.
19 8 &7 9 B 1% At base.
19 9 40 15 E 1 At top
19 | 9 40 n | ® 9 Do.
19 | 9 40 20 | E De.
19 9 48 47 7 5 1 At bage
19| 9 98 5 | W At top.
19| 99| s W 85 At bage
9| g9 |10 w 1 b At top.
9| 9 15 | m8s5 W 1 Do,
20 g 20 9 £ . 05 Both at ba,se.
0| 92| B 1 1 At top.
20 9 8§ 39 W ! At base.
A B 1 " A
23 t top.
ol 5 e | % % ! Atbtg.P
to ) me d .l'
22 8 40 | 11 E 13 nent?e betwgeﬁ?fzg%a‘?he proxt
2 At top ; the displacementextends over
9 15 8 4 fro
B 1 m §°to 18°,
pliald| |3 s
2 | 8 43 | 90 ¥ 05 Dop'
w 05 Do,
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Latitude. Displacement.
Date. {:[gjlrf Limb. Remarks
North [South Red Violet Both ways
1928, o M, o ° A A A,
Apnl 22 8 44 36 W Shght At base.
23 9 32 8 B 1 Do
23 10 3 8 B 1 Do
23 10 3 11 B 1'5 At top
23 8 3 6 W 1 Do
23 9 22 14 W 15 1 To red at top , to violet at base,
23 9 20 | 29 W Slight
24 8 55 735 E 15 At top
24 8 45 | 17 B 1 Do
24 9 925 4 B Shght At basge.
24 9 25 8 E Slhight Do.
24 0 29 15 B 05 At top
4 9 29 17 B 1 Do
24 9 L7 BRO | W Slight At base
24 9 17 55| W Shight At top
24 9 13 38 W 1 At base
24 9 13 84 w 05 Do
24 9 3 | M w 05 Do
2% 9 92 |42 W 05 Do.
256 | 10 25 { 42 E Shight Do,
25 8 b5 | 13 B 05
25 9 26 6 E 05 At base
25 9 22 2 0] 25 At to
25 9 22 5 o} 2 At Lop, extends over 2° from 4° to 6°
28 9 22 6 B 2 At top, extends over 2° fiom 5° to 7°
95 9 22 10 E 15 At base
25 9 10 16 E 2 At top
26 10 11 625 B Shght
26 9 B0 | 235 B 1 Ai}o ’020‘}3, extends over 1° from 23°
O o
26 9 50 | 265 At 1 Att ;%L)’ extends over 1° from 26°
0
20 9 34 | 18 B 2 In chromosphere
26 9 46 | 13 B 25 At top
26 9 30 21 L 2 Throughout height
26 9 23 38 L Shght At top
27 8 56 | 23 & 1 Do
27 8 b4 3 I 1 At base,
297 9 90 9 B 1 15 To red at base , to violet at top
2 9 4 6 W 2 At bose
27 9 0 | 665 w Shght
28 10 0 7 I Shight At top
28 9 35 626 | W 1 At base
92 | 8 Bl 7 I3 1 At top
29 9 2 10 B 5 At base,
29 8 0 12 R 05 Do
29 8 B7 16 B 0 At top
29 9 3 18 w 1 Do
29 8 66 |17 W 1 Do
29 8 65 |48 w Shght Do
29 9 8 | 795b W 05
29 8 54 | 855 W 05 At base
30 8 44 5 o} 15 3 To red at base , to violet at top
%8 8 48 11 lﬁ % AtDtgp
: 7
g() g 1’? %ﬁ B 25 4 To red at base , to violet at top.
30 8 35 745 | W 1 At top.
30 8 32 17 w 15 Do
30 9 0 14 W 1 At base,
30 8 27 |49 w Shght
May 110 19 |19 E 1 At base
1 9 6 10 B 25 At top. . or ko
1 9 6 14 " 9 %t top, ciaxt%nc};s ovir 2 fr(imt 13t t]c; 15
1 o red at top, to violet at base ;
1 10 58 14 B 3 extends over 2° from 13° to 15°
1 9 8 16 B 35 At base,
1 10 56 16 B 15 Do.
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Latitude. Dasplacement,
Date. Iﬂg%r ~—————— |Limb. Remarks,
North. |South. Red. Violet. | Both ways.
1928. H M ° ° A, A A,
May 1| 10 40 20 w 05 At base.
1] 10 40 B | W 05 At top,
2 9 87 13 B 15 Do.
2 9 14 13 B 25 At base.
g1 9 20 125 | W 05 At top.
3 9 14| b b Slight At base,
3 8 42 10 B 1 Do.
8 9 43 16 H Slight Do.
3| 8 BO 1 | W | Sheht
3 9 3 | 6 w Slight At bage,
3 9 34 | 166 w 16 Attop, extends over 1° from 16° to 17°,
3 9 84 | 20 W 9 At top, extends over 2" from 19° to 21°,
4| 9 5|2 E 05 At top.
4 9 39 | 165 B 1 At top, extends over 8° from 15° to 18°,
4 9 13 12 B 1 t base
4 9 18 28 B 1 Do,
4 9 18 35 E 15 A% é)anae, extends over 6° from 32° to
4 9 99 29 W Slight At bage
4 9 11 7 w 1 g At top.
4 g 9 | 43 W 1 Do.
5 | 10 18 | 16 E 1 Do.
5| 1018 (13 E 05 _ _
5 9 30 6 E 9 At the middle of the prominencs.
5 9 80 3 E 1 At top.
B 9 &0 5 W 1 Do.
5 g 48 | T16 w 1 Do.
8 8 28 | 29 E 1 Do.
6 | 8 33 |18 B 1 Do,
6 8 83 | 14 B 1 At base
6 8 46 | 5 B 1 At top.
6 9 10 16 E 0b At bage
6 9 12 63 B 05 Do,
61 940 |11 w 08 At top. )
7 8 33 | 16 B 15 05 To red at base ; to violet al {op.
7| 8 50 12 | B 05 At top.
7 8 40 16 W 05 Do
9110 7 )2 B 1 Do.
9 10 45 42 pi] Shight At base,
9 | 10 38 % | W 1 At top.
9 9 52 7 W 15 Do,
9 9 52 | 8 w 1 At bage
9| 982 | 9 w 1 _ Do.
9 9 50 | 28 W Blight Do.
9 9 47 | 68 w Slight Do.
10 9 2 19 B Slbght At top.
10 9 14 1 W [} At base.
10 9 14} 6 w 1 1 Both at top,
10 912 | 8 W 1 At top
10 9 14 9 w Shght Do.
10 9 5 |49 w Blight Do.
1| 89 |84 E Slight
11 8 92 {10 E 0% At top.
11 8 84 7 B 8light; At base.
11 8 36 10 w 1 Do.
11 8 36 7 w 1 At top.
11 | 8 28 |87 W 05 Do. .
12 1 10 2 12 w 35 26 To red at top ; to violet af base.
12 9 48 11 W 1 At base.
13 8 87 | 22 B 05 Do.
18 8 3 (16 B Blight At to ]
18 9 2% 13 B 1 05 To red st base ; to violet at top,
13| 90 0 (W 1 At top.
13 9 0 16 w 25 Do.
13 9 90 14 w 3 At base.
13 8 48 12 W 06
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Lattude, Dasplacement
Date %I[:[é‘ﬂ;lﬁ Lamb Remarks.
Noith |South Red Violet Both ways
1928, o M ° ¢ A, A A,

May 13 9 b w4l W 1 Al top, extends over 6° from 1° to 7°
13 8§ 42 |28 W 1 At top
14 9 5 |64 b} Slight At bage
14 8 45 |14 12 Slight Do
14 8§ 41 8 L 1 Do
14 8 32 185] W 35 4 To 1ed at base, to violet at fop,

extonds over 1° from 18° to 19°
14 8 32 18 W 1 At top
14 8 32 1| W 1 AJEI ggp, extends over 2° from 14° to
14 8 32 1| w 1 05 To red at top , to violet at base,
15 8 50 |17 I 05 At top
15 8 50 9 E 0b At base,
15 8 55 13 o) 05 0
15 9 18 20 W 3 7 To red at top , to violet at base
15 9 18 18w 15 At top.
15 9 18 12 W 1 At base
15 8 38 |67 W 05 At top.
16 8 55 | 8L5 0] Slight
16 10 56 |81 B Shght, At hase
16 8 47 21 W 4 1 To red at top , to violet al base
16 9 20 |30 W 05 t hase
17 8 44 |14 i Shght At top
17 8 b4 24 B Shight At base.
18 g8 52 |10 W Slight, 05 Both at hase
18 9 28 71 W 1 At top
18 9 15 ® 1w 1 Do.
18 9 11 4 w L Do
18 9 10 |14 w 1 Do
18 9 b | b6 W Shght Do
19 8§ 58 |19 B 0b At base
19 8 53 2 ) w L Do
19 8 bl Ry Y Shght Do
19 8 49 |14 W 1 05 To 1ed at top ; 1o violet at base,
19 8 30 |40 w Shght At top
20 10 17 |15 18 05
20 | 10 3 48 B 05 At top.
20 10 32 B¥h| W Shight
20 10 25 17 | W 05 0% To red at top ; to violet at base.
20 1 1 1 W 05 At fop
20 10 2 B W 1 Do
20 10 20 |14 W 1 Do
21 8 50 |14 " 2 1 To red at base , to violet at top.
21 8 45 9 E 1 At bage
21 8 42 2 D) 05
21 8 25 9 L 1 At base
21 8 40 13 I 1 At top.
21 8 36 845 W Shight Do
21 8 33 62 | W Slight Al base
21 8 30 9| W 05 At top
22 8 47 31 E Shight At base
22 8 50 41 D] 05 Do
22 8 32 40 w 1 At top
23 8 34 26 T 05 Do
23 8 50 43 w 05 Do.
24 8 52 15 B Slight
24 g 0 40 B 1 At top
25 8 37 59 B Shght
25 7 59 7 B 05 At base
25 8 33 11 B 1 Do
25 | 8 31 18 | E Slight Deo.
25 8 25 84 | W 05
B 1gh

26 g 50 8 12 E 2g 3] To red at base ; to violet at top.
26 8 50 191 E 6 At top.
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Latitude. Displacement,
D o HO'UI Li.mb. Remarks.
ate, 18.7T. North [South Red, Violet. | Both ways.
1928 BEox | ° A A A
i At base.

May 26 g 433 %g % 8111?5ht 2 To red at base ; to violet at top,
5; g 48 8| B 6 2 To red at top ; to violet at base,
2 | 93|10 E Shght ) ﬁn ?gﬂe
28 | 9 2 16 E : P
ARERE & Slight At base,

29 8 40 | 17 E 1 ﬂ 11';(:1%6

29 | 8 4 2 | B 1 Slicht  base,

2| 8 * ¥ i To red at top ; to violet at b
29 8 2 | 23 W 1 06 o rad at top ; to violet at base,
20 | 8 33 | 87 y VFY Shght ) ﬁ Ito:;e.

gg g %% 2| W Slight At base,

30| 8 7 13| W g%ight

31| 819 | 34 B Shght

31 | 8 28 18 | E Rlight

31| 8% |40 W 05

115 2| W 0B

June 2| 820 | 14 B 1 4 To red at base ; to violet at fop,
2| 8 % 4| W 0’5 ) At top.

2 8 16 7 W Slight At buse,
2| 816 9 W 05 At top,
3| 814 | ™ W 0B Do. .
31 928 |11 W 15 2 *To red at top ; 10 violet at base,
3| 94 |13 w 3 At top.
13| 1112 20| E 1 0.
1311 B 64 | W 05 Do.
1B 219 W | Shght
17| 84 | 2% E 1 At top,
17| 8 4 | 28 E 0 At base,
17| 8 47T | 14 B 1 Do,
18 9 12 1 3H B 15 At top,
18] 912 | 2% E 1 At bage,
18 9 2 48 E 05 Do,
19 | 8 53 | 66 E | Sight At top.
19 9 6| 14 B Shight At baze,
20| 9 8 2| w i At top.
20 9 30 20| W 1 Do
N| 92| u W | Slght Do.
-g 13 | 17 E | Slight Do,
p 11 40 9| B 3 Do,
2| 104 12 [ E 1 At base
2| 146 16 | E 1 Do.
23| 11 5 | 2 E 9 ‘
28| 115 |2 B 4
1IN o

6 .
% ﬁ 3"7’ % g Slight ) At top.
: 64 | E 1
AEE I AN AT T4 ‘vioteh st op.
% | 9 6 7| W 05 11 e
%19 8| 7 W 3 P.
A | 9 5| 3% w 0% A
2010 5| 32 E 1 15 T Wf-t
28 9 40 11 E 1 Ao ) iop.
B 94| 9 E 15 tbuo.
1IN omer

21 y
8| 9 % G oW | Sha At base.
29 | 9 23 15 | w £ A# top.
200 917 | 2 w 1 Do,
i 16| B Blight Do.
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The total number of displacements was 786 as against 252 1 the previous half-year and their distribution
was a8 follows :(—

Latitude North South

Equator . 1 .
1°—30° ... . . e .. 264 295

31°—G0° ... . e oo 80 62

61°—90° ... .. e 59 25
Total ... 1 403 382

East hmb .. . - . 434
West limb ... . .. " w352

Total ... 786

Four hundred and thirty-eight digplacements were towards the red, 338 towards the wiolet and 10 both
ways simultaneously.

Reversals and dwsplacements on the Sun’s disc.

Five hundred and eighty-gix bright reversals of the He line, 541 dark reversals of Ds line and 253
digplacements of the Ha line were obgerved during the half-year. Their distribution is given below .—
North South. East., West,
Bright reversals of Ha . 269 3117 313 273
Dark reversals of Ds 247 294 294 247
Displacements of Ha . . .. 120 133 160 93

One hundred and eighty-four digplacoments were towards the red, 67 towards the violet and 2 both ways
gimultaneously.

Prominences projected on the dise as absorption markings.

Photographs of the Sun’s disc in He light were available from Kodaikanal and the co-operating
observatories for a total of 181 days, which were counted ag 1743 effective days The mean daily areas of 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

aleas. numbers
North e 1,132 112
South . . w. 2,608 18 4
Total .. 3,740 2:96

The above totals show an increage of about 8 per cent 1n areas and an increase of 3 per cent in numbers
compared with the previous half-year. There 15 a decreage in the northern hemisphere which is more than
counterbalanced by the increase in the southern and resulting 1n a consderable preponderance of activity 1n
the southern hemisphere in contrast to the northern preponderance of prominences at the limb,
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There 18 an excess of activity in the western hemisphere both in areas and numbers, the percentags ot
being 49 03 for areas and 48 23 for nwnbers

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

THR OBSERVATORY KODAIKANAL

T ROY
7th Mareh 1990 o

Ihrector Kodekanal and Madras Observaloriom

Prior 8 amn MADRAS PRINTED BY THE BUPERINTEMDENT GOVERNEENT PRES—~1090
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