Rodatkanal @bservatory,

BULLETIN No. XC,

SUMMARY OI' PROMINENCE OBSERVATIONS FOR THE
FIRST HALF OF THE YEAR 1930.

In pursuance of the programme of work adopted sinee lst January 1923 under the auspices of the
Tnternational Astronomical 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 Kodakanal records are imperfect or wanting., In response to our requirements for the first half of the
year 1930, the Mount Wilson Obgervatory supplied calcinm (Kj) prominence plates for 28 days and Ha disc
plates for 14 days, Meudon Observatory supplied calcium (K,) disc plates for nine days and Ho dise plates
for thirteen days ; the Pitech Hhll Obgervatory (Mr Evershed’s) at Ewhurst, Surrey, England, supplied two Ha
prominence plates and two Ha dise plates.

When only incomplete or imperfect photographs for anv day are available from more than one ohser-

vatory, the best photograph 18 chosen as repregenting the solar activity of that day after weighting it according
to itg quality, and the remaining photographs are 1gnored

Cualeirem promwnences at the lumb

The mean daily arcas aml numbers of prominences photographed during the half-year by means of the
K line of caleiwm ave given below. The means are corrected for incomplete or imperfect observations, the
total of 179 days for which plates were available being reduced to 166% effective days.

Mean daily areas Mean daily
(square minutes). numbers
North . 290 652
South “o e 207 503
Total ... 497 1155

Qompared with the previous half-year prominence activity has imcreaged 1n the northern hemisphere and
decreased 1n tho southern. So far ag arcas are concerned the decrease 1n the gouth is exactly compensated by
the 1nercage in thoe north, leaving the total unchanged from those for the first and seecond halves of 1929. As
regards nambers the decrcase m the gouthern hemisphere preponderates g1ving a nett decrease 1n the total of
10'3 per cent below that for the second half of 1929.

For comparison with bulleting issued prior to the co-operation of other observatories, the means
based on Kodaikanal photographs alone are also given, 158 days of observation being counted as 145 effective
days.

Mean daily areas Mean daily
{(square minutes), numbers
North (Kodaikanal photographs only) - . 313 696
South ( do. ) e ves aes 216 533
Total .- 529 1229
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The digtribution of prominences in latitude ig rvepresented in the following diagram, in which the
full line gives the mean daily areas and the broken line the mean daily numbers for each zone of 5° of
latitude. The ordinates represent tenths of a square minute of are for the full line and numbers for the
broken line. In the northern hemisphere the distribution is similar to that in the previous half year although

the activity i, greater ; in the gouthern hemisphere there ig & notable decreage in activity in the region
35° to 70°
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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 obeervatories are given in Table I. The unit of area is
one square mivute of are. The toean height ig derived by adding together the greatest heights reached by
individual prominences and dividing by the total number of prominences obgerved; the mean extent is

derived . by adding together the-lengths of the base on the chromosphere of individual prominences and
Jiwiding by the total number of prominences,
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TABLE L—ABSTRACT FOR THE FIRST HALF OF 1930.

Number Daly means A M
Months. of days | Areas |Numbers b e’ﬁ? teant

(ctlectve). Areas | Numbers clght. | exen

1930 ” °
January 28% 144 3 324 51 1144 384 T4
Febinary 274 1545 312 56 112 387 71
March ; 20% 1255 362 47 187 337 59
April 28% 1471 322 52 113 343 71
May 29 1632 342 56 118 336 68
June 204 91-8 262 35 100 308 61
Fusi, quartor oy | 4248 | 98 | 51 121 | 368 68
Second quarter CRE | 4021 920 4 8—— 111 330 67
First half-year .. 1664 820 4 1,024 50 116 350 67

Dustributron east and west of the sun's azus,

Unlike the previous half-ycar, al the cast limb there is an excess of areag but a defect of numbers as will
be seen from the following table :—

1980 January to June, Bast. ‘ West. Percentage Bast
Total number obgerved ... .. .. 9050 1,018:0 4706
Total areas in sguare mmmutes ... o 4216 4048 5102

Hydrogen prominences.
During the half-ycar, photographs of the prominences in hydrogen light were taken in this observatory
on 146 days which were counted as 137} effective days. The mean daily areas in square minutes of arc of

hydrogen prominences are given below :—
Mean daily areas
(square minutes)

North (Kodaikanal photographs only) . e .. 122
South ( do. ) . . . . .. 100
Total .. 2:22

The Ha arveas aro only 42 per cent of the caleium areas. Compared with the previous half-year Ha areas
ghow a decrease of 13'3 per cont. The curve of distribution of Ha prominences 1n latitude 18 similar to that
of calcium prominences. As in the case of calcium prominences the northern hemisphere now gshows a
greater activity than the gouthern, the ratio of the northern areas to the southern being 1'22 and 1 43 for Ho

1-A
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and K prominences, regpectively., It is thus seen that the northern preponderance is more marked in K
prominences than in Ho prominences, the opposite being the case in the previous half-year.

Metallic prominences.

Thirty-one metallic prominences were obgerved during the half-year. Their details are given
below :—

TABLE IL—LIST OF METALLIO PROMINENCES OBSERVED AT KODAIKANAL, JANUARY TO JUNE 1930.

Latitude,
Dste {gmf-_ Base. Limb. | Heght, Lines.
North |South,
1930. H. M. ° ° ° u
Jenvery 17 | 10 86 3 |25 E 15 4994 1,665016 50186, by, by, bs, by, 53168, 5363, Da,
20 | 8 43 7 |10 w 10 492§ 1# 501% 50186, by, b, bs, by, 53168, 6368, Dy, Dy,
%8 | 9 9 2 9 | B 15 49241 5018 6, by, ba, ba, by, 52348, 5276:0, 53168,
5363, D, Dy, 7065
30 | 10 0 245 E 15 4994 717, 5016, 80186, by, ba by, b, 5316, Dy Dy,
81| 9 19 155 w 10 49241 5016, 5018 6, by, bs, b, by, 5316'8, Dy, Dy, 8677,
9 18 2 |20 w 20 49241 501e 50186, by b, bs by, 5316°8, Dy, Dy,
Febru 2 9 20 9 B b, bs, b, by, Dy, Dy, Fant,
Y B 3 |19% E % |bibrby b DyD. Faint
8| 9 B 3 185 | W TS 5016 50186, by, b,, by, by, 52348, 62762,
5316-8, 5363, D,, DI, 6677, 7065,
20 | 9 10 2 n | w 15 | 49241, 5016,5018 6, by, ba, b, by, 51989, 52088, 52848,
52688 59706, 5é7eo 52762, 5284-2, 6316°6, 58281,
83, 5371 7, Dg, Dy, 6677, 7065
23 | 9 38 26| E 10 49241 '5016, 50186, b., ,,b., by, 5234 8, 5276:0, 53168,
5363, D,, Dy, 6677, 7085,
March 1] ou 18 | B 10 |4094 1§ 5%16 5013 6, b%.olég be, by, 5234 8, 52762, 5816,
9 41 1 65| ® 0 |ty 56’16 msé be, b, bs, by, 52348, 52762,
53168, 5363, D, Dy, 6677, 7065.
14 9 AU 7 15| W 20 49241 50186 b, by, b, b,, 53168, Dy, Dy, 6677.
9 16 5 | 05 w 30 aint.
15 | 10 10 1 |805 E 10 49§§115 83%13%,3 50186 b, bs, bs, by, 52348, 52762,
10 10 1 |25 E 10 4sgg116 850;3 50186 %4, by, ba, by, 52348, 52762,
10 2 1 135 w b 49;413 50186 ba, b,, ba, by, 62848, 52762, 53168,
% ("0 8 | 1 295 | W 0 |bob b, by, D
30 | 9 g | 8 |83 E 10 | by b, by b, 53168 'D
9 2 3 15| w 30 |5018%, by, by, by, by, 52'162 53168, Dz, D
April 1|12 2 3 |15 E 10 |by be, b b,53168D Dy, 6677.
F 81 98 | 7 o5 | W 2 s‘%%’a Os’bD 1'1’) o by, B, by, 52348, 52762, 5316'8,
14| 84 4 |12 w 20 49@41 5016, 50186, by, ba, bs, by, 5234-8, 52762, 5316 8,
18 9 2 3 185 E 20 b‘,, bl, bg, b:, 5316 8 D’, D1
20 9 1 2 9 w 15 4y O3y Sabl Dla 1
May 51 8 43 3 176 | W 90 | 50186, by, by, by, by, 52769, 5816'8, D, Dy, 7065
181 85 4 15 E 20 | 50186, b, by, by by, 52348, 52762, 53168, D.b .
22|10 9% | 2 |15 E B |G oo oAk C3184, 363, DaDa 6677
“M' ! 1’0 20 1 27'5 E b‘y bﬂi b!j bh D [
* Fe” 51 8 85 3 |105 w 49241, 5016, 50186, by, bs, by, by, 53168, 5363, By,
NEY : | "D, 6677,
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The digtribution of metallic prominences was as follows : —

—_— 1°-10° } 11°—20° 21°- 3(° 31°-—40° Mean latitude. Exireme latitudes
North . . 4 10 4 17°0 0"5 and 30°5
South . 1 10 2 16°3 9”0 and 29°5

Sixteen were on the cast limb and 15 on the west imb.

Displacements of the hydrogen lines.
Particulars ol lhe dwsplacements observed 1in the chromosphere and prominences are given in the follow-
ing table :- -

TABLE IIT, -DISPLACEMENTS OF THE HYDROGEN LINES, JANUARY T0O JUNE 1930

Latitude Displacement
Date Fg‘,‘f" Limb. Remarks.
North |South, Red. Violet, | Both ways
1930 oM ° ° A A A.
January 1 9 8 4 i 1 At bage
9 811 b 05 At top
9 10 6, I 0 At base
9 | 8 o0 |15 W 1 At top
9 0 |15 w b Do.
i} 10 44 | 1Y 2 1 Do.
6 O 7 163 1 1 At base.
9 14|12 T 1 05 To red at top, to violet at base.
11 8 52 4 D) 0b At base,
8 43 | 22 W 15 At top
12 9 31 |28 b 1 At base.
9 2 |11 i 1 At top.
0 19 i T Shght Do.
ib 8 h2 | 595 D) 0b Do
14 10 15 |4 IO 05 Do
17 11 0 1h % 0b At base
9 20 G W 3 15 Both at top.
18 12 10 |81 w 1 In chiomosphere
19 9 1 30 w 1 At top
g | 3 W 1 Do,
9 0 : W b Do
20 9 nb | Bud K 05 At base
0 2 |10 B 15 At top
9 bl bhh | W 1 At base.
9 bl 48 W 05 Do
4 45 | 1 w 2 At top
21 0 3 15 K 05 At base
2 | 10 12 |55 1 1 At top
1015 |29 B 1 No prominence
10020 | 155 i 1 At top
10 20 {15 I’ 2 Atl évnop. extends over 6° from 12° to
10 20 |12 ] 1 At top
10 b 25 | W 1 Do.
9 b6 |20 w 1 At base,
23 9 9 114 T b Do.
8 Bb 4 w 1 At top
8 bl |18 w 05 At 51.0p, extends over 4° from 11° to
15°.
24 9 17 | 118 E 25 At top, extends over 3° from 10° to
13°,
9 4 9 w 05 At base.
25 9 29 |25 B 1 At top |
9 25 3 B 3 No prominence.
9 4 110 w Shight At top
26 10 28 |36 E 1 A% base
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Latitude. Displacement,
Date, Hour Limb, - Roemarks.
North.|South Red. Violet. |Both ways.
1930, H M. ° ¢ A A, A,
Ji 26 10 20 |25 B Shght At top,
M 91 ) 9 98 |19 E | 1 Do , .
9 83 | 25 E 2 .A.’c6 top; extends over7 from—1"to +
9 33 | 15 E 1 A4 hase,
9 10 |2 w 2 At top,
9 5 |67 W 1 Do
28 | 9 39 |535 B 8light Do.
93 | 8 E | Slight Do.
9 10 19 ] 1 Do
29 9 44 |15 E 1 Do
9 46 113 B 05 In & floating cloud.
9 49 | ¢ | 15 At baso, |
9 29 19 w 2 On prominence.
9 16 |32 \i 1 No prominence.
30 9 45 | 245 B 15 1 o red attop ; to violet at buse,
9 18 |11 W 05 At hage,
9 9 | 765 w 15 At top,
a1 8 58 | 495 B 1'b Do.
9 43 8 E 1 1 To red at top ; to violet at beas,
9 19 | 155 w 1 At base, .
8 18 | 20b w Slight | Extends over 8 from 19° to 22°
February 1 9 34 5 E 1 Al top
9 28 45 | B 1 Aft base,
100 1 [12 w 1 At top.
2 9 10 | 87 E 05 At bare.
9 20 9 B 05 Do.
9 22 16 B 1 Do,
g 82 | W 1 At top.
3| 10 45 55 | W 05 At top ;extends over 3° from £ 1P,
4| 8 BY 6 | B 1 At top.
5 10 30 651 B 1 Do.
9 46 |12 w Slight Do,
9 47 |98 W 1 Do.
8] 9 4|18 E 1 Do,
58 |% |4 8] P o
9 8 1 | E| 1 At pase
1) 18 Bz 15 At top,
i w 05 1 To red s} base ; to vinlet at to
}2 11 12 n 1w 05 At top ; extends over 4" from 9‘%018%
g 2'6 198 | | E 1 Attop ; extends over 3° from 18° o &%,
9 3 |16% ¥ g 05 05 Abt
15|10 0 |3 E 1 oP-
5 18 lg 5 17 W g At base,
18 w
N g ﬁ 15 ) ]%V % At base
2 .
mlorel s Wl 3 At oo
0|90 | wl 15 05 o
g g ‘é Y‘g ]2 At top.
: 1
i Ed
1 %l | w ; Do.
2| 11 53 |33 w Blight Ab base,
8 g %41 ‘\.795 B 1 DO-p‘
%! 8 50 |48 #23 ¥ S]{.gﬁht No prominence.
26 8 46 ]35-5 w 05 Miil)o age,
| 9 e o 05 At o)
28 8 | . 45| m 0% op
ol W | Bught At base.
N WSS ]
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Latitude, Displacement.
Date f[é’ ‘311,‘ Lamb, Remarks,
North |South Red. Violet. | Both ways.
1930. n o ° ° A A A,
March 1 9 32 29 E 1 At top,
3 9 1 |10 B 1 At base,
8 58 23 w 05 At top.
8 10 4 10 w 05 1 Toreg at top
9 101 2 E 1 At base
9 b4 6 w 1 05 To red at top , to wolet at base
13 g9 19 7 w 1 At base
9 11 |14 w 15 At top, extends over 4° from 12°to 16°,
14 9 33 |20 B 1 At top.
9 86 315 | E 1 Do.
9 924 20 W 25 At base
15 10 38 |70 B 1 Do
16 8 87 | 825 B 2 At top.
17 9 6 |2 B 05 Do
8§ B0 | 715 w Shight At base
19 9 49 9 W 1 No prominence
21 10 55 |26 w 05
99 9 24 |19 E 1 At top.
23 9 32 |11 B 1 Do.
28 9 21 |18 w 15 Do
29 10 16 14 W Slight Do
Apnl 1 12 22 | 4 E 1 At top
P 2 9 21 (25 B 05 Do,
4 9 6 31 B 1 Do
5 10 33 |11 B 1 Do.
10 33 9 B 1 Do
1026 745 E 1 No prominence
7 8 58 8 W 1 At base .
9 10 15 i5 | W 2 On prominence, extends from 3° to 6°
10 10 15 | W 1 At top
11 8 49 16 W 05 Do
12 9 389 30 W 15 At base
8 32 | 495 B 05 Do
8 14 |12 w 1 At top.
15 10 12 30 B 05 At base
}; 8 50 | 825 B 1 A’thgp
4 . !
20 g L)lg v 205 YDV ?5 A% 4‘?91) , extends over &° from 25° to
9 5 W 1'5 1 To violet at base
5 0o |V lw 2 At top. . .
91 9 o8 945 | E 15 At2 ggp , extends over 3° from 23°to
0 98 295 | B 1 Ag fgp, extends over 3° from 928° to
9 8 |2 W | Shght At top
. 9 b | 435 W 05 go
%? 9 36 26 w ) 15 Do
o AR R N
1 9 B 1 At top.
ey 2 3 2 | a0 5 “lg Shight
9 10 |29 w 1 At top.
4 9 8 35 w 1 At i]g)asxe
5 | 8 4 0 | w 1 At fop.
11110 59 u W 0 Do
12 8 58 |26 w 05 5 o-
16 | 9 2 1n | E Lo
17 | 8 46 |51 w Shght |
18 8 43 9 B 0b ) aSEe
20 R 49 |47 L 05 °
8 52 2
22 | 9 44 |78 y 05 o | APEP
}8 Eg 18 31 E 15 At top.
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Lafitude Displacement
Date ?:gu,f Limb Remar ks
North [South Red Violet Both ways
1930 H M ° A A A
May 22 9 55 | 32 W 1 15 To red nt top to violet at base
25 8 50 | 11 E 0b At bage
29 9 48 1 | W Slight At top
9 16 | 26 W 0b Do
30 9 24 8 W 15 Do
9 7 |45 w 1 Do
31 9 12 6 | E 1 Do
June 2110 0|12 w 15 Ab top
10 0 |16 w 05 At base
5 9 12 | 115 w 25
6 8 55 |15 W Slight At bage
12| 9 5 |145 W | Shght
17 9 15 26 E 05 At bnse
9 19 31 W 05 Do
24 11 4 |12 W 16 At iop
11 40 | 245 w 15 At2 6bn.se , extends over B° from 28° to

The total number of displacements was 197 as agamst 250 in the previous half-year and their distribution
was ag follows —

Latitude North South
°—30° 88 58
31°—60° 20 14
61°—90° 11 6
Total i 8
East limb 95
‘West limb 102
Totsl 191

Reversals and displacements on the sun’s disc

Three handred and sixteen bright reversals of the Ha lLine, 306 dark reversals of D, line and 30
digplacements of the Ha lime were observed during the half year Theiwr distribution 18 given below —
North South East  'West

Bright reversals of Ha 196 120 168 148
PDark reversals of Da 192 114 161 145
Digplacements of Ha 19 11 15 15

Twenty one displacements were towards the red, 4 towards the violet and 5 both ways simultaneously

Promanences projected on the disc as absorption markings

Photographs of the sun’s dise .n Ha hight were available from Kodaikanal and the co~operatang observa-
tories for a total of 177 days, which were counted as 174} effective days The mean daly areas of Ha

absorphion markings (corrected for foreshortemng) in milhonths of the sun’s visible hemisphere and their
mean daily numbers are given below —

Mean daly Mean daily

areas numbers
North 2,266 14 23
South 2,031 10 07

——

Total 4—:99—7 24 30

—
—
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The above gshow an crease of about 2 2 per cent in areas and a decrease of about 4 8 per cent in numbers
compared with the previous half-year. The preponderance of activity hag now shifted back again to the
northern hemigphere.

For comparison with bulletins 1ssued prior to the co-operation of other observatories, the means based on
Kodaikanal photographs alone are also given, 156 days of observation being reckoned as 149% effective days.

Mean daily Mean daly
areas numbers.
North (Kodaikanal photographs only) . 2,180 14 06
South ( do. ) . . 1,963 996
Total ... 4,143 2402

The distribution of the mean deily areas 1 latitnde 18 shown 1n the following diagram. The distribution
18 simalar to that of the previous half-year except that the secondary maximum near 50° has digappeared in the
southern hemisphere.
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The areas as well ag numbers are almost equally divided between the eastern and western hemispheres,
the percentage east being 50°1 for both.

When the data for the areas of ahsorption markings were begun in Kodaikenal Observatory Bulletin
No. XXIX it wag considered that the projected areas should be corrected for the curvature of the sun’s surface
by multiplying by the secant of the angular distance of the marking from the centre of the sun’s dige. This
practice hag been continued up to the present although it has been known for a long time that the projected
areas do not actually vary according to such a law. The correction hitherto applied must therefore, sooner or
later, be dropped. Since the law of variation of the projected areas has not yet been established it seems
preferable to give the projected areas themselves without applying any correction. Until the effect of this
change becomes clear the areag corrected as hitherto will continue to be given in future bulleting along with
the uncorrected areas, Below are given the uncorrected projected areas for the first and seecond halves of 1929
and the first half of 1930.

Mean daily areas
(unocorrected for foreshortening).

A

r -
Jan,—June,  July—Dec. Jan—June,
1929, 1929 1930.
North .- o « 1,319 1,069 1,307
South . .. .. . 1,238 1,408 1,191
Total 2,607 2,477 2,498

Compared with the corrected areas the uncorrected areas amount to 58'3 per cent, 589 per cent and
58’1 per cent respectively of the corrected areas for these half-years. The curves of distribution in latitude
are not much affected but it is not expected that this will hold when there is high latitude activity.

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

KODAIRKANAL, T. ROYDS,
24th February 1931. Director, Kodaikanal and Madras Observatoriss.

Praon, § amnas, MADRAS : PRINTED BY THE SUPERINTENDENT, GOVERNMENT PRESS—I1031.
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