Rovatkanal Bbgervatory.

BULLETIN No. XCIV,

SUMMARY OF PROMINENCE OBSERVATIONS FOR THE FIRST
HALF OF THE YEAR 1931.

In pursuance of the programme of work adopted smnce st January 1923 under the auspices of the
International Astronomical Union, all observatories taking spectroheliograms of the sun have been asked to
co-operate with the Kodaikanal Observatory by supplying copies of thewr photographs on those days when the-
Kodaikanal records are 1mperfect or wanting. In response to our requirements for the first balf of the
year 1931, the Mount Wilson Observatory supplied caleium (Ky) promimence plates for 16 days and He dise
plates for 4 days, the Meudon Observatory supplied caleium (Ks) dise plates for 3 days and He disc plates
for 14 days.

When only incomplete or imperfect photographs for any day are available from more than one obser-
vatory, the best photograph is chosen as representing the solar activity of that day after weighting it according
to its quality, and the remaining photographs are 1ignored, *

Caleivm Prominences al the Lunb.

The mean daily areas and numbers of prominences photogiaphed during the half-year by means of the
K line of calcium are given below. The means are corrected for incomplete or imperfect observations, the
total of 180 days for which plates were available bemg reduced to 171 effective days.

Mean daily areas Mean daily
(8quare minutes) numbers.
North . 211 b 60
South .. 198 709
Total 409 1369

Compared with the previous half-year, areas ghow an increase of 33 per cent, the increase being greater i
the northern hemisphere than in the southern, whilst numbers show an increage of 16 per cent.
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Yor compauson with bulleting 18sued prior to the co-operation of other observatories, the means based on
Kodakanal photographs alone are also given, lob days of observation bemg counted as 159} effective days

Mean daily areas Mean duily

| (square mnutes) nurohers
North (Kodaikanal photographs only) 218 678
South ( do ) 2 0b 724
Total 424 14 02

[res——,

The distribution of promimences 1n latitude 1s represented in the following diagram in which the full
Tine gives the mean daily areas and the broken lime the mean daily numbers for each zone of 5° of latitudae.
The ordinates represent tenths of a square minute of arc for the full Iine and numbers for the broken line,
The distribution of activity 18 very simular in both the northern and southern hemigpheres, and diffas
congiderably from that in the previous half-year The activity now meieases from the equator up to latitnda
45° and 18 very small beyond 55°

.

Mean Avreas and Mean Numbers of
Caleium Prominences

2 A January | to June 30, 1931/

Mean Areas full Line.

Mean Numbers.....broken Lurve;

14

The monthly, quarterly and half-yearly aress and numbers, and the mean height and mean extent ¢
promnences on photographs from all the eco-operating observatories are given 1n Table I The undt
<qne sqmaze manute of arc  The mean height 18 derived by adding together the greatest Helghts s
mdrnidual promanences and dividing by the total number of prominences observed , the mean exied

by adding together the lengths of the bage on the chromosphere of individual prominences and dividi
{otal nunmber of prominences
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It is seen thal the increase 1n areas over the previous half-year is due to an increase in mean extent

rather than to a change in the mean height of prominences.

TABLE I.—ABSTRACT FOR THE FIRST HALF OF 1931.

Number Daily means }

Months of days | Areas |Numbeis hMezlaln Mean |

(effective). eight. | extent |

Aveas | Numbers.

|

1931 " IS }

I
January . 274 1013 329 37 119 300 59
February - 27% 1312 410 48 149 310 59
March .- . 31 1299 466 42 150 32:3 58
Apnl 27% 1186 414 43 149 28'6 54
May ... 28% 1221 370 43 181 328 56
June w. ... 28% 939 351 33 122 294 53
First quarter 864 3624 1,205 42 140 312 56
Second quarter . 844 334°6 1,185 39 134 302 54
First half-year . 17 6970 2,340 41 137 307 55

Distribution east and west of the sun’s axis.

Unlike the previous half-year, there is a defect of both the areas and numbers at the east himb, as will be
seen from the following table .—

1931 January to June, . East. ’ West I Pelzgc;;étage

| ;
Total number observed - . 1145 1195 48 ?3
Total areas in gquare mimutes 3290 3681 47 20

Hydrogen Prominences at the Lumb.

During the half-year photographs of the prominences in hydrogen light were taken 1n this observatory on
163 days which were counted ag 148 effective days. The mean daily areas, 1 square minutes of arc, of
hydrogen prominences are given below «—

Mean daily areas
(square minutes).

Novth . .. .. . - 077
South . . . - 066
Total 143

Compared with the previous half-year, Ha prominence aveas show an increage of about 25 per cent. The
percentage of Ho areas to calcium arcas is 34, as 1n the previous half-year. The curve of distribution of
Ho prominences in latitude ig sumilar to that of calcium prominences. The northern preponderance of activity
is more marked for Ha prominences than for calcium ones, the ratio of the northern areas to the gsouthern
being 1 17 and 1'06 for Ha and K prominences, respectively.

1-A
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Metallic Prominences

Twenty four metallic prommences were observed during the half-year Their details are given below ~

TaABLE II —LIET 0F METALLIC PROMINENCES—JANUARY TO JUNE 1931

Latrvode
Date Tume Base T
IS8T
North |South
1981 H M ° °
18 | 11 15 1 | 95
Jenwary 210 ol 1|5
20| 880 | 4 | 4
7| 8 4 6
Feb 6| 9 = 9
oAty 4| 940 | 2 4
92| 92| & |106
27| 98 | 4 |10
93 | 2 1
990 | 3 | 15
March ol 9 8| 4 | 9
o 5| 3 |175
| 84| 3 115
0! 98| 3 |85
April 918 5 | 06
7] 9 2 17
B o 9| 5 | 45
Al 92| 2| 8
M 1w ] ss | 2|6
n 20 | 9 15 1| 95
916 2 |13
June 2] 9 o 1| 85
5|02/ 3 85
% | 910 1 | 85

Nore —The key to the wavelengths of metallic hines 15 ag follows —

Lamb Height Tanes (See note at end of table )
o

w 10 [1,2,845789,10

W 10 |1,3,4,5 7,89, 10 11, 12
W 10 (34,781

w 15 {1,24,45,78 9 10,11, 12
W 10 410

E 10 1284910 11,12

E 15 {1,244 910,11, 12

W 35 1,2,8 4,9,10, 11, 12

W 15 [1,2 3 491011, 12

W 20 [1'2,8489,10, 11

W 10 13,4789 10,11, 12

W 15 [13.48 10

w 10 11,28 4,6,7,8,9 10 11, 12
E 30 {1,238, 48 10,11

w 30 [1,2,8 4 89,10, 11,12

E 20 |18,45789, 10,11 12
w 45 1,2,8,4 56178 !), 10, 11, 12

Also A 371 &

W 20 1,2 8 4,9 10,11, 12

W 15 ,234,517889,10

W 20 [12845784, 10 11 12
w 20 {1,283 4,578 910,11 12
w 16 1,2, 4,8 910,11

w 15 1,2,38,4057809,10 11, 12
B 10 4,10 (Fanily revelsari)

- e r—————_— . e —————————

No A Hlement No A Llement
1 49241 Fo+ 7 5276 2 Foe+ Q1
2 5016 0 He 8 5316 8 Fe+
IS R A
e+ y, D
5 “53a4% | Few i 6617 He
(] 5276 0 1 12 7065 He
The distribation of metallic prominences was as follows —
- — —— - i e i
o ° Mean Lxtreme
I PP—10° ‘ 1Ho—2F I latitude latitudes
North 16 4 5°9 |0°5 and 18°5
Somth 3 1 6°2 1°0 and 11°5

il

L

X "

Five were on the east limb and nineteen on the wesgt lamb.
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TABLE III —Dusplacements of the hydrogen lines.

Particulars of the digplacements observed in the chromosphere and prominences are given in the following
table :—

Latitude Displacement
Dat Hour - Lamb I I
ate. IS8T Hamb, — - Remarks
North.|South. Red, Violet. | Both ways.
1981. T 8 ’ “ A A, A,
January 1 9 43 176 | E 1 At top.
9 45 (L I 05 No px%mmence
9 32 |11 w 1 At top.
9 i‘é kl’i; ]Ij::a 15 Do.
2 9 3¢ i 0h No prommence
9 18 | 535 W ) Attop
3 9 25 32 B 0b Do
8 10 40 565 | W 15 Do
10 34 1 w ) Al base
10 9 4 |33 E 05 Do.
9 11 645 | W 05 At top
. ?) lJ;g 5% 5 %VV L5 Shght g‘n base
i 55 & ) t top ; extends over 8° from 2° to 5°.
9 55 | 4 W 05 At buse.
22 9 20 1UbH | W 0’5 Do
9 16 |50 w 15 At top
23 9 33 | L6 I 05 Do
9 38 34 i) N5 Do
26 9 4 |29 w (13] Do
27 8 51 65 B 0b Do.
8 44 H i 1 Do
28 9 27 ) W 2 Do
9 30 | 115 w 1 Do.
29 9 6 35 | E Slight No prominence
9 7 11 E 15 At top
9 10 41 w Shght Do.
8 b5 | 21'h w Do
30 9 5 80 B 1 Do.
8 55 w5 | W Shight No prominence.
8 48 | 395 | W 15 At base
3 | 9 % 11 | E 925 At top
9 7|7 W 15 Do.
February 1 9 35 8 B 0h At top, extends over 4° from 6° to 10°,
9 38 396 | B 1 At top , extends over 4° from 38° to 42°
9 17 | 8 w 1 At top, extends over 4° from 1° to 5°
9 10 |56 w 15 At top
2 9 911 B 05 At base
9 1 8 w Shght
4| 8 42 | 480 W 0B At top
5 9 20 38 B 1 At base
9y 8 6 | W 25 Attop
6 9 22 9 ' w 1
7 9 17 11 E 05 At top.
9 1 130 w Blight Do
9 0 ]60b W 1
9 9 14 | 8 E 05 At bage,
1 9 24 875 | B 2 Do.
12 9 86 |17 B 1 No promnence,
9 2 2 W Shight At top.
9 16 22 W 1 At base.
9 19 564 w 15 At top
1B 956 |19 E 1 ) e
1 19 3 66 & %; S]O.bht Do
4 Y o Sy '
9 40 4 B 15 At top.
9 12 | 455 w 1 Do.
1B 10 7 h | W 2 At base
10 3 5 w 25 At top
16 8 59 | 7 B 1Shght At base
17 8 50 475 | B Do Do




Latitnd D placement
Date ]lffguTr Lamb i s Romatha,
N th[So th Red Vol t |[Both ways
1931 H X A A A
F bruary 1 8 ) At base
lg 9 é‘% 88 61 g’ hog gt Ko prominence
9 X 45 | E 2 Do
9 28 85 | E 05 Do
9 10 9 | W Shght Do
9 5 | 565 w 1 At top
) 314 w Bhght No g'ommonno
20| 9 2 4 E | Blght At fop
8 59 [ 405 | W 5 Do
21 8 46 | 405 E 1 Do
8 52 % W 06 1 To red at top to violst at base,
2 921|105 E 05 Atbase exbends overd from 8'4018
9 16 5| w 15 At top
9 3 %5 w 1 At bage
25 8 52 | 2 E 0b Al top
2 9 28 1 E 15 Do
310 | % wl oo | D
s 0y
o7 | 945 | % E Shght
9 47 | 18 E 1 At top
9 48 21 E 1 Do
9 3 1| W 1 Do
93 |10 w 1 At top extends over 4*from B* 4o I8
9 9 [ 435 W Blight No prominence.
SRR : iilp
1 Do
9 2 | 15 w 1 2 B%tht:%'tomuhndiml'm
9 b5 | 67 W 8l ght
9 54 |81 W | Bhght No prominenoe,
Harch 3| 8 58 | 475 w
4 8 5 |21 w 18 15 A:ma
iz e Y g Ko proissc
b Wop.
91 95 | 185 E 16 |A lop exiends over B from
10| 10 3 | 13 W 15 Ryt
NEE: T W | st Attop
13 g 5% 4%5 E ght 05 Do
1| 8 49 | | T Aj base
8| 9 0 CRE 18 At base
B s |® e | B ! o
w0 | s ye w 1 Shght To red nt top to violat &4 hase,
40
2 | 8 58 » | B 3g At base
8 50 1 | wl| 15 Do
%5 | 8 46 |59 | R 08
8 gg ? B ( At top
8 w 15 At base
21 98 (8 | E At base
9 s w5 | B | 15 Blight
29 ) 838 ® | n i 0B At top.
At bage,
2 8 34 1 %‘f W 3
3 8 & b E 05 At base
4| 8258 [if E 1 Do.
6| 8 43 * b
4 569 w 05 Do
7 8 53 ] Iié@ E 1 Ab
S Do
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Latitude. Displacement,
Date. F So‘ Pﬁ' Lomb, Remarks.
North |South Red Violet. | Both ways.
1931 L M ° ° A A A
April 7 8 47 18 W 1 05 To red at top, to violet at base
8 10 31 2 B N 2 At base
9 10 45 3 E 1 At top
9 15 N W Shght
9 2 |24 W b At top
10 9 b |43 B hght Do
8 55 |96 E 05 Do
9 40 6 B 05 Do
9 28 {2 W 1 15 To red at top, to violet at base
11 9 b5 | 495 E 1 At base
9 51 |47 X 6 At top ; extends over 5" from 45° to 50°,
9 46 |26 B 2
9 21 3 B Shight | At fop
9 17 4 B 1 No prominence.
9 14 21 B 1 At base,
9 14 22 E 2 At top
10 2 2 w 1
10 12 | 39h w 1 At top
15 9 17 | 59D E oh At base
9 15 | 455 E 2 At top
18 8 40 |70 B Shght
21 8 52 |18 w 05 At top
23 9 10 45 w 1 At base
9 9 |14 W 1 At top
2% 9 37 | 60B B 15
9 27 8 W 1
9 21 |20 W 1 At base.
9 19 |52b W 4 At top
25 9 25 |11 w 2 Do.
May 1 9 22 |50 B Slight .
2 9 17 2 B 05 No prominence,
9 0 4 w 15 At top
6 9 20 |10 B 1 1 To red at base, to violet at top
7 9 13 | 125 B Blight No prommence.
9 14 3 D) 15 At top
9 18 345 B 1 Do
8 9 14 11 W 2 At base.
15 8 50 26 w Slight Do.
17 9 36 |03 W Slight
19 8 51 | 7 W 0b At base
20 | 9 5 2 W | Slight At top.
9 20 |67 w 05 Do
9 20 |70 W | Shght Do.
26 9 14 43 w 1 At base.
27 9 35 31 B (197 No prominence,
9 14 8 W ] 1 To red at top, to violet at base.
29 9 56 b B 10 At top.
June 2 8 50 110 E 05 At base,
8 45 6 W 1 0.
9 9 16 17 W 1 At top.
11 9 32 10 B 05 At base.
9 8 | 7 w 1 At top.
I% g 0 35 V}g 05 it
2 {3 1 AL top,
f115 10 20 3 9 W 811%1 ¢ 1 To red at top, to violet ab hase.
16 8 58 9 W 15 At top
8 58 7 w 05 At base.
24 9 16 44 E 2 Do
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The total number of displacements was 188 ag against 79 1in the second half of the previous year and theiwr
dastribution was ag follows —

Latitude North South
1°—30° 03 48
31°—60° 33 21
61°—90° 15 8
Total 111 T7

East limb 83
West imb 105
Total 188

Roversals and dwplacements on the sun’s disc

Two hundied and twenty one bright reversals of Ha lne, 208 dark reversals of the D, line and 28
displacements of the Ha line were observed during the half-year Their digtiibution ig given below —

North South East West

148 3 104 117
Dark reversals of Dy 139 69 98 110

Displacements of Ha 22 () 12 16
Twenty digplacements were towards the red, 6 towards the violet and 2 both ways sumultaneougly

Bright reversals of Ha

Promwnences projected on the disc as absorption markings

Photographs of the sun’s disc in Ha hight were available from Kodaikanal and the co-operating obger
tories for a total of 180 days, which were counted as 178 effective days The mean daily areas of Ha ab

tion marlkngs (corrected for foregshorteming) in millionths of the sun’s visible hemusphere and their mesfi
daily numbers are given below —

Mean daily Mean daily
areas numbers
North 1,447 9 b
South 743 561
Total 2,190 15 26

— e ——

The above show a decrease of about 12 per cent 1n areas and 13 per cent 1 numbers, compared with ths

previous half year The decrease has been confined to the southern hemisphere namely 38 per cent and 33
per cent for areas and numbers respectively

For comparigon with bulleting issued prior to the co operation of other observatories, the means baged on
Kodaikanal photographs aré also given, 1065 days of observation hemmg reckoned as 101% effective days,

Mean daily Mean daily
areas numbery
North (Kodaidzanal photogiaphs only) 1430 964
South ( do ) 715 538

——

—

Total 2,145 1502
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The distribution of the mean daily areas in latitude is shown in the following diagram. In contrastto
the distribution of promunences at the himb there is a minimum of activity near 30°, particularly marked in
the southern hemisphere.

2007

re

Mean Areas of Ha Absorplion Markings
Janua*ry I-to June 30, 193/

~
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P’?Qlionths of The Sun’sVisible Hemishhe
S
1

The numbers are almost equally divided between the eastern and western hemispheres, but the areas
show a glight eagtern excess, the percentage east being 51°7.
The areas of Hea abgorption markings uncorrected for foreshortening are given below .—

Mean daily
areas
Nowth . . 804
Sonth 424

Total ... 1,228

The uncorrected areas amount 10 56 per cent of the corrected ones, as against 60 per cent for the previous
half-year. The curve of distribution in latitude is gimilar to that for the uncorrected areas as usual.
Thanks are due to the co-operating observatories for the photographs supplied by them.

KODAIKANAL, T. ROYDS,
ATih January 1932, Director, Kodaikanal and Madras Observatories.

s i e v
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