FKovaitkanal Observatory.

BULLETIN No. XCII.

SUMMARY OF PROMINENCE OBSERVATIONS FOR THE SECOND
HALF OF THE YEAR 1930.

In pursnance of the programme of work adopted since 1st January 1923 under the augpices of the
International Astronomical Union, all observatories taking spectrohsliograms 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 are imperfect or wanting, In response to our requirements for the second half of the
year 1930, the Mount Wilson Observatory supplied caleium (Kzs) prominence plates for 49 days and He dise
plates for 23 days, the Meudon Observatory supplied calcium (Ks) disc plates for 10 days and Ha disc plates
for 33 days and the Pitch Hill Observatory (Mr. Evershed’s) at Ewhurst, Surrey, England, supplied one Ha
prominence plate and two Ha disc plates.

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 itg quality, and the remaining photographs are ignored.

Calcium prominences at the limb.

The mean daily areas and numbers of prominences photographed during the half-year by mieans of the
K line of calcium are given below. The mesans are corrected for incomplete or imperfect observations, the
total of 181 days for which plates were available being reduced to 156 effective days,

Mean daily areas ~ Mean daily

(square minutes) numbers.
North o . 131 571
South .. 176 608
Total ... 307 1179

Compared with the first half of the year, areas show a decrease of 38 per cent, the decrease in the northern
hemisphere alone being as large as 55 per cent, whilst numbers show a shight increase, As opposed to the
previous half-year, activity now preponderates 1n the southern hemisphere.

For comparison with bulleting issued prior to the co-operation of other observatories, the means based on
Kodaikanal photographs alone are algo given, 146 days of observation being counted as 125% effective days.

Mean daily areas  Mean daily

{square mmnutes). numbers.
North (Kodaikanal photographs only) ... .. w136 626
South ( do. ) e e e 196 664
Total .. 332 1290
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The digtribution of promunences 1n latitude 18 represented 1n the following diagram 1 which the full
hine gives the mean daily areas and the broken line the mear 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
Apart from the general falling off of activity, the northern hemispheie shows a notable decrease in latitudes
15°—20° and 40°—60°, whilst the southern hemusphere shows a decrease between 20°—30° and an inerease of
activity 1n the belt 35°-60°
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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 the co operating observatories are given 1n Table I  The umt of aves l8
one square minute of arc The mean height 18 derived by adding together the greatest heights reached by
mdividual 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 echromosphere of imndividual prominences and dividing by the
total number of prominences

TABLE I —ABRTRACT FOR THE SECOND HALF OF 1930

Months N}?‘a‘b‘" X - Daily means Mean Mean
on of days | Areas |Numbe

(effo oy ¢) T8 Arens | Nambers height | extent

1930 " ¢

July 244 83 4 302 84 111 209 503
Augusb 268 609 263 24 109 806 480
September 273 720 284 26 104 29 6 481
Qctober 25% 830 264 32 102 848 b b1
Navember 2%} 687 243 27 95 858 622
Dgoember 27% I 101 484 37 174 26 8 37
Third quarter 7t 2163 | 849 | 28 110 800 489
Fourth quarter "7 | es18 | 991 33 | 126 | Bl0 | 480
Second half year 156 4781 1,840 ) _3 1 118 308 484
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Dnstiabution east and west of the sun’s aais.

Like the previous half-year, there 18 an excess of areas but a defect of numbers at the east limb, as will
be seen from the following table .—

1980 July to December. ‘ East. ! West Peg;esntage
Total number observed 393 943 48 64
Total areas 1n square minutes . 251 2 2269 52 54

Hydrogen prominences at the lunb.

During the half-yecar photograyhs of the prominences in hydrogen hight were taken 1n this observatory on
122 days which were counted as 113 effective days. The mean daly areas, n square minutes of are, of
hydrogen prominences are given helow —

Mean daily a1eas
(square minutes),

North (Kodaikanal photographs only) . . 0 48
South ( do. ) . 066
Total e 114

Compared with the previous half-year, He prominence areas show a decrease of about 49 per cent The
percentage of Ha areas to calecium areas hag algo decreased from 42 to 34. The curve of distribution of Ha
prominences in latitude is similar to that of calcium prominences. 'As in the case of calcium prominences,
the preponderance of activity is now in the southern hemisphere, the ratio of the southern areas to the
northern being 1°38 and 144 for Ha and K prominences, respectively.

Metallic promanences
Seven metallic prominences were observed during the half-year. Their details are given below :—

TABLE II.—LIST OF METALLIC PROMINENOES OBSHRVED AT KODAIRKANAL, JULY TO DECEMBER 1930.

Latitude
Date %‘ én%? Base. 77| Lomb | Heght. Times,
North.|South
1930. o M ° ° o "
July 8 8 b4 2 10 w 10 50186, be, bs, bz, by, 52762, 5316 8, Dy, D,
September 14 | 9 4 2 | u B 15 | 49241, 50186, by, bg, bz, by, 52762, 5316 8, Dy, Dy
21 9 27 1 85 w 10 49%615 5016, 5018°6, by, bs, b, by, 5363 0, 'D,, Dy, 6677,
November 13 9 11 4 5 W 20 by, bs, b, by, Dz, Dy (faintly metallic)
December 22 8 55 b W 15 4924'1, 5016, 5018 6, by, ba, ba, bl, 5234 8, 5276 2,
5318 8, 53630, D, Dy, 6677, 7
8 55 9 w 15 4924-1, 5016, 5018 6, by, bs, bz, b, 5234'8, 5276 2, 5316 8,
53630 Dz, Dy, 6677 7065
26 9 6 4 45 w 30 by, bs, bg, by, D2y Dy,
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The distribution of metallic prominences was as follows —

l 1 —10°| 11°-2(° | 21°-80° | 81°—40 | 41 —50° i [xtreme
North 5 [ 1] 1 1 13°8 5° and 45°
South - - I S POV NP PP A - -

One wag on the east liub and six on the west imb

~ -

— Dhsplacements of the hydrogen -lines

- -

Parfioulars of the displacements ohserved in the chromosphere and prominences are given in the followin8

table —
TABLE IIJ
Latitude Displacement
Date fso tri‘r Lamb Remarks
North |South Red Violet Both ways
1930 4 H M ° A, A A
July 7 8 b6 pA A 06 At top
8 8 b4 10 W 1 Do
13 § 40 1 W 1 25 To red at top , to violet st bage
14 8 48 | 10 W 08 At base
17 9 &0 8 ! w Shgsht
21 8 b8 16 H 1 At top
August 7 | 10 18 a7 | B 15 At to
ol ss|wm B | 1 Do’
13 | 10 37 425 % bl Do
18 9 11 13 05 Do
19 8 38 5 W 05 At base
ol | 9§ 25 | 625 w 15 At top
22 9 6 1 w 1
24 8 47 19 w Slght At base
26 B 4 | ™5 E o Do
B 46 | 69 E 05 At top
September 4 g 21 | 22 E 25 At2 gxgse; extends over 2 from 21°to
9 21 | 20 ] 1 At top
11 9 0 45| W 15 Do
8 58 1| W 05 0
12 8 49 27 W 1 No prominence
8 48 815 w 1 Do
18 8 b4 28 | W 06 1 To violet at base , to red at top
8 49 | 13 w 15 At top
19 9 8 15 W 05 Do
21 9 30 ) w 1 At base
9 21 85 w 2 Do
2 | 92 | 1 B 15 At top
9 1 B W 1 Do
1 9 80 | 458 w Shght At base
9 190 46 5 w Shght At top
October 2 9 50 30 | W 1 At base
31 10 46 3| W 15 At top
9 6 | 470 w 1o No promnence
8 9 2 4 w 1 At top .
9 2| 10 w 1 A.tl fop, axtends over 2° from D* 4
8 59 | 21 w 05 hr
30| 98 | 65 Wi o &, heomosghers
9 23 | 27 B 25 No prominenoce
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TABLE III—cont,

Latitude Displacement
Date E zg 1,111\" Lamb |-- Remarks
North {South Red Violet Both ways
1930 H. M. ° ° A, A - A
November 1 11 0 84 W 1 At top
9 9 35 54 w 15 Do
12 8 4b 59 E 1 A floating filament the whole
3 digplaced
8 36 65 D) 05 1 To red at base , to violet at top
8 34 69 E 1 At top
9 0 48 W 1 At hase
13 9 27 47 B 2 At top.
9 i 40 w 15 Ai tofl ; extends over 2° from 3%
0
14 9 0 13 w 1 At top.
17 10 12 61 W 15 Do
10 8 48 w 05 At base
297 9 2 115 w 05 Atl ggp , extends over 3" from 10° to
December 5 8 50 2 B 05 At top.
9 22 3 E 1 No prominence,
9 2 6 W Shght At top
18 10 26 9 I 1 Do.
10 45 84 w 05 . Do
14 8 b4 8 E 15 Do
8 48 13 W 05 Do
15 8 b4 18 Rk Slight At base
17 8 38 52 W Do Do
8 4b 88 w 05 At top
18 9 22 14 B 15 Atl ggp, extends over 2° from 13° to
8 52 7 W 4 Ai",7 ggp , extends over 2° from 76° to
19 8 58 865 B 1 At top
9 12 2 W 1 Do.
21 8 48 | B4 w 05 At base
22 8 47 70 o) 05 Do
8 5b ) W 15 25 To red at top , to violet at base
8 55 9 w 05 At base
26 9 6 45 w 25 At r1;op , extends over 4° from 43° to
4 a
9 64 w 1 At top
27 0 28 27 b0) 05
9 17 15 w 15 At top
28 9 10 47 B 03 Do
31 9 21 7 w 15 l Do.

The total number of displacem: nts was 79 ag against 197 m the first half of the year and their distribution
was as follows 1—

Latitude
1°—30°
31°—60°
61°—90°

East limb
West limb

Ve

XY

North South.
31 16
10 6
10 6
51 28

24
55
79



268

Reversals and diwsplacements on the sun’s disc

One hundred and thirty four bright reversals of the Ha line, 129 dark reversals of the D, line snd 85
displacements of the He line were observed during the half-year ~Their digtmbution 18 given balow .~
North  South  East West.
Bright revergals of Ha 80 54 78 56
" Dark reversals of Ds 78 51 75 54

Displacements of Ha 14 11 15 10
Eaghteen displacements were towards the red, 3 towards the violet and 4 both ways simultaneously

Promanences projected on the disc as absorption marhings

Photographs of the sun’s dige 1 Ha light were available from Kodaikanal and the co-operating obgerva-
tories for a total of 176 days, which were counted as 167 effective days The mean daily areas of Ha absorp-
tf1on marlangs (corrected for foreshortening) 1 millionths of the sun’s visible hemisphere and their mean

daaly numbers are given below *—

Mean dealy Mean daily
arens numbers
North 1,289 9 49
South 1,205 841
Total 2,494 17 90

The above show a decrease of 42 per cent 1 areas and 26 per cent 1n numbers, compared with the first
half of the year The preponderance of activity 1n the northern hemisphere 18 mamtained
For comparison with bulleting 18sued prior to the co operation of other observatories, the means hased on

E’.:::lkanal photographs slone are also given, 133 days of observation hemng reckoned as 120% effective

Mean daly Menn daily
aress numbars
North (Kodarkanal photographs only) 1,302 944
South { do ) 1,256 R85
Total 2,558 18 09

The distribution of the mean daily aress 1n latitude 13 shown m the following disgram Exoept fors
very low trough 1 the gouthern hemisphers near 30° the digtribution ig very sinmlar to that of calelum and
hydrogen prouunences at the imb The activity near 50° which m the first half of the year was confined
to the northern hemisphere has now disappeared there and reappeared i the southern hemisphers

§

misphere

¥

Mean Aveas of Ha Absovbtion Markings
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The areas are equally divided between the eastern and western hemispheres, but the numbers show a
glight western excess, with an eastern percentage of 49 3.

The areas of Ha absorption markings uncorrected for foreghortening are given below i—

Mean daily
areas
North 797
South .. . 700
Total ... 1,497

The uncorrected areas amount to 60 per cent of the corrected ones, a slight inerease over the previous
three half-years, The curve of distribution in latitude is similar to that for the uncorrected areas
Thanks are due to the co-operating obgervatories for the photographs supplied by them.

KODAIKANAL, T. ROYDS,

8th October 1931, Dureetor, Kodmkanal and Madras Observatories.

Price, 8 annas MADRAS - PRINTED BY THE SUPERINTENDENT, GOVERNMENT PRESs—193L
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