Kovatkanal Obsecrhatory.

BULLETIN No. CXVI.

SUMMARY OF PROMINENCE OBSERVATIONS FOR THE FIRST HALF
OF THE YEAR 1938.

This bulletin embodies the results of the observations of garominences made at the Kodaikanal Observatory
during the first half of the year 1938, supplemented by the data available from other foreign observatories for
the days on which Kodaikanal has imperfect or no photographs. We take this opportunity of thanking these
obsorvatories which, under the auspicos of the International Astronomical Union, co-operated with this Obser-
vatory by supplying copies of their photographs on requisition for our imperfect and misging days. The data
from the co-operating observatorios which have been thus incorporated in this summary are caleium (Kggs)
prominence plates for 16 days and Ho disc plates for 24 days from the Meudon Observatory, caleium (Kggq)
prominenco platos for 5 days and Ha diso plates for 6 days from the Mount Wilson Observatory, and Ha pro-
minence plates for 8 days and Ho diso plates for 2 days from Mr. Evershed’s Observatory at Ewhurst. 'The
available data are still not complete for all the days of the half-ycar under review, for caloium prominence photo-
graph for one day and He diso photographs for three days are not available from any of the co-operating ob-
servatories, while the photographs for a number of days are incomplete. As usual, the activity of a day of
incomplete or imperfect observation has boen assumed to be represented by the best photograph for the day,
after woighting it according to its quality, the remaining photographs being ignored.

Calcium Prominences at the 1imb.—The mean daily areas and numbers of prominences derived from all
available photographs in the X line of calejum, secured during the half-year are given below. The means are
correoted for incomplete or imperfeot observations as indicated above, the total of 180 days for which ‘plates
were available being reckoned as 168 effective days.

Moan daily Mean
areas (Square daily

minates) numbers.

North . v & e o v e e e e e 471 8-20
fouwth « «  «  « v e e e e e e 286 8:61
Total . 7-82 14.80

The above figures show that compared to the previous half-year there has been an increase of about 26
per cent in areas and & decrease of about 5 per cent in numbers. The increase in areas has oosurred in hoth
the hemispheres being very pronounced in the northern ; but the dearease in numbers is confined to the southern
hemisphere, there being & slight increase in the northern.

For comparison with bulletine issued prior to 1st January 1923, {.e., before the co-operation of other ob-
servatories came into foroe, the means based on Kodaikanal photographs only are also given, 160 days of ob-

servation being reckoned as 151 effective days. Moo dal “
ean dal ean
arens (squage

minutes). numbers.
North (Kodaikanal photographs only) . . . . . . . . 491 8:35
South ( Dor Do. ) . » . . . . . . 2-08 6-68
Total . 7-84 15-00

The distribution of prominences in latitude is represented wn the following diagram, in which the full line
gives the mean daily areas and the broken line the #ean daily numbers, for each zone of 5° of latitude. The

( 35 )
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ordinates represent tenths of a square minute of arc for the full line and numbers for the broken lmg Compared
with the previous half-year, thsghigh Iatitude peak in the northern hemisphere haa a.dva.uo%d 15° towards the
pole but that in the southern hemisphere has disappeared. The low latitude activity near 30 Bl:qws an inorease
in the northern hemisphere, but the gistributioﬂ is nearly uniform from the equator to latitude 50° in the southern

hemisphere.
7 Mean Aveas and Mean Numbers of
Calcium Prominences
o Januavyl to June 30, 1938.

Mean Areas_\_full line

Mean Numbers___broken
line.
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The monthly, quarterly and half-yearly areas and numbers and the mean height and the mean extent of
the prominences on photographs from all the co-operating observatories are given in table I. The unit of area
is one square minute of arc. The mean height is derived by adding together the greatest heights reached by
individual prominences and dividing by the total number of prominences observed and the mean extent is
derived by adding together the lengths of the bage on the chromosphere of individual prominences and dividing
by the total number of prominences.
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Tapra I.—ABSTRAOT FOR THE FIRST HALF OF 1038.

Daily means.
Number of
Months. days Areas, Numbers.
(effective).
Areas. Numbers. |Mean height. | Mean extent.
1638.

January . . . 30 234.8 428 7.82 14-10 41-45 8-78
February . . 26 202-5 331 11-28 12-78 50-77 10-30
March . 20 188-7 451 6-51 15-55 40-12 725
April . 28 178-6 452 8:38 168:14 43-70 6-89
Mey - . . . 203 218.8 471 741 1897 42-82 7-80
June . . . . 283 166-2 359 6.52 14.08 42-16 6-88
First quarter . 86 718-7 1208 8:42 14-18 43-51 862
Second quarter . 88 568-3 1282 6-79 15-45 42-79 7-00
Firet half-year 168 1279-0 2487 7-61 14.80 [ 43:13 7-79

Distribution East and West of the Sun’s Axis.
The areas show a slight decrease at the east limb and numbers a slight increase, as is seen from the following

table :—
January to June 1088. Haat. Woeet. Percentage Hnst.
Total number observed . . . . 1208 1228 50-08
Total areas in square minutes ’ . . . . 633-8 6457 49-81
Metallic Prominences.

Thirty-three metallio prominences were observed during this half-year and their details are given below :—

Tanprr II.—L1sT oF METALLIC PROMINENOXS.

JANUARY TO Jux® 1988,

Latitude.
Date. I!l‘xsma‘ ' Base. Limb. Hoeight. Lines.
North, Bouth.
H M ° ° ° .
1088.
January 1| 10 00 . 18-85 w 15 4 and 10.
(] 9 80 4 11 B 30 4 and 10.
11 9 84 4 20 B 20 4 and 10,
13 8 1b 2 24 B 15 1,28, 45,6,7, 8,9, 10, 11 and 12.
18 9 02 1 17-8 w 10 4 and 10.
21 9 28 ] 16 B 20 1,2,8,45,6, 89,10, 11 and 12.
25 9 40 —_— 27 H 10 4 and 10.
9 20 9 18-85 w 10 1,239,488, 8,9, 10, 11 and 12,
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Tanrs I1.—Lisr of MBTALLIOC PROMINENCRS. JANUARY T0 JUNE 1938—conid.

Latitude.
Date. Time Basa, Limb. | Height. Lines.
L8.T. North. | South,
— ° s ° .
Febru;;ss' 10 58 1 14-5 w 25 4and 10.
5| 8 50 2 18 w 15 4 and 10.
n| 10 5 3 o 5 X i'.a;%.l 56,80, 10, 11 snd 12.
1B 9 m 4 21 w 15 4and 10.
17 9 28 4 15 B 15 4 and 10.
9 20 3 98-8 W 20 1,2,83,4,5,6,8,9, 10, 11 and 12.
8| 9 o7 2 25 w 20 4and 10,
20 9 08 1 10-8 w 10 1,928, 4,5, 6, 8 9, 10, I1 and 12.
24| 9 00 4 7 w 20 1,238,409, 10, 11 and 12.
B 9 45 1 2645 w 15 1,28 4,9, 10, 11 and 12.
Maroh 2| 11 00 8 8.8 w 10 1,28, 4,5,6,8,0,10, 11 and 12.
9 07 8 19-5 B 15 4 and 10.
9| 10 00 15 208 B 30 4 and 10,
10 9 &7 2 26 E 10 4 and 10.
H| o 04 - 28 B 25 1,238, 4,8586,80,10, 11 and 13,
2| 9 10 2 9 w 20 1,238 46,9, 10, 11 and 12.
April 71 9 14 8 26 o) 30 1,28 4,886,809, 10, 11 and 13.
| 9 10 4 6 B 10 1,238,4586,89,10, 11and 12,
26! 9 08 8 2845 B 20 1,238 485,6,8 0,10, 11 and 12,
28| 10 08 2 28 B 15 4 and 10.
May 0] 9 88 18 12-8 B 20 4 and 10,
]| o 27 8 88-8 w 25 ¢ and 10.
17| o 95 —_ 20 w 18 4 and 10.
June 26| 9 27 J 7 118 B 18 1,284,509, 10and 11.
Nora.—The key to the wavelangths of the mstallio lines 18 given below —
No. Wavelongth. Hlement. No. Wavelength. Hlement.
; o) o : i zot
3 5018-8 Fe 9 53630 Fo+
e S e 5
8 5276.0 or 12 7065 He
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The distribution of metallic prominences was as follows :—

1°—10°. r 11°—20°, 21°—380°, 31°—40°, Mean Extreme
latitude. latitudes.

North < e e e e 1 8 4 .. 10°-2 | 7°and 20°-5
Bouth . . . . . . . 4 7 10 1 18°-9 6° and 356°-8

Seventeen were on the east limb and 16 on the west limb.

Displacements of the Hydrogen line.

Particulars of displacements observed in the chromosphere and prominences with the spectroscope are
given in the following table :—

Taprr IT.—DISPLACEMENTS OF THE HYDROGEN LINK. JANUARY TO JUNE 1938.

Date Hour. Latitudo. Limb, Displocamant. Remarks.
LB T | North. | South. Roed. | Violot. Both
wayn.
1938, T M ° ° A A A
January 1| o 382 8 B Blight At top.
9 25 60 B 0:5 In chremosphere.
9 45 | 87 w 05 At top ; from —85° to —30°.
3| 10 10 8 w 0-8 At top ; from —7° to —8°.
10 08 | 285 w 16 At top; from +22° to +26°
s o 85 Hquator B 1 Do.
6| o 18 | 705 ;| 0-5 Do.
9 43 55 B 0-5 | Ab baee,
9 50 7.8 ;) 1 At top.
0 80 12 B 1 At base ; from —11° to —18°.
9 &7 47 B 1 Do.
9 58 58 B 0-5 In chromosphero.
9 30 | 14 w 05 At top.
p 28 | 24 w 2:8 Do; from +28° to 426°.
7] o s0 78-5 E 0-5 At baso.
8] o 84 12 n 1-5 Do.
9 34 10-5 b 1 Do.
9 84 11-5 B 2 At top.
10 18 15 B 1 Do.
9 85 57 w 1 At base,
10 00 7 w 1 J Do
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TaBram IT1.—DISPLACEMENTS OF THR HYDROGEN LINE—JANUARY T0 JUNE 1938—conid.

Latitude Displacement.
Date Hour, Limb., Remarks,
LAT.
North. | South. Red. Violet. Both
ways.
H. M, 8 A A A
1988
January 11 9 &8 33-5 E 1 Ab top ; from +31° to - 36°.
9 53 20 B 1 At top ; from 4-28° to +4-80°.
9 858 26 B 2 Do.; from —23° to —27°.
9 28 49 W 1 Do.; from --48° to -+ 50°.
18 9 16 20 E 3 Do.
9 15 19 ¥ H 1 Do.
9 10 10 E 1 Do.
2 10 10 B 1 At bage.
17 9 28 4-5 w 0-8 At top.
9 20 195 w 1-6 Do,
18 9 00 33 w 1 From --32° to 4 84°.
20 9 o7 54-5 R 08 In chromosphere.
9 12 28-6 B 2.5 At top ; from --24° to 427°.
9 23 66 b ) 1-8 At base,
8 58 365 w 1 At top ; from +35° to 4-38°.
21 9 25 14 R 1 Do.; from —18° to —158°.
9 25 14-5 E 2 At base.
24 9 15 15-5 W 2 1 To red at top ; to violeb at base.
9 18 22 w 15 At top ; from 20° to 4 24°.
9 18 80 w 2-5 Do.; from +-29° to +31°,
9 26 80-8 w 0-5 In chromosphere.
At top.
9 25 655 w 05
At bage,
285 9 40 27 "
Do.
9 20 10-3 w 1
At ; fro; 14° to 4-28°,
9 20 18-85 w 1.8 top =+ +
Do.
28 9 88 14 b 1-5
Do.
9 10 12 w 1
Do.; from --18° to --19°.
10| 1 w 1 from < +
At base ; from +4-20° to 4 22°.
9 10 | 21 w 4 1 ' + +
In chromosphere,
28 9 27 58-5 n 05
At top.
9 22 12-8 w 05
At
29 8 50 48-5 w 1 bose,
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Tapre IIT.—DISPLACEMENTS OF THE HYDROGEN LINE—JANUARY TO Junm 1938—conid.

Date. Hour, Latituds. Limb. Displacoment. Remarka.
T8 T | North. | Sout. Red. | Violet. | Both
ways.
1035, H M ° ° A A A
February 1| 9 16 | 205 w 1 Ab top.
2| 11 10 | 205 B 1 Ab bage ; from +19° to <-32°.
11 15 46 B 05 At top.
10 58 | 20 w 05 At bage.
1m| 10 15 B 2 Do.; from —5° to —7°.
12| 9128 B 1-8 Do.
9 14 33 E 1 Over whole of prominenca.
o 13 43 E 1 At top ; from —30-5° to —44°-5.
13| 9 42 | 12 B 1 At bage.
D 43 9 B 03 Do.; from +8° to +10°
16| o 45 | 63 B 1 At top.
17| 9 20 26 w 1:5 At base.
18 9 o7 25 w 1 At base.
20| 0 0 | 10:5 w 05 At top.
9 02 15 w 18 Do.; from +14° o 16°.
23| 10 4 | 27.5 w 1 Do.
24| o o2 11 w 2.8 To red at base ; to violet at top.
01 Hqoator w 2 At top.
00 7 ‘l"[ w 1 At base.
5] 9 25 B 1
March 2| 11 00 w 1 At top.
4| 8 85 | 20 w 0-8 Ab baze.
6| s &7 14 w 1-5 Do.
7| 9 o7 | 208 B 1 Ab top ; from J-19° to 4-23°
s 45 37:8 w 1 At bags.
8 &8 30-5 w 0-5 At top ; from —2d°.5 to —31°-85.
8 148 w 1 Do.
8 40 | 20-5 B 2 Do.; from +24° to --27°
9| 10 00 | 30 B 1 Do.
9 52 Hqu|ator E Do,; from+1° to —1°,
10| 9 87 26 B 05 Do.; from —35° to —27°.
1| 8 85 24 w 1 Do.; from —328° to —26°.
8 85 19.5 w 1-5 At bage,
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TaBLE ITI.—DISPLACEMENTS OF THE HYDROGEN LaNB—JANUARY TO JUNE 1938—conid,

Date. Hour Latitude. Limb. Displacoment. Remarks.
I8 North. | South. Red. | Violet. | Both
WayH.
1038. H M. ° ° A A A
8 45 | 68 w 05 At base,
April 7] 0 15 | 42 E 1-5 At base.
9 9 &7 26 E 1 At top.
10/ o 10 (| 22 E 1 Do.
12| 8 40 | 48 E 05 At base.
15 8 b6 6 E 1 At top; from —4° to —8°,
8 b6 3 E 1 At top.
8 B5 15 E 05 Do.
9 28 37 w 1 Do.
9 20 15-5 w 2 At base.
17 9 38 248 w 1 At middle of prominence.
18] o 25 | 18 w 15 At top ; from 17° to +16°.
25| o o6 | 25-5 E 2 Do.; fram +24° to 4-27°.
9 08 | 188 B 1.5 Do.; from +17° to +20.°
9 22 28-8 B 3 Do.; from —82° to —25°.
D 22 27 B 45 Do.
8 &6 28 w 1 Do.; fram —27° to —29°.
8 45 | 785 w 05 In chromosphere,
2| 8 57 | 28 E 1 At base ; from 4 18° to 4 28°
? 08 285 B 1 Do.; from —27° t6 —80°.
28( 10 00 | 17 B 1 At base.
10 08 28 B 1 | At base; from ——22° to —24°.
8 53 | 185 w 05 At base.
Moy 2| o9 35 | 27 B 1 At top ; from +26° to +28°
8| o 00 | 28 w 1 At base.
5| o 45 | 338 B 05 At top ; from 482° to - 85°.
6| o9 42 85 B 05 At base,
9 25 | 448 w 1 At top.
7| o 20 26 B 1 At middle of praminghce.
9 08 6 w 1 In chromoephere,
9 18 | 858 B 0-5 In chromosphere,
8| o 35 21 B 1-5 At base.
9 25 27 w 1 At top.
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TaBra IIT.—DISPLACEMENTS OF THE HYDROGRN Ling—JANUARY TO JUN® 1938—contd.

Date. O i Limb. Displacement. Romarks,
LET | Nort. | Bouth, Red. | Violet. | Both
wBys.
wy ™ | TR " |as| ® 4 A A | At top; from —a0° to —48°.
10 o 85 18 " 08 1 To violet at top.
9 35 17-5 B 1 At middle of prominence.
9 35 19 E 1 At top.
9 23 19 w 1 Do.
11 9 32 9 b)) 1-5 Do.
9 83 7.5 b 1 Do.; from —6° to —0°.
9 25 23 w 1 Do.; from —22° o —24°.
9 20 | 21 w 0-5 At top.
17 9 32 34 E 0-5 1-6 At middle of prominence.
9 37 28 E 15 At top.
8 37 87 B 2 From —36° to —38°.
18| 9 25 | 91-5 w 1 At top ; from +-19° to +24°.
19| 8 48 | 38 w 1 At top.
30 9 10 15 w 1 At base ; from —14° to —18°.
9 05 | 05 w 4 Do.; from —2° to 4-3°.
9 15 05 w 2 1-5 From —2° to - 3°,
9 15 4-3 w 6 Ab top.
8 52 13-5 w 2 Do.; from 411° to 4-16°,
81 9 15 4.5 w 1 2 To violet at middle of nee
and to red at top; from 4-2°
June 5| 9 18 715 E 1 At babe 5 from +6° to +0°
9 18 21 B 15 At top ; from —20° 10 —22°,
w| 00 |m w 2 At top.
26 9 01 10 w 0-5 Do.; from +9° to 411°,
271 10 00 35 w At top.
e Esfoﬂh::inlmbu of displacements was 187 as againat 126 in the previous half-year and their distribution
r—% . e S
. e e e e e e 14 18
81—00° . . . . . . . . . . 9 3
Total . 09 88
Boshnh . Coe . Coe .. .. T e
Total . Ts-'l'-

Of these 100 were towards the red, 75 towards the violét and 12 both ways simultaneously,
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Reversals and Displacements on the Sun's Disc.

Four hundred and ninety-two bright reversals of the Ha. line, 492 dark reversals of the D line and 51 dis-
*gtlioements of the Ho line were observed with the spectroscope during the half-year. Their distribution is given
ow :—

North. South. East., West.
Bright reversals of Hee . . . . . . . . 218 274 248 244
Dark reversals of D, . . . . . . . . 218 274 248 244
Diaplacements of Hee . . 30 21 18 83

Thirty-eight displacements were towards the red, 5 towards the violet and 8 both ways simultaneously.
The Hale spectrohelioscope was in use daily (except on Sundays and holideys) for observation in the Ha

line of changing phenomena and displacements on the sun’s limb and dise. The observations were made normally
at the hours allotted by the International Astronomical Union to this Observatory for the purpose, namely,
2b__30mto 3k —00™, 4h—00 to 4h —30m, 5b—30m to 6 —00m G. M. T. s. 6, 82 —00m o 8h —30m, 9b 30w
to 108 —Q0m, 112 —00 +t0112—30 I. S.T., but observations were also made outside of routine hours,
whenever there were ocoasions for following the progress of interesting phenomena.,

The observations made * during the first-half of the year 1938 are summarised below :—

Fast limb. Weat limb. Total
Dieplacements in. prominences . . . . . . 48 53 101
North. BSouth. ¥Hast. West. Total.
Displacements in Ha dark markings . . . . . 12 5 ] 8 17
Displacements in Hx bright flocoui . . o« . . 4 2 2 4, 6
Displacements towards.
Red. Violet. Total.
Prominences. . . . . . . . . B . - 50 81 101
Ho dark markings . . . . . « . . . . ] 8 17

Hy brightfloccui .« .« .« o+ + « + « « . 4 2 8

Prominences Projected on the Disc as Absorpiion Markings.

Photographs of the sun’s disc in Het light were available from Kodaikanal and the co-operating observa-

tories for 178 days which were reckoned as 174} effective days. The mean daily areas of He absorption mark-

ings (oorrecbed for foreshortening) in millionths of the sun’s visible hemisphere and their mean daily numbers
are given below :(—

Meaan Mean

daily daily
areas. numbers.
North . . . . . . . . . . . . . . 8278 25-98
South . . . . . . . . . . . . . . . 4428 268-84
Total . 9699 82-32

From the above figures it will be sean that there has been an increase of 15 per cent in areaa and & decrease
of 3 per cent in numbers when compared with those of the previous half-year.

For comparison with bulletins issued prior to the co-operation of other observatories, the means based om
Kodaikanal photographs alone are also given, 162 days of observation being coufited as 147 effective days.

Mean Mean

daily daily

areas, numbers,

orth (Kodaikansal photographs only) . . . . . . . . . 3443 25-89
E‘.,.,m& d%hm)) 4418  25-86
Total . 9866 81-76

f bright chromospherio eruptions from. this observatory are published in the Bulletin for Charscter Figures
sd‘:mzmwhuﬁﬁhthmﬁmothwobnmhﬁu o of



The distribution of mean daily aress in latitude is
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shown in the following diagram.
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Markings
Ja.nua.'r‘yl lo June 30, 1938
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Compared with the previous half-year the low latitude zone of maximum activity has receded 5° towards
the equator both in the northern and southern hemispheres. Thé high latitude peak in the northern hemi.
sphere which has now become less prominent has also retreated 10° towards the equator end as in the previous
half-year there is no activity at all beyond 60° in the southern hemisphere.

The areas show an eastern defeot, the percentage east being 49-87 and the numbers an eastern preponder-
ance, the percentage east: being 51-02.

The mean daily areas of Ha absorption markings uncorrected for foreshortening are given below :—

Mean daily
areas.
North . . . . . . . . . . . . . . . . 2802
South . . . . . . . . . . . . . . . . . 2688
Total . 5580

The uncorrecled areas amount to 57 per cent of the corrected ones. The ourve of distribution in latitude
a8 usual resembles that of the correoted areas.

KoDAIRKANAL OBSERVATORY, A. L. NARAYAN,
The 23rd May 1939. Direcior, Kodaikanal Observaiory.

GIPD—S1 55 Dir, KK Obs.~16.8-39—385.
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