Rovaikanat Observatory

BULLETIN No. CXXIV.

SUMMARY ON PROMINENCE OBSERVATIONS FOR THE YEAR 1945.
PART 1.
Summary o PRoMINENOE OBSERVATIONS ¥OR THR Fmmsr HAry or TEHE YsAR 1945.

As in the previous bulletins, the summary given in this'bulletinis based on the date computed from
Kodaikanal observations supplendented by theso derived from fhe photographs obtained from the co-operating
observatories of Mount Wilson and Meudon for the days on which incomplete or no photographs could be
obtained at Kodaikanal.

Oalosum Promineness on the limb.—K- Prominence photographs were taken at Kodaikanal 163 days and
photographs for 19.days were obtained from Mount Wilson making the date availabla for 176 days whioch were
counted ag 137 effective days after giving weightage to photographs acocording to their quality. The mean
daily areas (in square minutes of arc) and the mean daily numbers computed from these photographs are given
below. The data from Kodaikanal racords only are also given for comparigon, with bulleting issued before
1923 4.e. before the co-operation of othare obssrvatories came into force,

Oombined data Xodaikanal data only

Mean  Mean Mean Mean
dally dally dailly  daily

aroas nummbers areas numbers

North . . . . . « « « « « 4 4+ 4+ 186 4086 136 4-68
Bouth . . . .+ o+« « .+« & 188 445 125 4-30

Total 2°70 9-01 2:61 9-07

Compared with the fignres for the lagt half year, the areas show & decreage of 4 per oent and the numbers
an inorease of 23 per cent. '

The distribution of the areas and numbers in latitude is illustrated in the following diagram where the
thiok line reprosents the areas and the broken line the numbers. The ordinate rapresints tenths of square
minutes of aro for the full lin> and numbers for the broken line. The curve ghows well-marked paaks of acti-
vity, in the zones 45° to 50 rorth and 50° to 55° south indicating & shift of the aotivity towards the poles by 5°
a8 oompared with the curves for the previous half year.
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) The monthly, quarterly and helf-yearly means of areas, numbers, hights and bases of prominences are
given in table I.

Tazim'I.
Number Daily means.
of days Areas Meen. Mean.
Months (effective). | (sq. mts.) | Numbera. Areas, | Numbers. | height, extent
(eq. mts.)
» ] N
January e e e 23} 7016 178 302 758 6167 786
February . . . . . . 190 4706 160 2-48 8-43 50 -2 562
March . . . . « . 243 64 -35 249 2-60 10-06 47 34 821
April e e e e 223 5045 101 267 8-58 4416 725
May . . . . . . 233 65 -156 227 2-85 9-56 8976 5. 30
June e e e e 24 | 7315 283 305 971 4856 7-08
lst Qr. . . ' . . . 87 181 -58 84 271 8-72 83 .21 -0
2nd Qr. . . . . . . 70 188-36 051 2-69 9 -30 44-16 6 -53
First Half year . . . . . 137 8690 -9 1285 270 9-01 48 -69 666
Both areas and numbers shown an eastern defect as is seen from the following table :—
. Haat. Weat.  Percentage E;s:.
Total aress (8q. minutes) . v . . . . . . 188 6 188.5 4b-85
Total numbers . . . . . . . . . 683 662 47-22

Among the prominences photographed, special mention may be made of the following : () a long filament
type prominence of height 4’ and of base only 1° photographed on the east limb of the sun on February 18,
1945, (4%) a large prominence of base extending from 2°N to 54°8 on the east limb of the sun showing & height
of 2} and ocovering an ares of 8 8q. minutes photographed on January 6, 1945; and (#%4) a prominence of large
extent with base extending from 42°N to 15°8 having an area of 4 sq. minutes photographed on April 19,1945.

Observations with the Prominence Speciroscope ;—Deteils of metallio prominences observed during this
half year are given jn table IL.

Tasrm II.
Latitude.
VT 18T, | B Limb, | Height Linea
Date 1045, LT, ase, . . .
; (G.MLT. North, | Sonth.
+&h.
80m.)
H M ° e °
April—
. ox 30 1 285 w 18 | Dy, D, only.
T ) 4 18 ) 18 %,,b.,b,. (andD g
W, . . . oo 3 27 B 20 | Di D, only.
I i I . 8 28 8 w 20 | D,, D, only.
The distribntion. of metallic prominences was as follows :—
1°~10°  11°—20° 21°—30° 81°—40° Mean Eixtreme
' latitude. latitudea.
North - « . . . . e e .s . .e ‘e
South G e e " 1 ] . 248 18° and 28-5°
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Partiouiars of displacements observed in the chromosphere and the prominencgs with the spectrossope aré
given in the following table :—

Tasrw IIL
Laitude. _ Displacementa in A°
Date 1945. Hime. | Limb. Remarks
Red. | Violet.
H M . o
Tangery — 1 00 10 E 05 | At top.
¢ 10 30 20 w 0-5 | At base.
v 10 00 405 B 0-5
2 10 00 4 w 0'5 At middle.
a1 . 10 00 05| & Slight
February—
9 10 00 26 E 0-25 At top.
09 50 41 W 05 At bop.
20 . 09 58 4 w 05 At middle.
March—
. 10 05 19 E 05 At base.
10 00 " w 026 At top.
p 0 45 24 B 05
5. 00 40 34 E 05 At base.
6 . . . 09 30 84 E 05 1n chromosphere.
. . . 09 80 I \ 4 08 At top.
18 . . 09 40 125 w 05 | At base.
april—
9 00 15 87 w 1~25{ 1-25 | At top.
12 09 15 56 w 20 A top.
1) . 10 00 53 B 05 At base,
24 09 80 32 B 8.5 85 | At middle.
. 10 04 32 B 2.0 2.0 | At middle.
May
1 . 10 00 48 w 08
8 . 10 10 31 w 3
“ .. 09 08 . 27 E 05 | At base.
W . 09 45 85| w 1:0 | At base.
o 09 16 ) ws| w 25 | Ab middle.
5 .o 08 10 85| B 0-5 At top.
1. . 09 21 27 w 05 05 | Ab base.
24 . . . 09 40 14 w 0-5 At top.
‘25 . . 10 05 25 B 08 | As top,
2% . . . 10 45 22 w 0:25] At bage,
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The number of displacements observed was 30 a8 against 12 in the previous half year. The distribution
in latitude of these displacements was as follows :—

Latitude, North,  Soutb.
0°—30° . . . . . s e 13
81°—80° .. e [ 6
61°—00° \ .o . .
East limb. . . 14
West Limb . Ce e 16

Of these, 17 were towards red, 9 towards violet and 4 both weys simultaneously.

Bright reversals of the Ha line and dark reversals of D8 were observed on the sun’s disc on 3 end 8 ocoa-
sions respectively. The distribution of these was as follows :—

North, South. Easb, Wesh. Total
Bright reversals of Hy, . . « . e 3 2 1 ]
Dark reversals of D, . . . . 2 4 3 1 8

Observatsons wiih the Spectrohelioscope :—Observation of prominences, dark markings and bright flocculi
were continued with the Hale Spectrohelioscope as in previous years. The displacements observed with
the instrument in. the prominences and in the Ha dark and bright markings are summarised below :—

North.  South, Basb, ‘West. Total.

Prominences . . . . . . . . . 34 as 32 37 60
Deark markings . . . . . . . . .ot 1 20 16 (] 21
Bright floconli . . . . . . . . . . 4 8 1 4
Displacement Towards
Red.,  Viclet, Both ways. Total.
Prominences . . . . . . 40 20 v 69
Dack makings .- C e e e e 1 10 .. 31

Bﬁsh'b ﬂoo'uli . v - . - - . » . . 3 2 .s 4



The chromospherio eruptions observed during the
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half year are detailed in table IV :—

TasLe IV.
. Mean
Time (L.8.T.) Mean |longitude | Intensity & .
te 1946. Begin- latitude. from emarks,
Date 19 n;?: Maximum | End. . M.
H., M. H. M H. M. e °
March .
18 08 30 10 20 1 From apectrohelio-
soope.
18 07 B2 + 25| 40 H 1 From epestrohelio-
gram.
28 08 03 — 82 BE 1 Do. (st points),
28 08 08 — 20| B8R 1 do.
30 07 60 -— 82 17w 1 do.
ot - 01 55 —320| 48W 1 do.
25 07 56 08 05 08 40 — 18| 8N 1 From spectrohelios.
cope and Spectro.
heliogram. °
May . . . .
2 07 57 —22 ] 400 1 From speotrohelio-
gram.
16 00 06 — 20| 3TW 1 do.

Prominences projected on the 1isc as Ha dark markings :—He flocculus  plates were taken ab Kodaikanal
on 158 days and photographs were received for 22 days from Mount Wilson and for 2 days from Meudan, obser-

vatories. On the whole,

data were available for 175 days which were reckoned as 144} effective days. Tho

mean daily areas in millionths of the visible hemisphere (uncorrected for foreshortening) and the mean daily
numbers as derived from this date are given below :—

CUomwbined dota, Kodalkensl date only.*

Mean Mean Mean Mean
daily daily daly daily
areas. eI, numbers,
North . N . . . . . 680 8-86 470 5-29
B(I'Iﬂl." . . . . . . - - . . . 060 10'29 861 9'99
Tobal 1539 16-15 1331 18-28
Oompared with the figures for the ious half the areas and numb
G pe for previous year umbers show an inoresse of 3 per cent.

The following diagram illustrates the distribution in latitude of the areas of the markings. In th
hemisphere the areas show & steep peek of activity at 45° to 50° , while in the southern hemisplﬁara 631;%?113: 1;1;‘

activity at 20°—25°, 30°—35° and 50°—55° are seen. Compared with the curves for ¢
the major peaks at 45°—50°N and 50°—85°8 indicate & polesmrd drift of n.oizi'criiieys 1?; 51‘}

e previous half year,
a8 in the oase of the

prominences while the peaks at 20° to 25°8 and 30° to 85°8 are new ones.

As in the case of the prominences, the Hx markings

4733 and, 724 for aroes ud nommbers reapetively. o - o castern dafoat, the percentege east being

e mgn.nvahe!.baaed_on +*Kodaikanal date only”® are found to be & bly 1 Y
“Qombined daba’. This is perhaps due to the comparstively poar quum ulﬁ; l:)z::rghmolwgnmm ‘::hxthodl&nnd’ ﬂmd‘::'?::

this perlod"-
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PART II

SumMary or PROMINENOR OBSERVATIONS FOR THE SmooND HALF oF 1945

[ ]

Oalcium Prominences at the limb,—During the second half of this year, K-Prominence plates were taken
at Kodaikanal on 110 days and Mount Wilson Observatory supplied plates for 656 days. On the whole, the’
photiographs were available for 179 days which were counted as 1553 effective days. The mean daily areas
aud number derived as usual from the above photographs are given below :—

Combined data Kodsikanal daba only

Mean Mean Mean :M'.e_an

daily daily daily daily

areas. numbers. areas. nnmbers

North . . . . . . . . . . . . 178 4'98 2:00 5°40
South . . . . . . . . . . . . 208 828 2-21 8-37
Total . 383 10-21 421 1077

Oompared with the previous half year, the areas show a steep rise of 42 per cent and the numbers 13 per
cent indicating the oceurrence of a large rumber of big prominences during this half year.

The distribution in latitude of the areas and numbers is shown in the following diagram. In the northern
hemisphere, the peak of aotivity has shifted 5° more towards the pole when compared with the curve for the
firgt half of the year while in the southern hemisphere the activity is distributed over a large zone from 80° to
60° with maximum at 40° to 50°. The numbers show nearly uniform activity over the range 0°~55° in both
the hemispheres, except for one pronounced peak at 50° to 56° North.
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The monthly, quarterly and half yearly means of aress, numbers, heights and extents of prominences are
given in the following table :—

TasLe L
Daily means
K Number bors Menn Mean
Months (a&feft'ﬂ) (sﬁfez:lh.) Huzm Arean Numbers | height, extent.
(sq. mta.)

. o
July . . . . . . . 27 84.25 204 3.12 10.88 40.32 4.78
August . . . . . . 263 113.2 277 4.27 10.46 44.22 6.16
September . . . . . . 26 106.0 297 4.08 11.42 42.36 5.40
October . . . . . . 26} 107.18 230 4.08 8.76 52.99 8.10
November . . . . . 26% 84.1 266 3.27 9.90 46.52 6.13
December . . . . . . 243 101.45 238 4.18 9.69 40.68 5.086
3rd Qr. . . . . . . 79¢4 303.48 868 3.82 10.91 42,27 4.48
4th Qr. . . . . . . 763 208.7 722 3.85 9.47 46.75 6.59
Scond half year . . . . 1553 596.15 1500 3.83 10.21 44.34 5.95

The distribution of Prominences East—Weet of the sun’s axis was as follows :—

East. Wesb, Percentsgo
oash,

Total areas (sq. minutes) » . . . . . . . . . . 207.3 328.7 44.80
Total yramhbers - . . . . . . . . . . . . k.1 803 49.50

Both areas and numbers show an eastern defect.

Obaervations with the ; Spesiroscope.—Details of metallic prominences observed during this half
year are given in table II.

Tanre JI.
Latitude.
Date Time Base. Limb., Height. ines.
L8.T. North. Bouth. .
[ [ ) [ ] »
October 5
30 ... 08 48 4 3 w 30 by b .bBb.. and
November v
21 . . . 08 00 4 27 B 30 Do.
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The distribution of these metallic prominences was as follows :—

Bxtreme
1°—~10* 11°—20° 21°—30° 81° ° Mean latitudea.
latitnde.
North . . - - . . . . . e e 1 1 83° 27° and 39°

Sﬂu‘lih . » . . - L] » L]

—

—

Partionlars of the Doppler displacements observed with the spectroscope in the chromosphere and prom’
nences are given in the following table :—

Tasra IIL
Latitude. Displacementa in A®
Dato 1945 ?ﬁ.‘ Limb Remarks
North South Red Violet
mz H M. . °
08 50 47 B 05 0.5 | At top.
10 08 338 W 05 At top.
1L 10 15 838 )] 0-25 | At top.
10 18 468 o) 05 .05 | Attop.
10 00 425 w 0-25 | At middle.
18 09 00 358 E 0-5 | At middle.
09 08 400 E 0-25 At middle.
25 09 18 413 n 1.0 1.0 | At mildle.
09 20 €50 E 06 | At middle
20 11 07 1 w 0-36 | At migdle.
11 08 18-85 w 08
11 18 815 E Slight
A'ﬁm 09 40 2940 ;) Blight
15 10 03 8845 w 02 At middle,
28 08 40 478 w 0-8 | At middle.
08 42 565 w 08
Bopgon'bot 08 50 310 B 85 10 | Attop.
23 o0 30 51 B 0-3 | At top.
25 00 48 86 i Mlight
?7 % 38. “ 985 3 Slight 05 |t E‘i,‘?:
10 05 845 B 0 At base.




184

Time Latitude Displacements in A°
Due 1845 I8T | ~Norn | Soutn M e Violet Remarks
H M ° .
Oegb" 09 20 215 w 1.0 0.5 | At top.
1 09 20 375 E 0-5 | Atbase.
00 30 535 E 0-5 025 At middle.
11 09 30 205 w Slight
18 09 45 295 E 05 0-5 | Tored abtop & to
' violet at bottom.
21 08 30 30-0 w 05
23 00 30 280 E Slight
24 08 45 480 E 0.5 | At middle.
20 08 15 17-0 w 15 2.6 | Atmiddle,
80 08 45 800 w 1:0 |'At middle.
N%mber 10 15 44 w Slight
10 18 24 w Slight
17 08 01 20 E 1:0 | At middle.
08 49 51 w 0-3 At top.
22 1 30 25 E 05 At top.
11 10 12 w 10 | 10
11 12 105 w ‘Slight
28 08 15 21 w 50 | 03 |Ashese 2-3
24 08 15 245 w 05 A top.
21 08 40 54 w 05 At baso.
30 08 30 23 w 05 § At top.
December
8 e 30 245 i3] Slight 0-5 Te R ab top and to V
ab bottom,
18 08 28 88 B 0:5 | At top,
08 87 30 B 0-5 0-5 | At base.
08 20 20-5 w 0-5
14 0p 05 20-6 B 0-6 As top
08 55 40 0 w 15 1:0 | At middle,
08 30 42-5 A4 Slight, |
18 08 45 83 B Slight | Ab top.
08 50 28 w Slight
17 a 07 14 B Slight Slight At top.
09 03 41 w Slight
18 09 40 80 E 05
22 08 49 265 E 0-6 | Abtop.
e 08 10 22-5 w 0-8
20 08 00 505 W 1.0
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The distribution in latitude of these displacements was a8 follows.:—

Latitude. North South
0°—30° , . . . . . . . . . . . . 13 18
81°—60° . . . . . . . . . . . . . 8 21
61°—90° . . . . . . . . . . . 1

Eagb limb . . . . . . . . . . 32
‘Wesb limb . . . . . . . . . . . . 29

Of these, 28 were towards red, 22 towards violet and 11 both ways simultaneounsly.

Bright reversals of the Hg line and dark reversals of D, line were observed in the neighbourhood of active

gpot groups on 7 oceagions. Displacement of the C line on the disec was observed on one occasion. The distri-:
bution of these is given below :—

North South Hast West Total
Bright reversals of Hgy,
Dark reversals of D3
Displacement of Hey

.
-
L ]
[ ]
-t
[
L]
L
b a3 =T -

The displacement observed was towards both ways simultanecusly.

Observations with Spectrohelioscope.~—Doppler displacements observed with the apsctrohelioscope during
the gsecond half of 19458 are summarised below :—

North  Soumth East West
Displacements in prominences .

. .. . . . ° . . 18 58 48 28

Digplacemaents in dark mazkings. . - . » . . . . (] 4 2

Displagexenta insbright floeeuli e e e e e e " 8 0
Displacaments Towards

Red  Violeb Bothways Total
Displacements in prominences
Displacementa in, dark markings .
Displacements in bright flocouli

. . . . . . , . & 88 1 76
. . . . . . . . 3 3 . 6
. . ’ . 8 8 . 6
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The ohromospheric eruptions observed during this half year are detailed below :—

TaBra IV
Time (L8.T.) Mbsan
—-— Mean, longitude | Intensity
Date Beginring | Maximum [ End Iatitude. | from O.M. . Remarks
H M. H. M. H. M, ° °
July .
13 07 53 —17 50 W 1 From sepectroholio-
gram.
13 07 53 +-22 32E 1 Do.
g 16 08 03 —29 18 B 1 Do.
ber
ep;.gm . 08 038 +24 50 B 1 Do.
Qctober .
1 . 07 &7 —32 54 B 1 Do.
3 08 00 —384 25 B 1 Do.
B 08 15 —30 12 W 2 Do.
11 07 &8 —43 24'W 2 Do.
Decamber
2 - . - 08 25 —15°8 18 B 1 Do.
2g 09 25 09 45 480 10W 1 From spectrohelio-
ﬁ:;m and spcotro-
oscope.
27 08 28 —l14 48 T 1 Do.

g

Prominences projected on the disc as Ho dark markings.—During the half year, He flocoulus photographs
were taken at Kodaikanal on 111 days and photographs for 127 days were received from Mount Wilson, mak-
ing the data availeble for 182 days which wore counted as 161} effective days. Tho mean daily areas of Ha
markings in, millionths of the sun’s visihle hemisphere and the mean daily numbers computed from the photo

graphs are given below :—

COombined data  Kodaikanal data only

areas numbers aread numb:is

North . ° ., e e . . . . . . . . . 1266 9-80 1268 9-41
South . . . . . . . . 1562 12-93 1647 12:68
Total . . . . 2828 22-92 2018 22-09

Compared with the figures for the previous half year, both areas and numbers show a very large increase of 84

per cent and 42 per cent respectively.

The distribution in latitude of the Ha aress is illustrated in the following diagram. The -¢trves show
marked peaks of aotivity of 80° to 35° and 50° to 65° in the northern hemisphere while in the southermn kemi.
sphere the activity is distributed over a wide range from 20° to 456° with & minor.peak at 85° %o 60°,
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Unlike in the case of prominences both areas and numbers of Ho markings show an eastern preponderance
the percentage east being 53 for both areas and numbers.

Thankse are due to the co-operating observatories for the photographs supplied.
A, K. DAS

Kodaikanal Observatory, Director, Kodaikanal Observatory.
August, 1949,

GIPD—DME—86SPOK—1-3-52—380
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