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Tovaikanal Bvgervatory

BULLETIN No. CXXIX

SUMMARY OF PROMINENCE OBSERVATIONS FOR THE YEAR 1948

Part I
Summary of Prominence Observaitons for the first half of 1948,

This summary is based on the obfervations made at Kodaikanal supplemented by the data from the phitcgrapha
obtained from the co-operating observatories of Mt. Wilson and Meudon. During this half year K.Prominenoce photo-
graphs were taken at this observatory on 148 days and photographs for 32 days were supplied by Mt. Wilson. Ca
the whole date were available for 180 days which were counted as 167 effective days after giving due weightage ta
photographs. The mean daily areas (in sq. minutes of arc) and the nean daily numbers of prominemces computad
from the above photographs are given below. The figures based on Kodaikanal photographs only are also given for
comparison with bulletins prior to 1923 s.e before the co-operation of other observatories came into force.

Oumbined dabe Kodaikanal data only
" Mean daily Mean daily  Mean daly  Mean daity
arexs numbers areas numbers
North . . . . . . . . . . 2:10 6-56 2:07 6+48
South . . . . . . . . . . 1-08 5-80 1-78 580
Total . . . 4:03 12:38 3-82 1%

Compared, with the corresponding figures of the previous half year, the areas show a decrease of abost 84 per
oent. while numbers remain practically the same.

The latitudinal distribution of the areas and numbers for each zons of 5° of latitude is shown in the following
diagram in which the full lines indicate areas and broken lines the numbers, The ordinates represent ienths of 8q,

minutes of arc for the full lines and numbera for the broken lines,
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Part T— Diagram 1.
Mean areas and mean numbers of calcium

T prominences.
January 1 to June 30, 1948,
Mean areas . full line.
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Prominent peaks of activity at zones 20°—25", 46“—b50° and 70°—76° are seen in both the hemispheres. A
marked minimum of activity is also seen at 60°—8b" in poth the hemispheres. The numbers also show peaks of
activity at S0%—75° in both the hemispheres.

The monthly, quarterly and half-yearly areas and numbers and the mean height and the mean extent of the pro-
minences are given in table I.
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Tagre I
Numler Arens Numbers Daily Meana Mean Maan
Months of days Bq, mts, height extent
(effective) Areas Numbers
1048 . °
January 29 128-85 371 444 12-79 41-54 ¢-21
February . . 24 104-75 209 436 1240 42.78 5-06)
March . 204 10668 841 3-82 p1-66 | 4337 4-80
April 20} 88-10 333 3:25 12-56 12.91 44
May . . . 281 102-506 3268 3-63 1154 4307 5-78
June . 203 148+ 40 392 4-89 13-18 4602 4-25
It quarter 82 “340-23 1011 112 12-35 1252 18
:.!l-\-(-l-:l‘u;‘b_a‘r—- o 843 33410 | 1051 3.81 1244 | 431 475
it Half-y car 107 87435 2062 404 12.36 13-43 e
The distribution, of areas and numt.ers east and west of the sun’s axis is given helow :—
Hast Weet Parosntagze Baat
Total area (8q. minutes) . . . . , . . . ' . 3&1 328 B%.13
Total nurabers . . . . 1087 10018 85120

Both the areas and numbers show an eastern preponderance.

Olwervations with Prominence Speclroscope -~ Details of metallic prominences observed daring this half year are

given in table I1.

Tasre II
"T.atitude . !
Time Buun Limb Hoight Linn
LAT* North ] Bouth in Ha
- . M. T e . . ’
Junuary
08 20 1 17-8 w Not known 4 and 10 only
14 . w7 60 4 14 ¥ 21.4, - do—
March
20 | 07 48 2 10 X Vary saort —do—
April
4, 09 15 L] 32:6 w 162 — g
May
6, 0Ny o0 24 | Vory shwrt —.]O-—
10 08 28 19 A Close to limb 1L to 12
14 L 08 6 1 l w Close to limb 4 and L4 only
28 . 08 46 1 11 B Close to limb 1to 12
30 08 40 1 11+5 w 28 1to12
June
op 11 4 11 W 15-2 4 and 10 only

*G, M. T 05p,-30m
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The key to the wave-lengths of the metallio lines is given below :—

No." YA® Element No. YA® Hlement
1 4924-1 | o 1 52762 Fo+
2 5016:0 | He 8 53168 Fo+t
3 50186 | Fe ° 5368-0 Fe+
" bsbys byby | Mg. Fe+ 10 1Dy Dy Na
5 53848 | Fo 1 8677 ‘He
6 52760 | ar 12 7005 Heo

The distribution of metallic prominences was as follows :—

Mean Extreme
1° -10° 11° —20° | 21°—80° | 31°—40° latitude latituden.

North . . . . . . . . 1

L] 1 e 144 | 7° and 24°
Bouth . . f

ve 1 25:8 | 19° and 32-5°

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

Taprm IXI
Latitude Displacementa
Date Time Limb Remarks
L8 T North South Red Violet
Janusey H M ° ° A° A°
2 | o7 50 33-5 B 1
o7 55 73:5 E 1 1 Middle and top.
7 | o8 20 14-5 w 0-2 0-2
08 38 3 E 05 2-5 Middle,
8 |08 08 2 B 05
14 | 08 00 14 B Slight Slight [Metallic prominence.
20 [08 - 18 4l w 0-6 At the top.
22 | 08 80 26+8 b . Ab the top.
25 | 08 00 87 B 1 Ab the top.
20 | 08 09 18 B Slight Slight
February
5 |08 00 %7 B 0-5 In the chromosphere.
6 |00 15 7 w 18 Ab the middle.
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TARt® IT—oonid,

Date Time Latitude Limb Displacementa Rommars
18.T. North South Red Violeb
H M o ° °A °A
February
8 |00 10 88 w 1 1
1 | o0 50 635 w Slight
21 | 07 45 24 w 0-5
28 | 08 08 27-8 w 0-5
08 30 19 w 4 At the base,
26 | 08 14 8 B 05 05 Middle to R and top to V.
08 85 268 w 1 Very bright.
March 2 |08 01 38 ;| Slight
8 | 09 30 28 B 8 Speck.
9 |00 1 28 w 1 At middle
10 | 08 40 2 w 1 Middle.
07 45 28 w Rlight Slight Ab the ends.
11 | 08 15 8 B 05 Ab the bass.
12 | 08 o4 745 E Slight Ab the top.
18 | o7 =8 16 w 05 Slight Ab the base.
14 | 08 15 38 B 1 1 Ab the top.
10 | 08 00 13:5 w 1 0-5 Ab baae.
21 | o8 15 m B 05 At the top.
08 80 46 B Rtight At a number of pointa,
22 | 09 18 44-5 B 2.0 2:0 Abthe top to R and middle toV
25 | 08 38 48-5 B Slight Slight Ab a number of pointa.
20 | o7 43 10 B 0-5 1 Ab the base.
o7 53 31 b | Slight Hligod At the base.
April
5 |08 20 1-5 B 25 25
7 |08 20 70 B Slight
o | o8 30 225 w Hlight
08 10 26-5 w 45
10 | 08 a5 245 w 25 2:8
09 15 9:0 B 1-0
11 | 08 8 10-8 | 05 0-5
15 | 08 10 13:5 w 0-8
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Tapre [II—oonid.

Latitude Displacementa
Date IT]Sm'; North South Limb Red Violet: Remmarks
H. M. o L3 L] . o
A A
17 08 00 23 w 0-2
22 8 15 21 w 1-8
May
5 09 00 24 B 3 Metallio.
08 00 15 E 3
08 48 12 B Cloge to limb.
6 10 00 26 E ! L Displacement observed at a num-
ber of places,
10 08 28 19 w 2 Metallic close to limb.
00 15 48 w 1 1
09 80 17 E 2
14 09 15 7 w 1 Metallio.
16 i 08 15 ¢ 0] 1-6 35 At the top.
17 09 06 28 w 0-5
08 08 10-5 E 1 1 At the top.
23 09 07 14 E 7 EruPtive prominence.
10 00 1 x 18
RA] 08 45 11 E 2 Motallio,
217 08 30 18 B 2.5
80 08 20 7 E 2
08 40 1145 w 08 1 Metallic.
31 10 380 31 E 2 1
18 E 25 06
June
2 07 45 1 w 05 Bright.]
3 07 55 35 E 15 Stight At the middle.
4 08 18 186 B 3 18
5 08 00 716 E 0.8
7 08 30 775 E 1
08 30 87 w 1
8 08 46 78+ ¥ B 05 0:5 | At the top.
9 07 56 1 w 07 0.6 | Metallio *
08 12 14 B ] Slight
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The 1ot

. wl numboer of displaccments was 73 as against 64 in the previous half year. Their distribution is given

Latitwdo North South
R L L L L L L - 29 2
Ao, . e e . 5 9

ITESTR .. . ) 5
Total . . . 37 86

Kast lih . . . . . . . &5
Waent litnb . . . . . . . . 28
Total . . . 73

OF these 20 were {owands red, 17 towards violet and, 31 towards both-ways simultaneously.

t hright reversals of the He line, 41 dark reversals of the Dy line and 16 displacements of the Het line (8 towards
red aned 8 towards violet) were observed with the speotroscope on the sun's dise.  Therr distribution was as follows :—

North South Eust ‘West Total

Bright. reversnds of Hee . . . . . . . . 81 10 23 18 41
Dnrle roversals of Dy . . . . . . . . . 3l 10 23 18 41
Dinplaeemonts of Hee . . . . . . . . 1 5 9 7 16

Ol rrativns with the Speetrohelivscope :—Doppler displacements of the He line over prominences, dark markings
aadd bright floceuli observod with the Halo Spectrohelioscope during this half year were as follows :—-

Displacementa towards
North South Eaab West Total -
Red  Violet Bothways Total
Prominenros . . . 18 17 11 24 35 7 15 13 35
T e dirk mnrkings. . . 4 b 8 1 ] 3 3 ] 9
Yright floeeuli . . . 2 4 4 2 8 2 1 3 8

Tl lirgest dlisplicement obmeryoed during this half year was T°A to violet in an eruptive prominence on May 23.

Detariln of solur tlares ohserved are given in Table IV :—

Tasrm IV
'i o Mean .
Dats — Timo (. 8. T.) Mean longitude Intensity Remarks
1048 Boginning Maximum End latitude from O. M.,
January 3 R I H. M. H M, ° °
14 . ve 08 168 . —25 66 B 1 From spectroheliosaope,
2% . 07 49 . —12 35 H 2 From spectroheliogram,
Februwry
9 v 08 04 .. 4-10 W 1 From spectrohelioscope.
4-17 4TW 1 Do.
10 . 08 20 .e 416 62w 1 Do.
12 ' 08 18 . —12 0w 1 Do.
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Table IV
(Time (I. 8. T.) Mean Mean Intensity
Date 1048 latibude |  longitnda Remarks
Beginning; Maximum End from 0. M,
10 . . 08 385 +21 O W 1 Far apectrohelioscope.
20 . 08 02 +21 53 W 1 Do,
24 . . 07 B8 —15 W 1 Do.
March
19 .| 08 19 08 24 08 45| 28 53 W 8 Do.
April
3 .| o08 59 09 25 08 38| —17 17TW 1 Do.
6 .| 071 88 08 02 08 25| —I8 60 B 1 b,
6 .| 00 45 09 20 09 28| ~—I15 50 E 1 .
7T .| d8 38 08 37 08 52| —18 4B 2 W and
9 . 07 07 —8 B 1 From spestrohelio-gram,
1. 08 28 —10 OE Do.
18 . 08 12 08 82| —21 5w 1 From epeotroheliosoope  and
spectroheliogram,
17 - 07 50 07 85| ~—10 0W 1 From spectrohielioscope .
May
10 08 2B 08 37 08 45 ] —28 2B 0 1 De.
13 .| 08 08 08 20| +13 80 E 1 Do.
2 .| 08 40 08 45 09 25| 12 62 E 2 From spectrohelioscope  and
speotroheliogram,
27 08 27 08 40 08 58| —I16 1E 1 Do.
81 08 08 . 08 2| 49 28 1 From spectroheucssope,
June
) 8 00 55 . 10 05| +10 80w 1 Do.

Prominences projecied on the diso as Ho dark markings :—During this half year Ha flocoulus plates were taken at
Kodaikanal on 163 days ; 30 plates were received from Mt. Wilson and, 19 from Meudon Observatories. The photo.
graphs were available on the whole for 181 da i

which were taken as 1
unoorrected for foreshortening) in millionths of sun’s visible hemispheres
the above photographs are given below :—

22&

Combined date

effective days. The mean daily areas
the mean daily numbers computed from

Kodaikanal data only

Mean Mean dai Mean
mdnily daily uu‘:‘n’ Moean daily

. 15058 1488 1446 18-86
. 1944 17-92 1043 17-68
- 8440 32-80 8880 31-54
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Compared with the last half year’s figures both aress and nnmbers showa decrease of about 38 per cent. and 23 per
vent. respoctively.

Buth the areas and numbers show an eastern defect, the percentages being 4610 and 4577 respectively.
'The distribution in latitude of the areas is represented by thefollowing diagram :—

)3

Part I—Diagram II.
Mean areas of Heabsorption markings.
Janary 1 to June 30, 1948,
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The curves show prominent flat peaks of activity at 20°-30° in the northern hemisphere and at 15°-25° in the
southern hewmisphere.
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Pawr I
Summary of prominence observations for the second half of 1948
During this half year K. prominence photographs were taken at Kodaikanal on 110 days only; 63 photograph®
were obtained from Mt. Wilson Observatory making the records available for 171 days which were counted, as 157
offective days. The mean daily aress (in sq. minutes of arc) and the mean daily numbers derived from the above

photographs are given below :—

Combined data Kodaikanal data only
Mean daily Mean dai Mean dafly  Mean daily
areas nml;‘::y areas numbers
. " . . . . . . . - 1'98 805 2'08 0'30
g&m‘rb% .. ' . . . LY . . . . . . 1-89 877 2:09 6'0‘
Total . . 8-87 11-82 4-17 12-84

Both the areas and numbers show & decrease of about 49, compared with the figures for the last half year.
The distribution in latitude of areas and numbers in 5° ranges of latitude is shown in the following diagram:—

Part II—Diagram I.
31 Mean areas and mean numbers of ocalcium
prominences.
July 1 to December 31, 1948,
a Mean ar®as........cce..e.us. full line

Mean numbers..............broken line,

10 a0 30 40 30 o 2 " 5 50

- - ———— - - -
P - e m———— - - ——— -\_~-"o

»
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Activity is almiost uniform over the zone 20°40° in

hemisphere and b 80°-85° 1 40° in both the hemispheres with peaks at 75°-80° in the northern
Tho v show mon o oy b bl e, 200 10 5 Bl e e

! '
shownlii?a%:hll.y’ quarterly and half yearly means of areas, numbers, heights and extents caleulated as usual are

Tapre I
Number jilv Means
Months ofdsys |  Areas Numbers Dely Mean Mean
- (effective) 8q. mta. Aroas “Numbers | height extent
1048 . °

July. . . . . 243 120-95 924 4-04 13-22 44-00 4-28
Auggust . . . . 28 109-50 352 8-91 12-57 45+80 438
Beptember . . 28} 110-15 875 8-90 13-28 43:08 456
Qotober . 203 10425 289 3-90 10-80 42-61 433
November. . 243 7500 204 3-08 10-78 38:79 8-91
December . - 251 88-35 255 3-50 10-10 44-92 4-38
ord quester . 802 340-60 | 1081 4-22 18921 4430 ' 438
4th quarter . n6} 267-60 808 3:50 10-56 42-23 4-20
und halfyear . . . 1573 608-20 1850 3-87 11-82 43-84 4-81

The distribution of areas and numbers east and west of the sun’s axis is given below :—

Hast West Percentage Eaub

Total arean . . . . . . . . . . . . 275 838 4510

Tﬂ’lﬂl nmbm » . . . . » . . . . 9';-7 042 49'88
Both the areas and the numbers show an eastern defect.

Observations with prominence speciroscope —Details of the metallio prominences observed during this half year

are given in table II.
Taprz II
Dats Time Base A Ln.titude_f Limb Height Line
1948 L8 T, North Bouth in Hec
Heptomber . H M, o ° .
1 . 0 25 2 8 B 64 4 only.
18 . 08 46 1 126 B . 4,10 and 11.
6. |00 %0 1 8 B 10 Do,
2% . 07 &6 8 18:5 w 14 Do.
Ootober
s . 00 18 1 14 E 14 De.
25 . |09 10 1 32 w Shorb Doy
Novesbar
2. 08 18 ] 278 w 21:6 De.
25 . 08 18 1 10-5 w 10-4 Do
08 00 2 28 w 7-2 | Do.
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The distribution of metallic prominences was as follows :—

1°-10° 11°-20° 21°-30° 81°-40° Mean Extreme
latitude latituden
North . . . .e 2 . 27-8 27:5° and 28°
South . . 2 4 . 1 18-8 3° and 82°

The details of displacements observed in the chromosphere and the prominences with the spectroscope are given

in table ITL.
Tapmn IIT
Date Time Latitude Limb Displaoaments Remarks
L8 % North South Red Violet
H M o ° °A °A,
July
5 09 45 22 B Blight | Ab the top.
13 08 &5 16+5 w Slight Slight
19 10 07 205 B 25 Seen in 6677 also.
Augusb
4 08 50 7.8 w 7
18 08 10 545 w 2 2
08 15 10 w Slight
16 00 30 13 w 245 2.5 Top right.
18 08 40 19 B ' 1
22 00 50 % B Slight At the top.
29 0 12 115 B 2 At the base,
0 15 21 -5 B 1 Ab the base,
09 10 28 W 05 At the top,
S eptember
08 15 825 w 0-5
) 0 00 1 B Slight
0 10 | 10 w 08 05 To R ab bottom and V at top.
5 08 20 865 B 05
08 40 148 w 05
) 08 40 4 B 1
10 08 40 18 w 1 1 Top 0 R and base $o ¥V,
11 09 25 3 B 05 Metallio,
\3 08 45 125 B 2 Motallio,
16 09 30 10 B 2
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Tanre HI—oonid.
Letitude Displacementa
Date ITgn?[‘ Limb Remarks
North South Red Violet
September H. M. ° ° °A °A
23 08. 58 a0 w 05
25 07, 45 a3 w 08 Speck.
07 62 15 W 15 1.0
26 08 &0 16 w 05
27 0 00 81 w 2
09 15 18 w 2 Top displaced.
28 08 45 10+5 w 1 0-3 T&p :lc%iisplaoad to V and middle
09 15 36 w 1
October
3 07 B0 17 w 2 Top displaced.
07 50 86 w 1:8 Do.
07 40 87 B 1 1
s 08 85 23 n l1to2 6
6 00 15 14 B 1 1 | Metallio,
] 11 20 “ H 1 Middle portion displaced.
10 08 02 12 05 20
07 42 44 w 05 At top.
08 00 24 w 1 Fainb Speck,
11 08 8o a5 b2 0B Floating.
10 18 8 w 1 1 i to R ab hottom and V
ab top.
24 08 80 17.8 w 15 | At top.
25 00 10 40 B 1 1
81 10 00 [ ] w 15 2-5 Displaced to B at top and to V
at base.
10 10 15 w ] 25 Do.
November
3 0d 00 4 B 2-0
21 08 05 268 w Blight
a5 08 15 104 w 05
08 00 28 w 1
a1 08 40 17 B 0'5 | Very bright ai the base.
08 00 12 w 08 At the baae.
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Tasre ITl—conid.

—_—
Date e Latitude Limb Displacements Beroarks
T.8: T North Bouth Red Violet
December H M, ° ° °A °A
1 (] 1 At the bottom,
2 08 20 3 ) 1 Ab the top.
48 0% 15 188 w 0-8 At the top.
00 20 26 B 0'7 | The entire prominence is dis-
12 07 4 88 B Slight placod.
14 09 00 8 B 1
18 08 30 1 B 1 | Ab the top.
08 40 28 w Slight At the top.
16 00 20 1 w 07 1 | To R abtopand V abbottom.
09 B85 275 BE 1 05 To R at the middleand to V ab
the base.
28 08 18 58 w 2'5 | At the middle.
08 25 27 w 1 Ab the base.
The total number of displacements was 63 as against 73 in the previous half year, The distribution of these
displacements waa as follows :—
Latitude North  South
0°-80° . . . « . . . . . . . . . . 26 22
BI%80° .+ .« . . e e e e e e e e 7 7
61°-90° . . . . . - . . . . . . . . 1 .
Total « e e e e e e e 84 20
Bast Hmb . . . N . . . . . . . . 28
‘Weab limb . . . . . . . . . . . s . . 86
Tod . . . . . - . 6

Of these 19 were towards red, 26 towards violet and 18 both ways simultaneously.

,82 bright reversals of the Ha line, 40 dark reversals of D, line and, 13 displacements of Ha line (7 towards red,
2 towards violet and 4 both-ways) were ohsewved with the spectroscope on the sun’s diso during this half year. This
distribution was as follows :—

Bright reversalsof Hot . . . .
Datk reversals of D, . « s

thhoowaof'ilc.......

North South Hast Weat Total
. . " . 80 32 80 82 L]
4
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. Observations with the specirohelioscope :—The displacements of Hz line over prominences, dark markings aad
bright flocouli observed with the Hale Spectrohelioscope during the period are summarised below :— g

North

South East West Total
Displacements in prominenoes . . . . . . . 15 20 17 18 85
Displacementa in dark markings . . . . . . 5 15 12 ] 20
Bright flooculi . . . . . . . . . 2 2 ] 1 d
Displacements towards
Red  Vidleb Bothways
Prominences . . . . . . . . . . . . . 9 11 15
Hoc dark markings . . . . . . . . . . . . 4 7 9
Bright flocouli . . e e e e e e e 2 2
The details of chromospherio eruptions observed during this half year are given below in table IV :—
Tasrr IV
Date Time (X. 8. T.) Moan Mean
1948 latitude longitude. | Intensity Remarks
Beginning | Maximum End from O. M
July HE M |- H M H M ° °
22 08 2 . 08 35 +17 0B 1 From spectroheliosoope.
31 we 11 18 . +7 Wow 1 Do,
August
17 11 1B 11 20 11 40 —17.8 55 B 2 Do.
Soptember
1 . 08 08 . +19 33 H 1 Do.
13 ve 08 10 . —22 35 H 1 Do.
17 - 08 I4 08 25 —0 72 H 1 Do.
25 ve 11 48 . +18 oW 1 Do.
October
. 09 B0 +17 0w 1 Do.
] . 08 00 . +7 A Do.
22 . 14 48 . N w 2 Observation ingomplate.
November
11 . 08 80 . N B 1 From spestrobeliosoope.
December
11 e 08 4o o ~10-8 50'5 B 1 Do.
18 . 0o 05 0w 8 |—I05. 10W 1 Do,
23 . 07 &0 .. T BB 1 Do.
27 .- 07 45 08 05 —18 “ww 2 Ww and
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Prominences projected on the disc as Ha absorption markings.—During this half year Ho flocoulus photographs
could be taken oﬂ%’Q days only at Kodaikanal. 72 photographs were supplied by Mt. Wilson and 44 by Meudon.
On the whols photographs were available for 175 days, which were counted as 162% effective days. The mean daily
areas in millionths of the sun’s visible hemisphere (without applying foreshortening correction) and the mean daily
numbers derived from the above photographs are given below :—

Combined data  Kodaikanal data only

Mean Moean Mean Mean

areas  numbers ?rg nm

North . . . . . e . . . . . . . 1321 13°99  1260-6 12:60
South . . .. e . . . . . 1987 16-46  2100'B 1681
Total . . . . . 3258 30-48 38791 29°50

The areas and numbers show & decrease of about 6 per cent and 7 per cent respectively compared with the figures of
the previc;lus half year. Both the areas and numbers show an eastern defect the percentage east being 4897 and 4866
respectively.

3001

Part II—Diagram II.

Mean areas of Hz absorption mark.
ings. July 1 to December 31, 1948,

Millionths of the sun’s visihle hemisphere

BT g gwe—o g %

The distribution, in latitude is shown in the following disgram. :—
As in the case of prominences, the Ha markings also indicate uniform activity over the zone 10°-35° in both the
hemispheres.
Thanks are due to the co-operating Observatories for the photographs kindly supplied by them.
A K. DAS,
KODATEARAL, Direcior, Kodaikanal Observator y
Januery, 1950.

GIPD—M—167 P. 8. Obs. K~—16-4-51—885
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