Kovatkanal Abservatory.

BULLETIN No. LXVIII.

SUMMARY OF PROMINENCE OBSERVATIONS FOR THE FIRST HALF
OF THE YEAR 1921.

The distribution of prominences observed and photographed during the half-year ending 30th June 1921
is repregented in the accompanying diagram, in which the full line gives the mean daily areas and the broken
line the mean daily numbers for each zone of 5° of latitude. The ordinates represent tenths of a square minute
of arc for theefull line and numbers for the broken line. The means are corrected for incomplete or imperfect
records, the total of 171 days being reduced to 161 effective days.
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Compared with the previous half-year the zoneg of greatest activity have advancad about 10° towards
higher latitudes in both hemispheres. This is probably a temporary fluctuation asthe regular advance towards
the poles hag not been ohgerved pravionsly until a few years befora the epoch of maximum sungpots. There
ig still considerable activity in the equatorial region but this is likely to decrease during the next few years.

The mean daily areas and numbers corrsctad for imperfect obgervations are given below :—

Mean daily Mean daily
areas (Square sumbers
minutes). )
North 192 700
South 270 757
Total .- 4'62 1466

—— ——

Areas show a decrease of ) per cent in the northern hemisphere and an increase of 24 per cent in the
southern compared with the preceding half-year. In ths case of numbers there is a goneral decreage amount-
ing to 8 per cent. The activity is greater in the southern hemisphere in the case of beth arcas and numbers.
The gouthern prominences are also on an averags slightly brighter than the northern.

The monthly, quarterly and half-yearly areas and numbers, and the mean height and mean extent of the
prominences are given in table I, The unit of area ig 1 square minute of are.

TABLE I.—ABSTRACT FOR THE FIRST HALF OF 1921.

|
Daily Means,
Number y
Months. of days | Arens. |Numbers. }IIV[-e"'ﬁlt eﬁgﬂ
(effective:, eight, .
Areas, |Numbers,

N []

January 22 1042 321 | 474 146 313 377
Fobrury 206 1398 300 | 597 150 B0 )
March a1 14218 465 | 461 150 824 479
April 29 1420 406 | 490 140 343 458
May 30 1389 460 | 463 153 3240 367
June 23 %3 319 | a2 139 308 814
First quarter 79 BA'S 176 | 49 149 328 579
Second quarter 82 3572 118 | 436 w5 | 826 | a8
First holt-yeor 161 7440 2361 | 462 147 3204 81

Distribution ewst and west of the Sun's axis.

Arean show a western excesd in the first three months and an eagtarn excess in the lagt three, resulting in

.a glight western preponderance for the half-vear. In the case of numbers, the activity was greater in the
western hemisphere throughont the period.

——

1

1921 January to June. ‘ East, ‘ West. Percentage east.
Total number observed 1154 1207 4887
Total areas in square minutes 3706 3135 4981

The average brightness of the western prominences was glightly greater than that of the eastern
prominences.
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Metallic prominences.

Thirty-five metallic prominenceg were recorded during the half-y#ar of which as many as twenty-four
. . N . . <
were in southern latitudes. Details of these prominences are given in the table below :—

TABLE IL.—LIST OF METALLIC PROMINENCES OBSERVED AT KODAIKANAL, JANUARY TO JUNE 1921.

Latitude.

™

1r

Date. LS.T Base. Limb, | Height., Lines.
Noxth, South,
1921. H. M. °e ° ° " !
January 6 9 15 15 W 80 | 5016, 5818»(;l Dy, o, by, by, 52348, 52762, 53168
15| 14 52 115 E 10 bﬁi’, b:'l())::g’j%):.)'
17| 9 55 115 w 50 | by, by, b Dy, Da.
f} 3 ,13(; 20 23 ‘é’ ?8 éﬂ?é"l,lb,, be, by, ba, 53168, Dy, Ds.
90 1 9 ® 7 275 W 50 | by, bs ba Dy, Da
25 8 22 19 w 40 [ by, by, by, by, Dy, Dy,
29 9 15 3 25 B 75 | 49241, G677
Febl‘ﬂﬂl‘y 1 8 41 1005 W 10 by, bg. ba, by, 5316 8, Dl., D..
5 9 4 3 29'5 E 55 49%615' HOT8'G, by, by, b, by, 53168, Dy, Dy, 6677,
18 )0 2% L ™ gmﬁ-é,’bbl,bbg,lga, % 5316'8, D,, D,.
b 25D s Doy Dy, Dy, Dy, Do,
21 | 9 5 6 30 W 60 | bh Da by, by, 53168, Dy, Dy,
95 8 45 2 7 W 65 | 4922 4, 4924 1, 5016, 50186, ba, bs, by, by, 51977,
52274, 52348, 52007, 5270°5, 52762, 52842,
53168, 53630, 53T1'6, 53973, 5L0G), 51243
54%?9%05434‘8, 5471, BABET, 55351, Dy, D,
6677, 7005, "
21 9 4 ) 11 w 30 ] 49241, by, be, by, ba, 53168, Dy, Do
, 22 :)) }3 13 %3§ W]’EV 22 §92ﬁ'1, ]5’)0})8'61,31)1,6»2, b, by, 53168, Dy, D,
March 51 9 3 55N E 135 | bu, ba by, bs, Dy, Dy
6 9 82 105 B 40 [ by, ba, by, by, Dy, D,
13 9 15 22 B 55 | by, ba, bs, by, Dy, D..
20 9 38 3 985 W 30 | by, by, bs, by, Dy, D,.
91 8 nh 185 w 20 | 5016, by, ba, b, by, 53168, Dy, D, 7065,
3‘? g '& 15 ]9 :g 1i'g g;g:]z[%'é, bla b27 b31 b4| 5510.87 DJ) D.’h 6(;77-
. 9 9 h316:8,
April 4 9 2 185 & 50 49‘12)4-'1150176.7%(()}8‘6, bi, be, by by, 5816:8, D,
: », 6077, T065. !
6 10 8 3 115 W 205 | by, b”'u by, be, Dy, Dy, 6677, 7065 (metallic for
] . 107 height (’)_1.1,1y)).
10 8 52 8 L 60 | by, by, b, by, B316:8, Dy, Dy,
24 9 2 9 12 W 20 49%451, 5(7)178-42,) by, be, by, by, 53168, 53630, D
2, G677, 706D,
May 4 10 19 14 w 60 | by, b, by, by, D, D,.
3 8 5 13 15 E 90 49%4-1, Bulg. 501883, D, g, by, by, 5316°8, 53650,
, a ('nr-r’ T ) r
18 g 95 11 W 95 | by Ba b by, D, BJ
21 8 35 21 25 w | 49241, 5016, BUIS G, b, b, by, by, 53168, 53280
53630, D, s, 6677, 7005, !
2 8 33 5 W 60 | by, bg.b‘_m by, 53168, Dy, Do, 7065.
26 1 10 42 16 10 E 50 | 4021, 5016, Dy, by, bs, by, 53168, D,, D,.
June 30 9 25 2 3 E 20) | Dy, Dy, 6677, 70065.

The metallic prominences were distributed in latitude ag tollows :—

{

— 1 1° to 10° 11°to 20° \ 21° to 307 Mean latitude. ﬁﬁﬁ;&f

| | . . .
North 4 7 11+H 15 and 20 i
South 3 9 12 184 2h and 30 !

Fifteen were on the east limb and 20 on the west.

1-A
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Displacements of the hydrogen lines.

Particulars of the displacements observed in the chromosphere and prominences are given in the followinyg
table :—

TABLE III.
Latitude. Diaplacement.
woo__ . [imb, | ———————— Remuarks.
Date. IHSO_T. Limb. .
l ' North.{South. Red. Violet. | Both ways.
1921, wow | ° | ° A. A A
9 32 4 |\ W Slight
January % 3 a7 a6 W To.
1 9 38 3 | W 1
1| 940 2 | w 1
1| 10 66 |25 W | Slight
3 9 52 |61 E 2 ) At top.
4] 8 38 6 | B Slight
4] 8 48 1 | W | Slight
5 9 428 E . 1
51 9 38 |33 E | Slight
5 9 7 | 4 E Do. .
5] 10 2 |29 w 1 Slight
7 9 13 25 w 4 At base,
8 9 3 8 |'E 2
9 ) 10 24 9 E 1 '
9 9 53 {39 W Stight At top.
9 9 48 |47 W 1
15|15 8|7 E 1 _
1B | 15 3 |4 E Slight
15 | 14 58 |29 E 2
15 | 14 56 |21 E 2
16 9 5 (30 w 05 At bano,
17 9 45 | 595 E 1
17 9 40 ! W 0b
17 9 13 |14 W 2 4 To red at base ; to violot ab top.
2110 3 |10 W 1 At top.
2 10 85 |15% W 15 Do.
23 9 22 17 W 1 At base.
23 9 10 | 9 w 05
24 | 8 54 |19 W 15 At top.
2% | 8 27 |17 E | Slight
25 8 20 | 4 W 05 At top.
2 | 10 20 39 B 2 At base.
27 8 24 {42 w 1
29 9 15 206 | E i 3 At bnse. C wan also displaced 2A to
red and 1A to violet at top of
2 9 0 w5 | B Slight A iominence.
= i ane,
29 8 b6 565 | B D%.
29 | 8 B2 | W Slight,
30| 951 6 | E 1 At base.
30 | 9 51 8 | E 1 Do.
31 8 30 |69 E 0b
3| 8 3 |70 E Slight
February 1 8 45 |36 w Slight
% g 43 68 o ‘%’ 1
H 06 At bose.
3 9 25 |14 E p
TRERE B 2 At top.
IREIRNERE I
: b2 | W Slight
3| 9 43 36 | W 9
1] 84 {3 | w Slight
1] 840 8 | W/ Slight
. Slight
6110 % 5 | E| 15 At bage,
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Latitude. Displacement,
Date. Pour Limb.
North.|South. Red. Violet. Both ways.
1921, H., M. ° ° A A A
February 7 8 2 18 E [ At top.
9 8 35 | b4b W 0b
10 8 59 40°5 B 1 At base.
10| 9 4 19 W | Slight
11 8 30 | 79H E 0h
12 9 40 | 34 k 1
12 9 82 |15 B l At top.
12 9 20 30 B Slight At base.
12 9 9 73 W Do.
12 10 2 15 W 2
13 9 33 Equator E l
13 9 14 23 W 15
13 9 14 24 W 1
13 8 hb |39 w 1
14 9 2 10 E 15 At top.
16 9 7 6 E 1
16 9 10 15 iy 1 At top.
16 8§ B2 |7 W 05
18 R 40 |82 1 15 At top.
21 9 b 30 W 2 1
21 8 52 11 w 0h At base,
22 9 b7 25 B 1
22 10 5 G2 B L
22 @ 3b 61 W Slight
22 9 30 27 W 1
2 | % 3 |51 W | Sight i
2 4 0 |[565 W Slight |
20 8 36 | 725 W 1 !
24 8 47 9 L 1 |
24 8 40 30 B .
24 8033 65 E 1 ‘ At top.
24 9 23 5 w Slight |
9 | 8 45 7 W Lo
o | 8 4 2 | W 2 ‘
206 8 32 |2 B Slight
26 8 45 | 11h E 2 At top.
27 8 50 4 W 2 Do.
28 9 28 105 1D} i Do.
28 9 6 11 N 1
28 9 6 7 W 2
March 1 9 18 |16 i) 4
1 9 45 7 W 1 At top.
9 | B 28 | 745 B Slight
2 8 40 3 W 0H
2 | 8 36 |13 W 1 Al top.
3 9 3b | 715 B Slight
3 9 29 7 B Do.
3 9 12 20 E 2
i 8 3 30 W Slight
4 8 32 |63 W Do.
b} 9 44 | 27D B 1
h 9 41 |20 B 1
h 9 206 21 B 1
b} 9 23 20 B 2
b 9 31 30 B 1 At base.
6 9 1 |68 B Slight
7 1 8 11 |85 E Slight
71 8 7 |595 E Slight
7 8 37 | 33D T 05
7 8 13 | 815 W 1
8| 9 16 19 E Slight Slight
9 8 39 | b45 E 1
9 8 51 |10 W 0h
10 9 12 8 it 1 2
10 8 58 T35 W 1
11 8 26 13 E Slight

To red at base ; to violet at top.

To red at top; to violet at base.

To red at base; to violet at top.

To red at base; to violet at top.
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Latitude, Displacement,
Date. Hour Limb. - - Remarks,
North.|South. Red. Violet. | Both ways.
1921, H M “ ° A A A
March 12 8 11 | . b E 1
12 | 9 5 | W W | Slight
12| 957 |77 W | Do .
13 | 8 50 B2 | W Slight .
13 8 bl 56 | W | Slight 1 At top.
14 9 20 320 E P/ Do.
14 9 4 b8 W b At base,
14 # bb xh | W 1 Do.
16 8 5l 25 w 1
16 8 H | U w Slight
17 9 24 | 665 0] Slight
17 y 31 30 w 1
17 9 10 % | W 1
18 | 8 34 31 | E | Slght
1R 8 38 70 B Do.
19 8, 4 | 35 E 1 0 To red at top; to violet at base,
20 1 9 2 | 376 E Slight
20 9 16 | 9 E 2
20 0 14 6 B 1
21 8 42 | 595 E 1 At top.
21 9 18 (.15 1 2 At base.
21 9 8 27 w 1 Do.
21 8 B |20 W Slight
21 8 46 |31 W 15 )
22 9 16 |25 E Slight At top.
22 9 18 |15 E 1 At base,
22 9 2 9'b B 1 At top,
2 | 9 0 69 | E Slight
28 | 8 3 |6 E | Slight
23 9 2 b2 E Slight At base.
24 9 4 |10 W 2 1 Do.
25 9 8 33 E 06
26 9 55 11 w 05
27 8 B0 |487h £ Slight
29 9 14 C18h | W 1
30 9 0 |835 w 1
April 2 9 20 | 125 E 2 Al top.
2 9 10 30 B 1 ' At base.
2 9 17 37651 B
3 | 8 38 |62 E Shight
3 9 12 | 185 E 2 At top.
4 9 2 |17 0} 25 2 To red ut top; to violet at base.
b 8 42 | b8b I 0D }
6 9 29 | 605 E 1
6 9 87 28 | W 1 | At top.
6 | 10 8 115 | W 8 2 To red at top; to violel at base.
Eruptive.y
7 8 36 | 625 B 1
7 9 20 23 B 15
8 9 32 |27 E 1
9 9 2 |44 W 1
10 8 37 | 465 j0) 0 At base,
10 8 42 | 535 w Slight
11 8 40 | 645 E ’d
11 8 51 1 7 E Slight
13 8 56 | 565 E 0
15 8 32 | 505 E 1
15 8 37 6 w 15 1
18 9 42 58 | W | Sligh
16 9 B8 |12 w 1 At top.
16 | 9 6 |526 W | Sligh
16 9 4 |845 w 05
18 8 b4 [ 665 E 05
18 10 21 | 435 E 1 |
21 9 8 LQ W 2 1 To red at base; to violet at top.
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|
|
|

|
]
|

! Latitude. Displacement,
Date. l IH&?%I - - -— |Limb. | — - -y o Remarks,
] ’North. South. Red. Violet. | Both ways.
1921, H, M. ° ° A A A
April 22 8 44 | 675 E 05 At base.
22 4 10 10 E 3 ) To red ai base ; to violet at top.
24 8 30 |35 E 1 At base.
24 9 1 47 E 05
24 9 4 84D E 05
24 8 35 615 W 0-h
26 8 57 |77 E 05 At base,
26 9 10 |40 E 05 Do.
27 9 7 |3t E 1 |
‘ 8 48 52 B Slight At top.
o 9 17 | 5 W 8 1 At base,
2 8 350 |78 E Slight
28 8 98 | 635 E 05 8 At bose.
28 8 hd 20 E 05 Do.
28 8 42 2 w Sligh
28 8 86 |15 W i At top.
29 9 33 |10 B 05 At base,
29 9 2 12 W 2 3 To red at top ; to violet at base.
29 8 47 | 365 W 1 At base.
30 9 14 bdH | W Slight
30 9 17 45 w 05
30 9 21 | 200 W 05
May 1 8 85 | 265 B 1 At top.
1 8 5h 8 E 05
1 9 0 18 o) 05 At base.
1 8 44 11 w Slight Do.
1 8 40 |40 W 1
3 8 52 | 34D E 0h
4 0 19 |14 W Slight
6 18 36 |66 E Do.
6 8 32 |45 E Slight
6 R 40 |50 W 05
7 9 19 | 675 B 9
7 9 11 32 E 1 At base.
7 9 5 |24 E 1 Do.
7 H 2 Equator E 1
7 8 51 65 E Slight
8 8 20 |60 E Do.
8 8 35 | 605 B 15 05 To red at base ; to violet at top.
8 8 52 15 E 1 05 | Do.
8 8 30 16 W 0h
9 9 30 2 E 15
9 9 30 8 E 15 1 To red at base; to violet o ver middle
of prominence.
9 8 h2 |28 w 15 0h To red at top ; to violet at base.
9 8 4b | 6D w 1 At base.
10 9 40 39 E 1 2 To red at base ; to violet at top.
10 8 58 14 W 0h
10 8 49 | 24 w 0H At base.
13 9 40 1 E 1 At top.
15 10 0 21 B 1 At base.
16 9 3 16 E 15 At top.
18 10 99 |22 i3 1
19 8 50 {66 B 05
19 10 22 |43 E 05 At base.
19 10 28 | 20 E 1 05 10 red at base; to violet at top.
21 8 35 2 W 1 35 To red at top; to violet at base.
21 8 28 |60 W 00
22 8 46 20 W 0h
22 8 38 4 W 1 At top.
23 9 0 42 I 1 Do.
24 8 52 [19 E 1 At base.
24 9 12 27 E 05 Do.
26 10 42 110 B 2 5 To red at base ; to violet at top,
26 10 82 |2 | W 1 At base.
27 9 22 |7 ‘ w 05
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Latitude, Displacement.
Date. IHS?PPr Limb. Remarks.
North.South, Red. Viclet. | Both ways,
1921, H. M. e ° A A A
June 1 9 13 | 205 E 05

1 9 4 835 | W Slight
3 8 36 |68 E Do. At bage.
g, 9 55 E 1
; 8 h2 46 W 0b At base.
3 | 8 50 20 | W t At top.
3 8 45 7 W 1 At hase,
5 8 38 15 W 1 At top.
b 8 27 |61 W ] At bage.
6 9 28 |68 W 056 Do,
7 9 B7 |44 W 1

14 14 18 (83 E 0

16 | 10 52 |10 E 3 At top.

17 9 A 33 E 0

17 9 14 | Equator W Slight

21 9 5 | b2 E Do.

23 9 16 111 E Do.

M 8 40 |76 E Slight

25 9 8 |125 E 2

27 9 24 28 w 05

29 9 28 |18 w 1

30 9 16 |13 E 3 2 To red nt base 5 to violet at {op.

The total number of displacements was 300, of which three were on the equator, un-cl- the rest were
distributed as follows :—

Latitude North South
1°—-30° 76 890
31°—(0° 45 33
61°—90° 42 12
Total ... 163 134
Bagt imb  vo. v e e e e e o108
West limb ... 132
Total ... 300

Onse hundred and seventy-four digplacements were towards the red, 123 towards the violet aml 3 hoth
ways simultaneously. The greatest displacement observed was 8A to red ovge the upper portion of an
eruptive prominence on April €.

Reversals and displaceiments on the dise.

One hundred and fifty-one b;:ight reversuls of the Ha line, 86 dark reversalg of the Dy line and 120
digplacements of the Ho line were recorded during the half-year. All these were in excess of the previous
half-year, owing partly to more favourable observing conditions and partly to the appearance of very active
gpots on the Sun’s disc. The large equatorial group of spots which crogsed the central meridian on May
14-15 wag the seat of very violent disturbances throughout the period it was visible. On one occasion
(May 19) in addition to the hydrogen lines, the lines of sodium, magnesium and the enhanced lines of iron wero
obgerved to be brightly reversed over the umbra of the spot. Although reversals of the sodinm and magnesinm
lines have been noticed on previous occasions, this ig the firgt time that jron liney have been observed Lere to
be go reversed. A photograph of the spot spectrum in the H and X region taken on May 14 at 8" 15™ L&.T.,
ghows bright reversals of the stronger arc lines of iron, the alumininm lines and the silicon line at 3905°66, in
an eruption hetween the principal gpots of the group. The reversals and displacements were distributed as.

follows :—
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North South Equator East West
Bright reversals of He e 72 67 12 69 83
Dark veversals of D e 34 44 8 33 53
Displacements of He . ol 54 15 49 71

Ninety-six displacements were towards the red, 25 towards the violet and 3 both ways simultaneously.
Pirominences projected on the disc as absorptivn inajkings.
Photographs of the Sun’s disc in He light were obtained on 157 days, counted as 150 effective days. The

mean (aily areas in millionths of the Sun’s visible hemisphere, corrected for foreshortening, and the mean daily
numbery are given below ;—

Aveas Numbers
North ... 1466 12°2
South e 3332 2_§_£
Total o 4798 34°3

Conn ared with the previous half-year both areas and numbers show a large decrease in the nerthern
hemisphere and a large increase in the southern. In th, case of areas the decrease in the north amounts to 14
per cent, and the inerease in the south to 23 per cent. There results a large preponderance of activity in the
south, ag is algo shown by the prominences at the limb.

The distribution of the mean daily areas in latitude is shown in the accompanying diairam :—

300
Mean Areas of Ho absvrption Markings

Ja,num:y | to June 30, 1921.

200

/00—
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The digtribution is practically the same as that of the prominence areas. Compared with the previous half-
veae the zones of maximum activity have moved towards the higher latitudes and as in the case of prominence
areas, the curve iy marked by a peak at about 40° in the northern hemisphere and between 50° and 55° in the
southern hemisphere, In agreement also with the prominences at the limb areas show a western excess during
the first quarter and an eastern excess during the second quarter. Numberg also show thig distribution. For
the whole period there was a slight eagtern preponderance, the pereentage east being A0H1 for areas and 50776

for numbers.

THE OBSERVATORY, KODAIKANAL, J. EVERSHED,
3lst August 1921. Director, Kodaikanal and Madras Observatories.
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