FKovatkanal Abscrvatory.

BULLETIN No. LVII.

SUMMARY OF PROMINENCE OBSERVATIONS FOR THE FIRST
HALF OF THE YEAR 1917.

The summary given in this bulletin is baged on observations made at Kodaikanal only. Visual observations
were practically confined to displacements of the hydrogen lines and to metallic prominences, as the position
angles, heights and areas can now be mnuch more satisfactorily determined from the photographs.

The distribution of prominences obscrved and photographed during the half-year ending June 30, 1917,
is represented in the accompanying diagram. The full line gives the mean daily areas and the broken line
the mean daily numbers for each zone of ° of latilude. The ordinates represent tenths of a square minute
of arc for the full line and numbers for the broken line. The means are corrected for incomplete or imperfect
observations, the total of 164 observing days being veduced to 148 effective days.

3 7 Fie. I— MEAN AREAS AND MEAN NUMBERS OF PROMINENCES,
JANUARY I TO JUNE 30 1017
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The greatest activity is ghown in the belt 65° to 70° both north and south of the equator, the southern
maximum having advanced 5° towards the pole compared with the preceding half-year. Besides the marked
activity near the equator there is another maximum at 25° to 30° in the northern hemisphere and at 35° to 40°
in the southern.

The mean daily areas and daily numbers, corrected for partial observations, are given below .—

Mean daily areas Mean daily
(square minutes). numbers,
North .- 294 10 32
South . . . 2'42 933
Total .. 536 1965

The mean daily areas show a large increage, 46'9 per cent, on the preceding half-year, and mean daily
numberg an increase of 6°9 per cent. The above mean daily area is the largest recorded since 1908, although
closely approached in 1915.

There has again been an excess of activity in the northern hemisphere, namely 54'9 per cent of arcas and
525 per cent of numbers. In the region 35° to 45° there is, however, an excess in the south. An excess m
the northern hemisphere is also found for metallic prominences, displacements of the hydrogen lines in
prominences and for the He absorption markings.

The monihly, quarterly and half-yearly frequencies, and the mean heights and extents of prominences
arc given in the following table. The frequencies are derived from the number of cffective days. Compared
with the previous half-year there is a large increage in the mean extent of a prominence.

Abstract for the first half of 1917.

Number of days of
Month observations Number of | Mean dauly | Mean Mean
onih. T |prominences.| frequency. height. extent.
Total., Effcetive
M7 ‘ @
January " 25 22 416 189 385 337
February , 26 P 525 210 376 4425
March ... 30 28 7T 206 398 337
April ., . 30 27 541 20 0 404 37
ay . 30 29 565 195 371 383
June ... . 28 17 285 168 381 3:87
First quarter . 81 75 1518 202 387 367
Sceond quarter 83 73 1391 19-1 386 3-80
First hall-year 164 148 2009 197 386 373

Drstrmbution east and west of the sun’s azris.
Areas show a shight preponderance at the castern limb, whereag numbers show practically no excess, as is
geen below. When 2908 prominences are observed the most probable excess due to chance is == 062 per cent,
g0 that the preponderancé of areas observed may very well be due to chance only.

1917 January to Juno Bast. West. Percentage cast

Number observed e . . 115@55 13454 50 02
Tolal aveas in square minubes ... ... . #4835 3897 5U-87
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Metalie prominences.

The following metallic prominences were recorded in the half-year —

TABLE L.—LIST OF METALLIC PROMINENCES OBSERVED AT KODATKANAL, JANUARY TO JUNE 1917.

Date

1017

January

Februay

March

Apnil

May

June

17

23
25
28

16
18
22
26

2

9
11

15
19
20)

27

16

22

9
12
22

How
IsT
11 M
10 26
8 30
8 49
8 44
9 13
8 ht)
8 41
49 4}
B 3
# bl
4 Hi)
8 h0
8 48
8 53
] 4
8 43
8 48
8 7
8 40
8 i
8 32
9 b
8 4h
8 37
< b
8 35
8 59
8 44
8 55
] h
8 59
8 53

Base

13
11

67

—_n

foos ]

Latitude
i Limb  {Heght
North. South !

Q -] i
115 B 65
th E a0
45 B 270
225 W 20
175 W 150
17 w 80
30 B 45H
285 I 15
] i 120
27 w 20
20 D] 15
2756 W b0
11 w 60
13 I 180)
2055 B 6h
20) 1Y 20
93 w 30
20 W 30
13 W 90
20°B E 120
16 W 90
220 W 20
24 w 60
185 B 40
2205 B 115
25°H I 30
) E 25
23 E 15
15 w 90
10 W 20
175 W 65
22 W 10

{iames

4924+1, 5016, 5018 6, by, by, bg, by, 5197 8, 52762,
D283 7, DB16°8, 53282, 58718, 53972, 5404 3,
5405 9, 5429 9, 54384 7, B44T 1, 54657, HHH 0,
Dy, Dy, 6677—all very braght

bl! bg, ba, l"),;, 5316 8

by, by bright at base from + 8 to+21°

G677, D,, Dy, 5316°8, 5197°8, by, by, by, by, 50186,
5016 (shightly), 49241,

D?(;l])% by, ha, by, he, 6677, 7065, BBLG 8, 4924-1.
H016.
1)1, 1)2, bs, b], D316 8.

1 gy My Dgy blh bq,-

Dy, Dy, by, by, b, by, 5316 8

Dy, Dy, by, by, by, by, 6677, 7065, 5161°8,

6677, Dy, Dy, 5316 8, 5234°8, 5197 6, by, Dy, Lg,
Dy, S0I8 6, 5016, 49:24 1.

Dy, Ds, by, by, by, by, D316, 5766,

7065, G677, Dy, Dy, hi388 6, 5316:8, 5276 2, 5234 8,
BIUT6, by, b, by, g, 50186, 5016, 4924-1—all
vory bright.

Dl, DQ, 1)1, l)g, 1)3, b.l,

1y, Dy, bay by, by, by, 6677,

1, DB! 15 My Mg, bd.'
1y Mgy Da, Day Vg, bi-

4924°1, BOLG, BOLE'G, by, ba, by, by, 5197 8, 52762,
53168, Dy, Dy,

D, Dy slightly Lriglt,

U85, G677, Dy, Dy, 53108, 5284 3, B2T6, 52348,
HIVT8, by, b, by, by, D018 6, D016, 4924:1—all
very hright.

‘Whole prommence visible m Dy, Dy, by, by,

1)3-
49241, 5016, DOIBG, Da, Dy by, by, 51977,
BoddR, 02702, OARAB, D316, Dy, Da
6677

D;l, Dg, 1);, bg, Dy

4924°1, 501G, 5018 6, by, hg, by, by, 51977, 52848,
52762, 52d 2, 5316 8, Dy, Dy, 6677, 7005

D‘.h D'.’: 1)11 bzy bs'

Dy, Dy, by, by, by, 6677, 7065,

6677, D,y Dy, by, by, by, by, 53168,

6677, Dy, Da, by, ba, big, Dy, 53168

GGZ’;.‘EJ,, Dg, 5316'8, by, )g, bg, b4, 50]8'6, 5016,

9241,

6677, Dy, Dy, 553505, 53680, bBIG S, 52832,
DR0G2, 5234'8, 51975, hy, by, bs, by, 50186,
5016, 49241

Dl, L‘g, b;, bg, IJ.;, b‘(, 5316'8, 6677,

Dy, Ds by, by, by by, 58168, 49241, 5234 8,
H016, 6677,
Dh D2y blv b29 va bi'
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The total was 32 against 25 m the preceding half-year. Their distribution north and south, and extreme
and mean latitudes are given below. They were equally divided between the eastern and western limbs.

Number Mean latatude Extreme latitudes.
North ... .. . 19 211 30,° 10°
South .. .. .. 13 177 255, 5

Displaceinents of the hydrogen Tines.

Particulars of the dhgplacements observed are given in Table II.

TABLE 1I.—DISPLACEMENTS OF THE HYDROGEN LINES.

Latitude. Displacement.
Dade. IHémrﬁ Lamb - e e Remarks.
North [South. Red Violet. | Both ways
Q o o
1917. . M. ° ° A A A
January 4 8 05 26:5 I Shight No promuncuce.
4 8 59 450 B Shght Do.
4 B 30 | 415 w 1 Near base
b 10 41 |20 W Slight At top
6 8 53 n2 E Do.
6 8 29 9b W 1
6 8 25 1G4 w Shight
12 10 48 | 175 w 0b
14 8 28 |23 w Shight
16 8 30 | 485 w Shght About the middle of the prominence.
17 10 20 115 i) Shight
18 10 28 | 3295 E Do
18 9 38 85 — 1 On upper half
19 8 52 1906 w Sheht
19 § 02 |28 w Slight
20 8 45 82 W Do.
20 8 35 7 w Shght
20 802 495 w Shght
21 8 38 |11 I Do.
23 8 3 | 1b I 0h Shght 2 A to1ed a little to the south of 1t.
23 & 19 |17 w Do.
23 § 18 | 3D w 2
24 & 209 |16 ] 15 15
95 | & 43 1 I Slight
2h 9 H |78 W Slight
20 8 36 |13 13 1 At several places.
27 8 48 [ 40 B Shght At base.
27 9 20 |40 1] Shght Do.
27 | 8 55 2) B Shoht
28 8 20 83D | W Do
2 | 8 40 40| W Slight
28 8 44 20 W 05
20 9 2 2 1 Slight
2 |y 7|2 B 05 .
20 8 41 | G4 W wlight Over the whole prominence.
24 8§ 39 |78 W Do.
30 8 b3 (29 B Do.
February 2 1520 |13 E Slight No prominence.
3 11 11 15 B 05 Do.
3111 16 B 05 Do.
4 8 41 |12 B 05
4 8 47 23 14 Shght
4 8 20 |08 w Do. Near base.
5 9 15 |20 B 0b Over the whole prominence
b 9 4 | Equator B Shght
7 8 b) |83 W 05 At top.
7 8 46 | 5D W 0 At top of the lower prominence.
11 8 20 | 765 E 0D No promnence.
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Liatatude. Displacement,
Date o Limb.
North, iSouth Red Violet, Both ways.
1917. wow, | ° ° A A A
February 11 8 58 20 B )
| 83 |75 W | Shht
12 8 43 | 835 -— 05
12 8 35 | 665 E | Shght
12 0 11 W Shight
12 8 b3 |16 w Do.
13 1 4h | 60D W Slight
10
14 FLI I B h
|90 N B Slight
14 & T 4 W 0b
14 8 |02 w Shght
14 g 98 178 W 1
16 8 4h |72 D) 05
1c 9 051 W Shght
16 8B |3t w Shght
16 8 Bh | 64D w Shght
18 8 30 7 17 0h
18 8D 17 W 0b
22 836 | 12 B Shglhtb
22 B 32 15 B Slight
24 8 30 415 1 Do.
25 & bl 815 | I Do
25 | 8 I 3B | W Slight
2D 8 36 |27 w Slight
27 0 6 |64 I slight
27 8 1h 3 B Slight,
27 843 16 I Do.
27 8 5l 23 w (0]
27 8 Db 135 ) W b Slight
28 9 0 16 w 2
March 1 9 14 12 ] 1 0h
1 0 17 185 | B 1
1 0 0 23 W 4
2 8 h2 20 B 1
2 [ 20 I 15
3 9 1 1495 w Slight
41 8 10 (415 b Shight
4 Rt |30 I 0b
b B8 by |22 B 1
6 8 48 | 28 W 0h
¢ 8 50 |20 D) Slight
10 9 O |85 B Do.
10 8 48 . B 0b
10 8 46 20 I Sli%:h‘b
10 9 0 545 W 0d
11 850|275 W 1R
12 9 2 11 E Slight
13 8 b1 |13 M Slight
13 8 49 155 | R 05
15 8 03 1956 | W 05
15 8 48 11 W Slight
15 8 46 |15 w Slight
%1 9 0 28 | B 15 )
17 8 34 30 w Slight

0G displaucd 05 A both

Remarks.

At top

No prominence

At top

Al top.
Do

ways ab
~13%5 West near base. Higher up,
C was diwsplaced to red by different
amnounty—maximum bemg 6 A at 9k
dm  Displacement (05 A hoth ways
ab base and 005 A to wolet lugher
up at [0b 20m, AL Uk dn there was
a (ant patch of hght at more than
TA A silar b - e didy a
ghosl  was seen on the wihor ~de
also. Al - 19° Wost C was displaced
at sevoral points to rod, the greatest
amotnt being 3 A at Yt 1m,

At sovoral placos

Al Lop.

Al top

Al basc.
Qvor ety
Not seen ab Ob 20m,

At base,
At top.

Noar base,
At top

At top. Nobsoen at 9b 2m,

At base.
Dao.

At top. Prommence and displace-
mont disappoared at Y 15,
Al top.

Al bop.
Do.

Al top.
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Remarks

Latitude. Displacement
Dute IH SO l.i} —— Limb |— -
North [South. Red Violet Both ways.
w15 W s | w & Siaght -
March ) 25 Shg
18 9 33 |8 W 05
19 8 53 |13 B 1
20 § DY |27 o) Sheht
20 ] 4 | 255 I 05
20 8 5b 75 w Shght
20 8 49 |70 W Do.
9 0
23 g to 165 iy 15 25
9 6
24 0 30 | 395 u Slight Shght
27 8 35 30 E Do.
27 8 32 68 0] Shght
27 | 8 48 2 | W Shight
29 8 59 |10 E Shght
29 9 0 6 I Shght
29 8 43 | BHE w Do
29 8 40 | 805 w Slight
30 8 4b |2l L 05
30 | 8 48 26 I Shight
30 8 40 30 w Slight
April 4 | 8 B0 |68 w Slight
4 8 48 | 83 w Do.
T8 @8 |27 0] Shght
8 ] 8 16 765 ) I Shight
8 8 1 82 w Do.
9 8 80 |1 w 0'H
10 8 09 |18 i) Slight
10 8 by |13 it (40
10 g0 {11 o 1
12 8 3 10 E Shght
12 8 3 135 I Do
12 | 8 47 835 1 I Shight
12 | 8 95 22 w Do.
W8 40 |7 E 05
13 8§ b5l 26 E Shglht
16 9 47 13 B Slight
16 | 8 07 | 250 B 005 1o 2
16 | 8 48 | 835 w Slight
18 8 28 |28 B Shght Slight
19 8 42 | 265 1 Do.
20 1 8 33 |26 o] 05
20 8§ 41 |18 w Shght
21 8 14 |81 & Slight,
23 | 8 4b 11 D) Slight
2t 8 33 |10 w Slight
23 | 8 83 |15 w 05
24 1 8 B3 |11 w b
25 8 18 | 83b B Shght
25 | 8 42 14 o] Do,
25 829 30 W Do
25 8 24 ) 28D w 5
25 | 8 21 |62p w Shght
2 | 8 19 |80 W Do
25 1 8 19 1835 W Do.
2 1 8 40 27 B 1
26 8§ 12 7 b 0h
2619 0 25 W 15
28 9 45 605 | E Shght
May 2 9 3 81 w 1
4 |9 b |25 w 3
519 25 |25 B 4
5 1 9 35 e B 2
5 1 9 14 |33 w Slight
719 5|23 E Shght

At top

At base.

At top

At different places.

To red al top, to violet at base
At top

At base

At base

At base

No prominence

Over tho whole prommence cxcept
near base, amount varying from
05 A to2 A,

To red al top, to violet al base.
At base.
Do.

No prominence

At basge.
No prominence,

At top.

No prominence.
Do
Do.

On the floating mass.



235

Latitude. Displacement.
., Hour | |y e
Date. LY.T Limb ~ Remarks.
North.South. Red. Violet Both ways.
1917 H. M ° ° A A A
May 8 g 45 24 W Slight
Y 8 50 31 W Do.
9 8 37 |20 W 05
10| 8 5 |165 W Slight
11 8 48 |10 W Do.
11 8 42 15 w Do. Over the whole prommence
12 9 5H |18 B + 8 Displacements disappeared at 9* 9m,
13 8 7 (e B Slight
15 O 10 |87 B 1
15 8 48 34 w Slight | No prommence.
16 8§ 47 9 W Shght
19 8 47 ] w Do.
19 8 43 1475 w Do.
19 8 42 {51 W Shght,
20 8 44 |23 T Do. Over upper half.
20 | 8 4 46 B Slight
22 8 4b 25 B 1
24 8§ 5 110 D) 2 At top.
24 8 50 1 I Shght
27 9 31 15 W Do.
27 9 30 7 W Slight
28 9 b |10 I TH
June 2 8 40 | 27h 0 Slight At top.
2 8 36 B I Shght
3 § 59 [175H w 2
8 11 00 |26 | 1
9 15 30 6 I 1 2 At the north end of the prominence.
11 0 2 |39 [ 1 1 o,
11 10 10 20 b Rlight | At the south end.
13 9 8 35 W Shght .
16 8 50 | u2h E Slight
21 8 40 | 325 B ]
22 8 DY 17 w b
o ] 53 [ 22 w 1
22 8 43 |7 W Slight At base,
24 8 4R | 635 i) Do. No prominence.
24) 9 0 15 w (5
30 8 16 h E Slight
30 8 19 15 B 1 Shghtly changing
30 823 (8 w Slight No prominence.
30 86 G w Shght, At %he south end of the prominence.

The total number obgerved was 207, against 179 in the preceding hall-year. Therve were 122 in the
northern hemisphere and 84 in the gouthern, I being on the cquator 3 108 or 52 per cent were on the eastern
b, 96 on the western and 3 on the central meridian.  One hundred and seventeen were (o the red, 79 to
the violet and 21 hoth ways simultancously.

Between 0° and 30° there were digplacements observed in 129 prominences, between 31° and 60° in 36,
between 61° and 90° in 42.

Reverswls and displacenients of the C lisie on the dise.
Two hundred and forty-four reversalg of the € line on the dise, 22 dark markings of the D3 lne, and 73
tigplacements were recorded, cach of which i8 an increage on the previoug half-year. Their distitbution
east and west of the central meridian together with the most probable excess due to chance ig given below .~

n Percentage Most probable

East. West. @ust. excess,
Revergals of C near gpots ... e 120 118 516 %= 227
Darvkenings of Dy 13 9 591 & 74K

Digplacements of C ... 39 3 h34 &+ 4774
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There was a large preponderance of digplacements towards the red, 46 bemng to the red, 20 to the violet
and 7 both ways simultaneously.

Promanences projected on the dise as absorption markings.

The grating spectroheliograph for photographing the absorption markings mm He lLighl was in regular use
during the half-year Photographs were obtammed on 138 days counted as 125 effective days. The mean

daily areas in mulhonths of the sun’s visible hemisphere, corrected for foreshortenimg and the mean daily
numberg are given below :—

Areas. Numbers
North . . .. . . 1556 10 14
South . . . 1131 322
Total . 2087 18 36

Compared with the previous half-year there 18 an mereage of 55 ( per cenl m areas and of 42 9 per cent m
numbers  This increase 18 evident in the region from 0° to 50° both north and south of the equator, whilst

the activily in the polar regions has entirely disappeared in the northern hemigpherve, but remained wnchanged
in the gouthern

The distmbution of the absorption markmgs w latibude 15 shown 1n the accompanying diagram ; the only

remarkable feature 18 the digappearance of the usually marked activity vound the north pole although evident
in promincnces

320 4
FiG. 2—- MEAN AREAS or Ha ABSORPTION MARKINGS.
na0 JANUARY [ TO JUNE 30,1917
. Total mean area for northern hemisphere = 1556.8 millionlhs.
» Southern » = [131.5 »
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The distribution relative to the central meridian of the sun shows the usual excess on the eastern side,
there being B2 9 per cent of areas in the eastern and 534 per ceni of numbers. The most probable excess due
to chance 18 0 70 per cent on either side, whalst the chances of excesses of 2'9 per cent and of 3'4 per cent on
either side are regpectively 48 timeg and 206 times less likely than equality on both sides.

KODAIKANAL OBSERVATORY, T. ROYDS,
3rd August 1917, Assistant Director.

MADRAS PRINTED BY TIE SUPERINTENDENT, GOVERNMENT PRESS—I1417,
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