Rovaikanal Abscrvatory.

BULLETIN No. LVI.

SUMMARY OF PROMINENCE OBSERVATIONS FOR THE SECOND
HALF OF THE YEAR 1916.

In this bulletin the spectroheliograms obtained at Srinagar until the end of October by the Kashmu
expedition under Mr. J. Evashed, F.R.8., the Director, have been used to supplement the Kodaikanal series.
Visual observations at Kodaikanal were practically confined to displacements of the hydrvogen lines and to
metallic prominences, a8 the position angles, heights, and areas can now be much more satisfactorily determined
{rom the photographs. For those days when Kodwmkanal photographs of prominences were incomplele,
imperfect or wanting, the photographs laken al Srvinogar were substitubed when available, This wclusion of
the Srinagar photographs up bo the end of October raiges the total nwumber of days of obsgervations {rom 163 to
169, and the number of clfeclive days [rom 152 to 162.

The digbribution of prominenced obgerved and photographoed during the half-year ending December 31,
19106, 18 vepresented in the accompanying diagram. The full line gives the mean daily arcas and the broken
line the mean daly numbers for cach zone of 5° of latitude. Tho ordinates represent tenths of a gquare
minute of arc for the £ull line and numbery for the broken lino.

3 TG, 1.—~MBAN AREAS AND MEAN NUMBERS OF PROMININCES,
KODAIKANAL AND SRINAGAR.
JULY 1 10 DBCEMBER 31, 1910.

Mean areas == full hne.
Moean numbors = broken line,
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The noteworthy features of the distribution are the minimum near 50° and the maximum near 650
This maximum has moved another 5° nearer to the poles compared with the previous half-year ; the northern
zone is about 5° ahead of the sowthern, as 15 also clearly shown in the prommences projected on the dise as
absorption markings The maximum near 30° which has boen noted for several preceding half-years has
almost disappeared.

The mean daily areas and daily numbers (corrected Lor partial observations) are given m the table below,
where the data for Kodaikanal alone are given separately for the sake of uniformibty with previous
bulletins.

Mean daily areas Mean daly
(square minutes) numbers.,

Kodaikanal and Srinagar obgervations ( North . .. 198 928
(162 effective davs). South ) 160 881
Total .. 358 1809
Kodaikanal observations North .. 204 937
(152 effective days ) South .. 161 8792
Total .. 365 1829

The above figures show a decrease of 65 per cent m arcas and of 6°2 per ¢ent in numbers, when compared
with those of the previous half-year., The distribution in latitude shows thal the dimmution m area affects
practically all latitudes but 15 especially marked in the south between 20° and 40°

There hag been an excess of prominence activity in the northern hemigphere, nawmely 55°3 per cent in
areas and 51'2 per cent in numbers. The excess of activity in the northern hemisphere is also to be seen n
metallic prominences, in the displacements of the hydrogen hines in prominences and in the Hea absorption
markings.

The monthly, guarterly, and hall-ycarly frequencies and the mean heights and extents of prominences

recorded at Kodaikanal and Srinagar are given 1n the following table. The frequencies are derived from the
number of effective days.

Abstract for the second half of 1916.

Number of days of
Mont observations Number of | Mean daily Mean Mean
onth e 7, " |prommences, frequency. | height. oxtont,
Total. Eftective
‘ 91 6' I (<)
July . E] 30 433 1474 B 251
August . . 30 29 489 169 356 246
September ... . 26 24 415 173 330 234
Oclober . 29 27 479 177 367 2:40
November . 27 26 566 21-8 321 2-h4
December . . 27 26 47 21+0 345 352
Third quarter 86 83 1337 161 337 244
Fourth quarter v 83 79 1592 202 343 278
Second half-year .. 169 162 2029 181 340 2:62




Areas show a preponderance at the western limb, and numbers at the eastern limb as shown below
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Distribution east and west of the sun’s aiis.

The

most probable excess duc to chance when 2929 prominences are observed is ==0°62 per cent, and the occurrences
of 51°25 per cent and 47°90 per cent at either limb are respeetively 2'5 and 13'2 times less likely than 50 per
cent at each limb -—

1916 July to December

Numbers observed

Total areas m square minutes

Tast.

1501

Wesl. Percentage east.
1428 5125
3024 4790

2780

Metalle promenences.

The following metallic promunences were recorded in the half-year :—

TABLE [—LIST OF METALLIC PROMINENCES OBSERVED AT KODAIKANAL, JULY 70 DECEMBER 1916.

Date

1916

J Uly

August

Heptember

November

Decembet

Latitude
{-‘:l;:l}l]‘ BELHO. T I
North South
u M ° ¢ °
1| 8 4o 12
508 2] 10 92
0| 8 50 6 18
14 |10 3 9 13
25 8 50 12 24
to
9 10
20 1 I 170
9% | o 82 2
18 2 5 (8
P ) 20
] 8 18 2 16
28 | g 0 16
5} 8 42 10
O I T v 8 33
0 8 B1) 27
0| 8 o2 4 13
0] 8 58 b
{8 59 10
0] 8 59 2 16
17| 8 48 4 35
18 8 5B 4 15
9] 8 88 B
vy | 8 2 3 175
9% | 8 8 4 4l
27 14 58 6 12
30| 8 86 3 106
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Dy, Dy, by, by, by, by Faint,
Dy, Dy, by, by, by, by, 3168, 5276 2

D,, Dy, by, bs, by by, H816 8, 6677,
1, Dy, byy by very bright

(1()77 D;, D, 53231, "). 16:9, 53838, 52762,
.)270() 52698, by, by, by, by, 5234°9, 5).274
5297 0 5208, HROG2, H204-8, 5197+ 8 5018 6
5016, 49241

I)M Dn. bl’ bal bﬂ, bﬂ'

Dln DBv bh Day blb i

Dl, ,Dg, ])1‘ l)g, }Js, b.g, 5316 8,

6677,

D 13 Dzv b17 bz

6677, Dy, Dy, 0.365 0, 53168, 52762, 52348,

5197 8, by, by, by, by, 5018 6, 501G, 49941,

Dy, Dy by, by, by, by, 5316 8 stightly brlght
Whola pmmmence seen in Dy, Dy, by, b, by,

1)4 \)
49241, ..)016 50186, by, bs b by, 51978
bR 8 .)2.763 H284 2, 0.51()8 53630, Dy, Dy,
6677, 7065,
Dl, .Dg, b;_, bgr ba, bg, H316°8.
Do.
Do.
D,, Dy by, b, bs, by, 58168, H234°8,
530630
Dy, Dy, by, by, by, by, 5316+8.

5276:2,



222

The total was 25 against 33 in the preceding half-year. Their distribution, north and south, and oxtreme
and mean latitudes are given below :—

Mean Exireme
Number. latitude. latitudes,

North .. . . . 17 1877 35,5
South .. . . . 3 239 43, 10

Nine of these were observed on the castern hemisphere and the remaining sixteen on the western.
Displaceinents of the hydrogen lines.
Particulars of the digplacements observed are given in Table 11.
TABLE II.—DISPLACEMENTS OF THE HYDROGEN LINES.

Luatitude. Dasplacement.
Date. ?&% —— Limb. |——— s - Roemarks.
North.JSouth Red. Violet, Both ways.
1916. o M ° ° A A A
July 1 8 40 12 w Slhight
2 8 21 | 32 w Do. Al top  Height 1007 ot
8h Q7m  TH* ai &k HYm
and 35" at 10h Gm
5 8 15 9 A 05
5 8 4 3% | B Shght
6 8 33 845 l W Do No prommnence
6 8 30 585 | W Do
6 8 17 |85 W Shght
8 8§ 20 |21 w Slight Qver whole prommence
(707 high).
9 10 7 65| W Sheght
9 0 0 |22 w Do
12 8 27 315 W Blight
13 9 3b 9 B 05 Over upper half of
rommence (1607 m
101ght)
18 8 26 | 675 ol 05
18 8 35 50 B 05 Ovor whole prominence
(height 20).,  Amount
1 Aal 8B4 38n, No dig-
placewent at Bh 45m
18 8 24 7 w Shght
20 9 1 | 625 B Sheht
20 9 8 |11 i * * Slight On  southern half of
proumunence  bage  16°,
hoight 7057, * shghil
ko ved at buse at R7°E
and 1 A 1o violel over
the whole ynominen
1o the south ol 1t
Ok 1(m,
20 8 5bb 35 Ti Slight
20 8 48 | 25 W Shght
20 8 45 | 85 w Slight No prominence.
21 8 50 | 125 B Slight
2 8 43 | 675 E Shght
23 8 58 13 w Shght
24, 10 30 | 67 B Shight Al bage.
24 10 20 | 235 w 3 Shght at 10 22m  No
. rommence here.
20 8 56 785 0} 1 2 A at & 59n,
26 8 42 95 | W 2 At top.
31 9 50 |16 B 1 At the end of tho stream-
or flowing north
31 8 58 29 E 05 Over whole prominence ,
) height 407
31 9 2 105 w 1 Dlj'?l:wement gone at 9h
AER
31 9 16 |18 w 2 to red and| There appeared to he
1 to violet dauk G also displaced
contiguous to bright C
towards violet. This
feature was nol visible
at §h 27m,
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Latitude. Amount of displacement.
Date. IH So.urﬁ Lamb. Remarks.
N. S. Red. Vielet Both ways.
1916. mowm | ° | e A A A
August 1 9 13 |19 w 1 05 Form but not the amount
of displacement chang-
mg.
4 8 0 |12 W Slight No prominence.

10 8 50 18 W 1

14 10 3 |13 E Slight 1 A to violet at 10" 4m,

16 9 30 95 B Slight

21 9 17 24 B Shght

21 9 10 19 | w Slight

23 9 4 1w Slight _

23 8 59 |4 w Slight

24 9 5 |83 E Slight

24 8§ 55 19 E Slight

24 8 Bb 25 B Slight

24 9 12 |12 W Do.

25 8 35 |29 W Prominence  at
this  position D
dHetac}]%a’c‘i . m thg

a. Displace- | £ 2"
mot ¥ over xsnlenlil;z
w&mle . detach- | =8
ed part,

25 8 40 18 W 1 At base. h15m,

25 9 15 | 24 w 2 Al base.

o 8 30 6 E 05 ,

27 8 18 635 | W Slight

27 8 5| 335 W Do.

27 8 2 |77 W 05

September 2 8 55 |B55 w Shght . No prominence.
3 8§ 48 1 W Slight
3 8 40 |08 W Slight .
4 10 54 |22 w Slight Al top ; heighi 10",
6 8 48 3 B 1
6 8 31 10 N4 b Not soen at b Om,
6 8 2 |85 W Slight

1! 9 55 415 B Slight

18 8 37 825 I Do.

22 10 10 | 175 w 1

23 8 40 195 B Slight

24 8§ 86 |27 W Slight

25 9 32 |25 w Do.

25 8 12 |53 w Slight At the southorn end of
the  strenmors.  Dis-
placoments over 5° on
1hoe southern side rang-
mg from ghght to 2 E
8t 20m,  Nothing at
8h Ohm,

20 1125 |19 W Slight

26 11 27 |24 W 15

97 8 87 |83 B Slight

27 8 33 81 I Do.

29 8 35 |69 e Slight At top ; height 207

29 8 ©5 36 B Slight

30 9 G |33 B 15

October 1 8 29 |21 w 05 At top , height 30",
2 8 40 32 D 1 Slight Over the whole pro-
4 11 15 |18 B Slight minence ; height 157
7 8 57 |25 D) Blight, .
8 9 5 |18 B ) Slight
8 8 49 695 | I Slight

11 8 45 3 E 1 .

11 8 32 35 B Slight

13 8 48 |805 B Slight

13 8 50 |32 B "5

14 9 40 18 B 05

17 8 24 |38 E Slight A1 top ; height 357,
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Both ways.

Remairks

A

Shght

Shght
Shight

Shght
Do.

Shght

Slight

Slight

Latitude Amount of displacements
Date Hour - - [Lamb
) IsT -
N S Red Violet
Q b
1916. oM ° © A A
October 17 8 15 8 w 2 Shght
17 8 8 46 W Do.
20 ) 28 205 W 0h
24 8 16 | 665 W Shght Shght
24 8 31 | 7556 w 05
25 8 28 |35 B Shght
25 838 195 W Do 1
25 8 41 |12 w 05
26 8 30 | 58b W Shght
27 9 9 | 345 i Do.
31 8 30 | 635 E Shght
31 8 385 |18 E Shght
November 1 8 30 |24 B 15
1 8 25 185 | B Shght
2 8 50 | 235 B
P 8 28 | 525 w Db
2 8 22 | 745 w Shght Shght
2 8 22 |82 W Do
3 8 28 |20 & 1 0b
4 830 | 30 B 3
4 8 23 | 195 W 1'h
4 8 20 |[Equa- E 15
tor
5 8 41 29 . B
10 35 4 05
6 % 75 B { at base at lop
9 37 gh B7m 108 35m
6 9 8 |57 w .
8 10 12 18 B Slight
9 9 6 |19 E Shght
9 8 40 |57 w 05
11 9 6 |30 [, B Shght
12 9 19 30 1] Do.
13 8 18 |17 W 05
14 8 27 4 D] Shght
14 8 49 | 275 W 05
16 9 o7 83 B Shght
18 8 17 |20 W Do.
21 8 42 22 E
21 8 42 245 | E 0°5*
21 8 46 35 o} 05
21 8 17 |52 W Shight
26 9 52 26 B .
27 8 45 |41 E Slight
27 8 28 |53 W 05
27 8 25 |75 w SLght
27 8 23 | 876 W Do.
28 8 b5 65 B Shght
28 9 00 16 D) 1 05
28 8 38 |17 W
30 9 8 | 1556 k0 Slight
December 1 8 57 185 | E 1 2
at base at top.
2 8 48 40 w 05
2 8 43 18 W
2 8 39 125 W Shght
4 8 37 |33 E ()

To red at top and to
violet at base, (Height
20) Dy sumlarly
Qisplaced.

At base

To viwolet at top, to red
a hittle lower (Height
95" )

Over whole prominence

At top.

Al base

Over whole prommence.

To red over the longer
streamer and to violet
at base of prominence,

At base

To red at base, to violet
at bop

3 A at top, 2 A at base.

At base

At base.

* To rod at 8k 44m,
Al base.

No prominence.
At base.
Do

Al DAbE. LA L0 VIOLEL at
top at 8" 437 3A to
violet al top and 05 A

to red at basge at 8h 45m.
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Amount of displacement.

N. S
o 1]
28
b H
27
a8
6h
¥
9
88D
)
17
48
20)
13
2H
h
26
BX
33
17
11
19
20)
20
88
21
1
6
17
13
66 H
12
6D
17H
13
18
Ho
106
10
470
61
25
45

Limb. Remarks.
Red. Violet Both ways.
A i A
w 2 Shght, Shghtly to violet at base
w Sl 16265 10h h2m.
igh Y Bnce.

W Shohs Shght g No promnence

L 5 At base.

w Shght Oﬁ the upper part

¥l u'

W 05 e1ght 100

I Slight,

0] 05

W 05

i) 1-5

W b

E Slight Slhight, To red at top, to violet
(‘)8" lower part. Height

) Do o

W Do

w 16

B b

W N Slight

w Rhght o To vialet b base, to red at
4 . o e} .

B 05 top. Height 145

B Slight,

3D )

B 1h

I Slight

0°H

w Slight

I Slight

I Do.

D) Do

B b 2 Only to vielet at 8B 58w

. and nothing ab Or Om,

I . 1 At lop. Helght 30,

1 3 5 No ~ prominonce. Both
ways lower in ¢hromo-
sphere and Lo ved higher
uf). A prominence 237
al 8 4m,

E I

w Slight

B Shght

i (135}

i) Shight

B Do.

W Da.

w Do.

I Do.

W 05

w Slight

The total number observed was 179 aganst 260 of the preceding half-year. There wore 115 in the
northern hemisphere and 63 1 the southern, 1 being on the equator; 93, or 52 per cent, were in the eastern

hemisphere, 85 m the western and 1 on the central meridian.

Eaghty-nine of them were lo the red, 87 Lo the violet and 23 both ways simultaneously. Between 0° and
30° there were (lisplacements observed in 105 prominences, between 31° and 60° in 42, and between 61° and

90° in 32.

Reversals and Displacements of the C line on the Disc.

One hundred and eighty-four revergals of the @ line near spots, 17 darkenings of the Dy line, and 44
displacements were recorded.

Tach of thege is a marked decrease on the previous half-year.

Their distribution
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eagt and west of the central merulian together with the most probable ecxcess due to chance is given

below :—
East, West Pel‘gg;lttnge M":f(g;‘;;bable
Reversals of C near spots .. w104 30 26°5 £25%
Darkenings of Dy . 10 7 588 +847
Digplacements of ¢ . . . 20 22 476 +£=51%

There was a large preponderance of displacements towards the red, 31 bemng to the red, 14 (o the violet, and
T both ways sumultaneously.

Promwnences projected on the dise as absorpbon markings

The grating spectroheliograph for photographing the absorption markings in He hghl was wm regular use
during the s1x months. Photographs were oblained on 111 days counted as 93 effectave days. The mean daily

areas in millionths of the sun’s visible hemisphere, correebed for foreghortening, and the mean daily numbers
are given helow .—

Areas Nurnbers,
North 98076 751
South 74672 D34
Total - 172678 12°85

The arveas of absorplion wmarkings given in Kodaikanal Obgervatory Bulleting XL V11, 1., and LII, for the

year 1915 and the first half of 1916 ghould be multiplied by 2, those given for previous years being corrcet.
’f‘hey are reproduced correctly below i —

Mean darly areas of Ha Absorption markings.

(Millionths of the sun’s visible hemisphere.)

1915 1015 1916
January to June,  July to December.  January Lo June

North .. . o 153674 98470 8122
South .o 12148 134773 8798
Total .. 2751°2 2331°8 1692°0

The hstribution of the absorption markings in latitude ig shown in the accompanying diagram, and is.
gimilar to that in the previous half-year, except that there is a secondary minimuwn in the belt 25° to 30°.



Millionths of the sun’s visible bemisphers,

w27

160
Frd, 2.—MBAN AREAS OF Ho ABSORPTION MARKINGS.
JuLy 1 70 DECEMBER 31, 1916.

. Total mean wrea for northern hemisphere = 9806 mill:onths.
120 i southern " = 746-2 "

80 ™

40 —

0 1
90
40 -
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Contrary Lo every other form of prominence activity these marlkings ghow an mcrease on the previous
half-year. The increase is, however, enlirely in the northern hemisphere, both areas and numbers showing a
decreage m the soulthern hemisphere compaved with the previous half-yecar.

The distribution cast and west of the central meridian has yveverted to the usnal excess on the eastern side
the percentage on the castern side being 553°8 in arcas and 54°8 in numbers.  The mosl probable excess due to
chance 1 10 per cent on cither side, whilst the chances of excesses of 58 per cent and 48 per conl on erther
sude ave respectively 240 and 3100 times less than that of cquality on each side.

KODAIKANAL OBSERVATORY, T. ROYDS,
6th Mareh 1917, Assistant Diveclor,

Price, 8 annas.]
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