Rovatkanal Observatory,

BULLETIN No. LIX.

SUMMARY OF PROMINENCE OBSERVATIONS FOR THE FIRST
HALF OF THE YEAR 1918.

The distribution of prominences obgerved and photographed during the half-year ending June 30,
The full line gives the mean daily areas and the

The ordinates vepresent tenths of a
The means ave corrected for

1918, 1s represented in the accompanying diagram.
broken line the mean daily numbers for each zome of 5° of latitude.
square minute of are for the full Ime and numbery for the broken linc.
incomplete or mmperfect observations, the tdtal of 171 days bemng vedneed to 151 effective days.

Mean agens AND MEAN NUMBERS OF PROMINENCES .

Janvary 4 ro June 30, 191 8.

3
Mean aras— full Line
NORTH Mean numbers — broken line

The most sirilong change since the previous half-year iy the great incrcase in the south polar promi.
nences ; there is algo a further mercase of latitude of the polar prominences, which are now shown to envelop.
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m v H ' 3 It s
both ﬂ“lt‘ﬁ-o I'he regions of minimum activity between the polar and mud-latitude prominences are shown
1951 H r‘) 1 . ¥ . -
between 65° and 75 in Lhe north and between (60° and 65° in the south. Iu this last zone the activity fell to
a very low obb, Al Lhe cquator prominence activity shows a marked decrease compared with the previous
half-yoear,

" A N . . .
Fhe iean daily areas and daily numbers corrected for imperfect records are given helow .—

Mean daily areas Mean daily

(square minutes) numbers.
North .. .- . 228 877
South ... - . 272 9°39
Total ... 500 1816

—— ——

This indieates a vory slight ineroase over the previous hall-year in areas and a decreage of 9 per cent in
numhers, but both arcas and nwmbers ave less than during the first six months 1n 1017, Owing to the areat
inerease inaelivity of the south polar prominences and of the zone between 45° and 55° gouth, the southern
bemisphere now shows o preponderance over the northern. Durmg the years 1916 and 1917 the northern
hewmisphere has exeeeded the southern in prominence activity

The maenthly, quarterly and half-yearly frequencies and the mean height and extent of prominences ave
givon in the following lable,  The frequencies are demved from the numbeor of effective days :(—

TABLE I —ABSTRACT FOR THE FIRST HALF OF 1918.

Number of days of
Monll obsorvation. Number of | Mean daly |  Mean Mean
ontl T “7T7 [prominences.| [requency. | height. extent.
Total. Elffeclive.
1018, " @
January 47 25 622 209 413 431
Febraay 28 20 G:) 208 815 360
Murelr 31 30 506 169 841 450
April 30 27 H4 187 324 383
Muy 27 19 988 152 301 353
June 28 24 414 173 315 3061
" Fieed quarboer s B 1568 04 35 13
" Hoeond quarter 8 70 1200 172 7 365
T Wied alloyonr 71 151 2774 14 503 392

Phe mean height of @ prominence and the mean number of prommences bave dimnished. The wean
extont as vory slighUy inereased.

Distritnetion east and west of the sun’s aris.

An exeess of bobll areas and pumbers had been noticed on the wesk limb n the second half of 1917. Tt
econtinued and was gronber in amount in the first half of 1918. The figures are given i the
table o~

following

1918 January Lo Junc East, West. Percentage east,
Number observed 1828 1487 4793
Toinl aveas in square mmutes 3580 3978 4736

Thore i no marked dilforence in the mean brightness of an eastern or western promience.
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Metallic vrominences.

The {ollowing metallic prominences were recorded in the half-year :—

TABLE II —L18T OF METALLIC PROMINENCES OBSERVED AT KODAIKANAL, JANUARY TO JUNE 1018,

1918

January

Febroary

March

April

May

June

14
28
28

26
206

$
19

30
31

i
10

17
21

30

10
11

{;—Ié“}f: Base
1 M °
8 25 1
8 42 2
8 45

9 2

Q 18

8 H8 2
] 30 3
8 36

# 27

) 42 4
] 48 10
# 44

8 37 2
] [}3] 2
8 37

8 27 10
§ 30 7
8 32 6
8 42 4
8 38

8 a7 4
8 20

8 42 1
8 33

8 16 1
8 28 2
8 40 5
] 48 16
8 206 1
8 3 2
9 2D
836

9 8 1
8 45 B
10 15

Latitude.
Limh. | Height. Limes.
North South,
0 n n
1945 W 30| 4024+, 501G, 50186, by, bs, b, by, 51077, 5234 8,
?f’;{;z 52842, 5316'8, D3B3 6, 553H 0G, Dy, D,,
(3
5 W 15§ by, by, bg, by, D316 8, 53630, Dy, D,, 6677
11 W 10 { 4924-1, BB 6, 51977, 52'34 8, 527(3 2842,
6316°8, D63H06, Dy, D, b], 2 D, ba. 6677
and 7065 slig rhily lm hi
17 I 40 1 Dy, g, Iy, g, Dy, by, 5316 8, 4924 1,
32 i 15 | Dy, Dy, bl. bz, bg, by, 53106 8 G677,
18 w BO | d92d 1, D086, 52348, ”)27()2 5316:8, Dy, Dy,
6677, All vory bri rhb
270 w 300 {49241, 5016, UK G, bl, Dg, H19777, 52087, 52348,
527(1'2 D38, A6 1), HH3b 06, Dy, DB. 0077
70686, All very lmght,
12 E 15 | Dy, Dy, by, l)z. l
135 B 35| by Da, bas by, 53 () H 7)1, Dz, G677, 7065,
2 b 20| 402400, DOIRG, by, be, b, 51‘77, H234 B,
DRATE, DR, o.’:lhx ’)5(),&“, H3OT'8, 5535 0()
Dy, D, 6677, 7065,
12 i 36 1 492441, al)lh, B8 G, by, by, bg, by, 1977,
D238, 52762, B28L2, 53168, 536340, Hb3506,
D, Dy, 6677, 7060,
21 w 30 | Dy, Dy by, b
395 W 10 D)_, Dg, bz, 1)3. 1)3
20 0] 201 Dy, D,y b;, Dy, Dgy b
21 W ho , ba.
20 w 35 )(377 ])1 D.x, .’3.31()8 by, Da, by by, H016.
145 B 70 Di, Ds, 1)1, l);}, bg, bd, b3168
16 B 1125 Dl, D;h l)x, l)n ])3, b&, 5;”() 8.
20 B 60 1 49241, 5018, BOLRG, by, by, D, by, H234°8, 52762,
6816 8, Dy, D, 6677, 7065.
1 w 1 | Dy, I)n, by, by, ba, by, 6677, 7065, 49241, 5016,
Hn31o'8
3 B 10| BOTG, by, b, by, by, D348, 5276+2, H316:8, 53030,
1 Dy, 6677, 7065,
18 B 4h | Dy, Dq, by, bg, 1) b,
22 E ) 4‘)‘)11 holG, )()IM), by, s, by by, 8316+8, D,,
Do, l)(»77 7065,
19 W 101 40201, 50 Ih‘ G018 G, by, bg, hg, by, B197°7, B316°8,
Dy D%’ T . b, 31658, 677, 7065,
24 B 20 | Dy, 1 Doy by, by, B316:8, 6 )
f‘.) W 10 4‘124 1, G016, 0186, by, by, b|,, by, 5 168, Dy, Do,
(‘)()77 TOGH.
lg'{) E 40 st DE! bl‘ ])25 1)158 bil
15 E R0 | 492244, 4924 1, H010, SO G‘ by, by, by, by, B1OTT,
FEYe 8, 5276 '5 5284‘«, B31G 8, [31, ').SG.E(L
5630 (lh, Dy, Dy, G677, 7065.
18 E 256 1 6677, Whole )10mmonco goon in it,
24 w 15 Dl, Dy, by, gy })3, by, 53168, 6677,
17 E - 2y My g, Mg )4
256 E — De- b;, bg, by, b, G
1840 E 15 | Dy, Dz by Dy by, b, .ﬂlb ], 4924-1, 016, 6677..
235 W 20 | 4924°1, SO18G, by, by, by, b4‘ 531068,
20 W 25 D1, Dz qhghtly brxg
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The metallic prominences recorded above were distributed as follows :(—

_— Number Mean latitude l}iﬁm&({g:
North 19 181 2, 395
South 16 193 11, 32

Twenty were recorded 1n the eagtern hemisphere and fifteen in the western.

Drisplacements of the hydrogen lines.

Particulars of the displacements observed in the prominences or chromosphere are given m Table IIT.

TABLE III.—DISPLACEMENTS OF THE HYDROGEN LINES.

Latitude Displacement.
Date. IHSO% Lumb. Remarks.
North.|South. Red. Violet. | Both ways
1918, . M ° ° A A. A
January 1 8 36 10 w Slight
1 8 25 1195 w Slight
3 8 26 215 | B 05
3 8 25 30 o) Shight
3 8 42 | 5 w Shght
4 9 17 | 115 E 5
4 9 2 |47 W 05
) 8 47 |15 T
bt 8 35 60 5] Slight
5 8 30 75 w Do.
6 8 39 |80 E Slight At base.
6 9 & 57 B 1 05 To red at top ; to violet at base.
6 8 56 475 | W Shight At base.
8 8 53 106 | W 05 Do
8 8 52 |10 W Slight At top
7 8 50 405 | B Do.
7 9 0 |8 W 05
8 8 44 85| W 05
9 8 85 8 E Shght
10 8 50 | 60 B Do.
10 9 1 135 | B Slight Do. To red at top ; to violet at base.
10 9 7 615 | E 05
12 8 25 |79 E Slight
12 8 37 |61 B Slight Over upper part.
12 8 42 |18 B 05 06 At different points.
12 g 32 | % w Shght
14 8 87 41 B % 3 To red at base ; to violel at top.
14 8 3 855 | W Slight
17 8 58 | 245 w Slight Shght
20 8 55 | 40 I Do.
D19 0 8 E Shight
20 9 3 16 B 1
2 8 45 | 70% w 05
22 9 2 110 E 05
22 9 23 575 | W Shght
22 8 52 |19 w 1
22 8 50 |52 w Shght
92 8 50 |61 w Slight Al base,
22 8 40 |89 w Do. Do.
28 9 18 32 B Shight
28 9 5 285 | W 2 At top
28 & 58 |18 w 0
28 8 52 |45 w Slight At northern end
30 8 25 | 785 E 05
30 8 25 |75 B Shght
30 8 24 |70 B Shght
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Latitnde
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0
16
A H
h4
275
185
25
37
32
465
nebh
7
hbH
606D
84
20
10
1
11
17
19
44
1
15
135
KB
85
(2
11
19
83
68
20
470
31
20
2245
335
(5
36
hlh
2
80
86
12
190
20
19
59H
7
525
ViR
i
22
34
o
625
28
Hhh
515
HhH
135
76
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29
175
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Displacement.

Red

Shght
Shght
‘ 0h
0b
Shght

h
Slight

05

Slight

Slight
)
3
Sheht

1

1
15
Slight

Yo,

U

Violet Both ways,

A

0h

35
(h

Shght
15
)

Slight
05

1
Shight
Hlight

Shght
Slight
Do
Do
Do

Slight

Slight
0D

.

Slight

Sight
05
Slight
2

Slight
15

t

A

1
0h

Shght

Shght,

Slight

Slight

Symmetrically

Remarks

To red ab bop ; to violel at base.

At northern end.

Al base
At top.

To vod ab top , bo violet al base.
Do.

.Ajl 1:0'9
At baso
At o

To ru(Y at top; to violet al base.

Al top.
Do.p
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Latitude Dasplacement,
Date IHSO% Lumb - — Remarks
North [South, Red. Violet. | Both ways,
1918, U, M ° ? A A A
March—cont. 4 g 49 | 83 . Shght
41 8 3 20 B | Shght
) 9 23 1575 E 1
5 8 b7 415 B 05H
] 9 4 72 W Slighi,
] 8 40 9 W Do
1] 8 80 715 W Shght
71 8 2 |69 E Shght
71 9 9% |60 E | Shgh
T & 59 |17 b 1 05
7 9 10 7 B Shght At base o
7 9 10 15 B Shight Over the whole base (13°).
7 9 15 135 & Shght
7 8 b 395 | W 0h At base over +°
7 850 19 W Shght Over almost the whole prommence
(307 Tgh).
7 845 |10 W Shight
7 8§ 42 |92 W Shght 1 To red at base , to violet at top.
7 8 39 { RO w 1 1
8 9 6 |16 B 15
9 8 B8 |46 E Shght Al base i
Y 9 00 |25 J9] 0 05 To red at base; to violel al top.
9 8 b4 7 w 15 Shght
818 46 | % w Do
10 8 36 |25 to B 1
33
14 9 00 |Eguatjor B 1
10 9 10 73 1] 1
10 8 20 11 W 1
10 8 20 l(){imd w 0bh
10 8 20 4 w 1
10| 8 49 [375 w 05 At base.
12 ! 38 | 824 g Shght.
12 8 42 | R0 E 0b
12 & BT |36 E Shght
12 g B |29 E Do
12 | 9 ¢ 575 | W 1 Shah
12 94 7 h | W 2
12 & hi 22 w 05
14 9 2 |11 E 05
14 99 8 B Shght,
14 9 19 38 w 05
14 9 9 21 W 05
14 8 59 | 4bp W 1
16 & 14 | 81D I Shght
16 8 40 | 795 E h
17 8 30 | 745 B Shght Al base.
17 9 2 R B ohH
17 8 38 | 195 w 05
17 8 30 495 W 05
17 4 33 |69 w 05 At basc,
18 8§ 39 |30 w Shight At top
19 8 37 @ E 1
19 & 37 |24 B Shight
19 8 59 15 B Do. Shght 2
19 0 d 82 B b
19 9 6 655 i 05
19 | 8 40 | 8 w Shght
19 8§ 41 4 il 05
19 8 37 |27 w 2 05
19 8 36 |46 W Shght
20 8 31 |18 W 05
21 8 23 505 | W Shght
21 & 25 75 W 05 1
21 8 27 |2 W 1 At top.
21 g 29 |81 W 1 Do
2| 9 ¢ 95 | E | Slght

e g g gt e oty
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Aprl

Remarks

H Latitude Displacement.
our
TST Limb.
North [South. Red. Violet. | Both ways
H. M ° ° A A A
23 8 52 296 | W 05
2D 8 32 475 | W 1
26 9 5% |82 B Slight
26 10 9 |23 W 2
30 8 30 | 145 B 2
31 8 27 1w | W Slight
1 8 27 21 B 05
1 8 36 19 w Shght
1 8 35 | 345 w 05
4 8 42 |18 E 1 05
6 8 4b 8 W Shght
8| 8 a7 | 3 B Slight Ad top.
8 8 42 11 B 2 Do.
8 8 47 805 | E 05 At base.
9 8 30 |17 w 15
9 8 37 1 w 3 At top
10 8 40 | 665 B Shght
10 8 42 |22 E 05
11 8 b4 | 405 B Shght
11 8 bb |37 E b At top.
11 8 59 26 B 0b
12 8 17 1185 w Slight
13 8 37 |8 — Shght
13 8 44 7 w 0b
13 ] 8 43 |20 A Slight
14 8 25 53 w Ub
14 8 20 |20 w b At top
15 9 00 | b8 B 0hH
15 8 & 84 W 1
15 8 40 951 W 05
15 8 38 175 | W 05 At base.
16 g 25 | 575 B 0h
46 8 20 665 | W 1
17 8 46 8 W 15 Al top.
18 O 24 Equator Bty 0H
18 8 DY 1 w 05
18 | 8 55 |29+to w 0b At top.
18 8 b |26 W 2 At base.
19 7 58 |69 E b
19 8 15| W Slight Al basgo.
20 8 D6 | 49D E 05
20 8 b0 42 D) Slight Al top,
20) 8 36 10 w 2 1
20) 8 83 |32 w
21 8 18 | 26 E Slight
21 8 16 23 B b At top.
21 8 25 | 49D w Slight
22 8 20 25 E 3
22 8 21 18 E 2
22 8 33 |10 E 1
22 8 34 2 B 3
22 8 28 19 W 1 2
23 8 38 10 B 05
23 8 46 | 715 w Slight
24 g 27 |29 B 05
24 8 33 |30 w 1 At top.
25 8 45 | 205 B Slight )
25 8 40 | Bquator E Slight
95 | 8 51 20 E 0b At top.
25 8 33 | 84 w Shght
26 8 47 |10 w 2
28 8 30 465 | E Shght At top.
28 R 46 95 E Slhight ) Do,
98 | 8 53 [135 w Slight
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- Latitude. Displacement
Jour
Date. i S.’ﬁ ——e e {Lamb |- Remarks.
North.[South, Red Violet Both ways
1918. . M e © A A A
May 2 8 28 | 40 E 0h
2 8 48 |15 E 2 Slight To red at base, to violet at top.
2 8 40 85 E 05
4 12 14 113 E Shght
4 8 26 18 E 0bh
4] 8 20 39 E Shght
6 9 20 | 235 E Do
[} 9 21 : E Do.
6 9 10 14 W Slight
14 9 6 [16 E 05H
14 9 8 | 85 E Slight
14 8 57 |19 W 1
14 8 bh | 42 W Slight
15 9 3 16 B Do
15 9 16 |11 w 15 !
MWl 8 0T B 05 ;
Bl 9 8110 B Shght
31 9 30 135 w 15
June 1 8 42 | 16 w 05
4 9 11 32 B 05h 05 In different places.
4 9 10 35 E 1
4 9 15 86 E 0H
6 8 43 61 W 1
7 8 55 |61 B 15
8 8 26 |6b E 2 At top
8 8 38 11 w Shght Do.
9 8 39 35 E 1
10 8 45 | 235 w 2 At top,
10 8 40 |65 w 05
11 10 .15 | 26 w 1
12 9 5 ) w b
16 8 22 68 B 05 1 o red at base, to violet at top.
17 ] 52 9 B 1 At top.
17 8 53 | Equator E 3 At base.
17 8 47 51 w 1
18 8 34 7 B Shght
18 8 43 4 W 05
18 8 1, |71 w Shght
19 8 38 65 E Do.
27 8 4b 1157 W 05
28 9 0 25 w 1

The total number of displacements was large, namely 281. Four of thege were on the equalor, the rest
were distributed as follows :—

Latitude North South

1° to 30° .. . 86 59

3Ltob0 ... - 39 32

61 to 90 39 22

Total ... @ 113

Eagt limb ... 136 o
West limb .., 143
At pole . 2

There were 146 displacements towards red and 135 towards violet ; these include 25 1n which the shifts

were in both directions in the same prominence. The preponderance towards red is less than the average of
recent years.
Reversals and displacements of the C line on the disc.

252 bright reversals of the Ha line, 35 darkenings of the D3 line, and 97 displacements of the Hg Line
were recorded. They were distributed as follows :—
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nlhs of sum’s visible bemisphere.
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North South. East, West. Percentage

east.
Bright reversals of Heg 125 127 126 120 5000
Dark reversalg of D, .. 19 16 17 138 486
Displacements of He 58 34 432 55 433

Of the displacements 57 were towards the ved, 27 towards the violet and 13 both ways simultancously.

Promumences projected on the disc as absorpbion markings.
Photographs of the sun’s dise in Hg light woere obtained on 144 days counted as 135 effective days. The
mean daily arveas in millionths of the gun's vigible hemisphere corvrected for foreshortening, and the mean daily

numbers are given helow :—
Arons Numbers

North ... .. . . o 2149 139
South ... ce 1837 125
Total .. 3986 26'4

Both arcas and numbers have continued to increase.
The dQistribution of the abgorption markings m latitude is shown in the accompanying diagrun.

Means areas oe Ha Assorprion markinss.
Janvary 1 1o Jone30,1918.

lho

3

o

B

160 -

240
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The curves are much less flat than in the previous half-year, well marked maxima having developed in
the regions + 10°to + 15°, +35%t0 + 40°, and—15° to—20°. Regarding these markings as representing the
denger promineneces, 1t is seen that only the cquatorial and mid-latitude prominences are in general dense
enough to appear on the disc as absorption markings, whilst the polar prominences although so conspicuous
in the number and area curves for this period must be of very low denmtv simee they have not been recorded
as dark markings in the northern polar region, and are only feebly represented in the south.

Unlike prominences at the limb these markings still show an excess on east of the meridian, the
percentage east heing H2°03 in the case of areas and 51766 in the cage of numbers. The most probable cxcess
due to chance i8 0°56 per cent on cither side. There hag been a steady fall in the eastern cxcess since the
second half of 1916 when the percentage east of aveas was 135°8. In the case of prominences at the limb there
has been during thiss ame mterval of two years a gradual change from an eastern to a western excess.

KODAIKANAL OBSERVATORY, J. EVERSHED,
28t Angust 1918, Director, Kodarlanal and Madras Observatories.
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