Fovatkanal Obsgcrvatory.

BULLETIN No. XLVII.

SUMMARY OF PROMINENCE OBSERVATIONS FOR THE FIRST HALF
OF THE YEAR 1915.

Vigual observations of prominences were practically confined to displacements of the hydrogen lines
and to metallic prominences and the photographs were relied on for position angles, heights, and areas of
prominences.

The distribution of prominences obscrved and pholographed during the half-year ending June 30, 1915,
ig represgented 1n the accompanying diagram. 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 the full line and numbers for the broken line, The meang arc corrected for partial or imperfect
obgervations, the total of 173 observing days being reduced to 163 effective days.

MEAN AREAS AND MEAN NUMBERS OF PROMINENCES.
JANUARY 1 mo JUNE 30, 1915.

Mean areas—full line
Mean numbers—broken line.
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The mean daily areas and daily numbers corrected for partial observations are as follows :—

Mean daily areas Mean daily

(square minutes). numbers,
North 2'59 10°83
South 268 10°60
Total ... 527 2143

The mean daily area is the largest recorded gince 1908. Compared with the previous six months the mean
-areas have increaged 59 per cent, and the mean numbers 19 per cent. The digtribution in prominences is similar
to that obtaining last year ; thereis a belt of great activity between 45° and 55° beyond which the activity
diminighes towards the poles and remains nearly constant to the equator.

The monthly, quarterly and half-yearly frequencies and the mean height and extent are given in the
following table. The frequencies are derived from the number of effective days.

Abstract for the first half of 1915.

Number of days of
Month observaton, Number of | Mean daily Mean Mean
' prominences,| frequency. height. extent,.
Total Effective
1915, 4 °
January . . 28 27 587 20°6 8213 804
February ... - 28 27 581 215 293 8:29
March .. o 31 30 661 217 301 428
Apri ... " 30 30 666 21°8 317 3:68
May .. - " 31 80 637 212 315 \ 863
Juoe . . . 25 19 481 248 311 299
Furst quarter 87 84 1789 213 805 367
Second quarter 86 79 1723 21'8 815 349
Tirst half.year 178 168 8512 21'5 810 353

The steady increase recorded during 1914 hag therefore been maintained during the first half of 1915 ;
there is however now an increage in frequenciey ag well ag in areas ; the mean height is the same as in the
gecond half of 1914 but there is an mcrease of 89 per cent. in the mean extent.

Distribution east and west of the sun’s azs.

Prominence numbers show a slight and areas a large decrease in the percentage at the eastern limb ; in
areas there is a preponderance at the western limb which wag most marked during May and June. The
distribution was as follows :—

1915 January to June. East, ‘ West., Percentage east

Numbers observed 1766 1744, 5031
Total areas m square minutes of arc ., , . 4183 4410 4868
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Metallve prominences.

The following metallic prominences were recorded 1n the half-year :—

TABLE I.—LIST OF METALLIC PROMINENCES.

JANUARY—JUNE, 1915

Latitnde
Date. IH SO ‘,lrr Base. Limb. | Height. Lines reversed,
North, South.
1915, H M. ° ° ° 4
January 1 8 B4 p) 22 W 15 | Dy, Dy, 5316'8, by, by, by, by, 4024°1,
3 8 34 20 w 26 Dy, Da, by, by, by, by, bright over 5°
8 8 9 19 21'5 - W 125 Di, Dy, by, by, bs, by, 6677 and 5316'8 very
bright at base,
18 9 30 5 195 . w 25 | Dy, Dy, by, by, by, by, 5316'8.
15 8 59 4 53 B 40 Dy, Dy, by, by, by, by,

10 8 26 B Two bright points in chromosphere. Dy, Dy, by,
by, by, by, 6677, 7065 braght, lagt two bemg
conspicuous,

Tebruary 7 9 5 6 23 . B 60 Dy, Dy by, by, by, be.
8 9 30 4 25 ea B 55 Dy, Dy, by, by, by, ba, 6677, 5816 8, 52838 promi-
nenoe seen 1 6677 and D’s and b’s,
9 8 48 10 v B 25 Dy, Dy, by, by, by, by, 5816:8, 6677,
13 9 10 3 . 215 w 50 | Dy, Dy, by, by, by, be
14 8 46 e 26 w 60 Dy, Dg, by, by, by, by, 66877, 5316°8, 49241,
5288 8, 5231+,
19 9 4 18 w 10 Dy, Dg, by, bg, bg, b4, 5677, 5316 8, ‘149241'1.,
5585 06.
21 8 22 5] 20°6 w 30 Dy, Dy, by, by, by, by, 6677, 5636'06, 5516°8,
5861'8, 52848, B276'2 vory bright.
26 9 2 12 23 B 136 Dy, Dg, by, by, by, by
March 8 8 42 10 22 w 45 Dy, Dy, by, by, by, by, 8677, 53168, 4924°1, whole
prominence seen 1 D’s and b's.
14 8 33 ve 195 0} . D“ Dg, b], bg, hlh bA].
18 9 20 175 . w 60 Dy, Dy, bright near basc,
April 2 8 20 7 23 6 e B 40 Dy, Dy, by, be, by, by, 53168,
4 8 4b 9 24 5 . w 25 Dy, Mg, by, by, by, by, 53168
11 8 4u 8 15 w 30 Dy, Dy, by, by, by, by, 6310'8, 4924¢1.
12 8 26 19 806 w GO Dy, Dg, b1y by, by by, 5316'8, 5276 2, 492401,
6677, 7086, Prownnenco was 20" high at
4+ 81° W in D’g and b,
17 9 0 3 20°6 w 15 4024°1, 5018'6, by, by, by,hy, 51889, 51978,
5204°8, 52052, B2OK 7, B226G 7, 5227 4, 5234'7,
6265°0, 5269'7, 5270'2, 5284°2, 5316'8, 5368 0,
5585 0, Dy, Dy, 6677.
27 8 20 13 1385 " B 20 Dy, Dy, by, by, by, by, 53168,
May 8 8 80 8 17 w 105 | Dy, Dy, by by by, by
20 7 85 . 515 w 30  |Dy, Ds, by, by, by, by, bright at base
21 8 &7 e 20 . 0] 55 Dj, Dg, by, bg, by, by, 5316'8, 5276 2, 6677, 7065,
§016. Pruminence seen overa height of 26" in
by, bg and by, and over 15" 1n the other hnes,
22 8 52 . 18 B 60 Two bmght portions at ihese points werc
52 - 25 B 60 % vigible in Ly, Dg, by, by, bg, by, 6677 anc
7085.
June 4 8 35 iy w 60 Dy, Dy, by, by, by, by, 6677, 7065, vimble over 25"
in the first five lines
6 8 45 188 w

Dy, Dy, by, by, b, g
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Displacements of the hydrogen lines.
Particulars of these disturbances are given in the following table :—

TABLE II.—DISPLACEMENT OF THE C LINE IN PROMINENCES. JANUARY—JUNE, 1915.

Latitude. Amount of displacement.
Date. f‘ gu{:. Limb, Remarks.
N. 8. Red. Violet, Both ways.
[+] Q o
1018. H. M ° ° A A, A,
January 1 8 b4 |23 w 2 2
2 8 43 |50 o Slight
48 895 | W Shght
55 | 885 W 05
3 8 44 85 W 2
84 | 20 w Slight
25 | 76'5 w Sheht At top of prominence.
4 9 2 216 B 0'5 No prominence.
12 |22 w Shight .
6 8 44 | 375 W | 8light at top | Slight at base 16 A to red at top at Oh 25*
44 | 28 W 2 34 to red and 23 to
Xiolet at 9h 52™ ; about 8
A towolet over thg stream-
ers at 8h B7™ 4 A to red
at O 4m, At Oh 24m fop of
gtreamers d1aplgced to red
for about 15 A, bottom
to violet.
7 9 , 5 79 w 08 i No prominen co.
o . 30 ’gVV hght Over whole prominence,
9 8 380 23 w 1 No prominence,
10 10 10 | 735 B 02 Do,
12 8 &8 38 B 15
80 70'5 E 1
13 9 20 |16'6 w 2'6 At top of prominonce.
80 | 20 W 15
14 9 2 |18 B 1 At base of prominence,
45 85 W 2
15 10 3 | ¢ B Blight
8 59 |53 B | Slight at base | Slight attop * * At - 51° W, and - 56° H.
10 8 | 258 E Shght 06 At two dilferent pomts 1n
11 | 185 B Do. chromosphero
11 155 B Do.
20 35'6 B Do. No prominence.
9 B3 815 | W 05
18 8 42 4k B Shght At base of prominence.
23 8 25 | 8056 B Shght
25 1785 B Slight
42 137 B 05 At base of prominence.
45 5'5 B Slight 06 No prommence,
268 8 45 |50 w Do.
48 | 57 w 03
28 8 45 65 w 05 At base of prominence.
29 8 50 75 by Shight
30 9 0 156 B 1
0 195 E 1
31 § 30 205 B 15
30 27'6 B 15
Pebruary 1 8§ 41 22 ] Shight
24 | 29 w 8light At top.
3 8 29 45 B 03 Do.
27 49 B 06
27 5 R Shght o
45 | 756 w 0'ds Amount 1'0C A at 8h 46,
4 8 35 |83 B 05
gy 13 13'5 B 0.5
8 b1 27 w 02
44 | 65 w 05
5 10 &0 18'6 E 04
11 0 875 w Slight
6 8 59 |84 w 05
7 9 2 |23 E 2
8 9 80 (25 b 3
2 B4'6 B 1
1
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Latitude Amount of digplacement,
Date. ]I']gu,; Lamb, Remarks,
N, S. Red. Violet. Both ways,
o [ [}
1915. H, M, e ° A, A, A,
February 9 8§ B0 | 43 B 0-3 At top (78",
40 | 10 B 05 1
32 455 | T 2 At top (15,
11 8 53 |61 o Slight
56 28'5 B Do.
87 | 868 W Do. Gone at 8h 38m,
12 9 42 615 B Do
35 61 ) Do. .
18 9 10 21 W 1 at base Slight at top Slightly changing in shape
and amount,
8 38 2245 w 05 1
14 8 40 | 55 i) Shght
36 45 B Do.
35 25 B Do
45 26 w 05 05
58 21 w 3 Displaced poriion detached
from O line at 8k 59m,
9 4 {921 w 15 At top (about 25").
15 8 30 176 | m Ylight
18 8 25 |25 B 02 .
19 8 38 18 w 1 1 1'5 A to violet abt 8h 38m,
20 9 2 |63 B Shght
8 B8 65 b)) 02
58 12 i’ 02
48 495 | W Slight
21 8 22 20 6 W 05
20 | 29 w Shght At top (30).
22 9 12 32'6 B 2
25 8 40 | 355 ho1 056
a8 25 W | Slight ai base
March 2 10 39 | a7 B 06
4 9 13 | e2p 1 05 Shght
9 17 |78 n 4 Amounts much smallexr at
17 |72 B 8 9h 19m,
17 |69 B Slight
8 B9 [655 b Do. 06
41 51 B Do.
9 3 255 W Do.
5 8 40 |37 o Shebt
40 | 56 B Slight;
40 306 B 15
7 9 168 | 825 w 1
4 |78 o Slight
18 | 61 B 1 at base
9 0 |[285 n Shght
8 45 15 I Slight
44 30 B Slight
42 60 H Slight
38 68 W 05
& 11 |18 w 2 At top (26"),
14 865 W 15
8 46 | 24 w o5
8 8 42 | 305 w 05 2
9 8 25 505 B 1 At top (40").
46 1 w 16
10 8 59 84 B Slight
85 52 W 1 At top (50").
9 4 |328 w Slight At top (30"
11 8 388 | 825 B 05 Rapidly
838 180 B 8hght At several placesd chang-
ing.
30 | 48 E 03 A8 38703 & to violu.
9 3 |27 B Slight at base
4 | B 05 1 } Gone at o gom.
8 55 345 w 1
at base
62 6 W Slight
49 | 185 W Slight At top (80",
43 516 W 1
43 54¢5 w 1
40 | 795 W Slight




134

1 Latitude, Amount of displacement.,
Date. l;lgu; Limb. Remarks.
\ N. 8. Red. Violet. Both ways.
(] ] o
1915, H M I ° ° A A A
March 13 8 30 \ 52 w Slight At several points.
38 21 W | Slight at base
14 8§ 33 195 | B 1 At two points.
24 22 w Shght at hase
21 45 W 06
16 8 40 | 22 B Slight
32 60 B Slight
32 58 E Slight
52 |17 w Blight In two places,
18 8 26 |755 ] 05
8 | 42 B 1
8 7]eE | W Shght
14 54 W Slight
19 8 50 |78 E 2 At top (40"). Nothing ab
8h p4m,
58 | 14 B 1at base 2 ab
top
68 4780 W 03
58 62 w 03
36 | 155 W Slight
84 | 54 w 04 At top (30")
20 8 20 45 ) B 15
21 8 4 |8 1 Shght
26 go:5 | W | Shght at top | Slight at buse
23 8 21 |88 E Slight
R 36 w 05
24 | 425 W | Slight at base
24 8 80 535 | I Slight at base
25 8 37 |13 B Slight Over 8°,
23 21 B 05
28 475 B 1
b3 | 705 w ghgnt
26 9 5 |22 W 26 At top (48").
27 8 56 55 W 2 At top (80"),
32 |97 w Slight
29 8 42 | 845 B Do,
April 1 8 40 48 B 05 035
ab top at buse
9 2 |4 \id Shight
4 8 80 |62 B Do.
20 [ 66 B 1
9 4 25 B Shght
7 72 B Do.
8 56 41'5 W 1
47 |19 w 05
at base
38 | 486 w 05
84 |73 W 3
3 8 27 |82 E 1
23 4 B 05
29 90 B Slight
41 826 W Do.
17 45 | W 06
86 | 805 w 1
o 33 | 565 R Slight at base
37 | 495 B 0'5
7 8 40 | 42 B Shght at base
36 62 E Shght
8 8 37 |8 B Slight at base 1
10 8 59 | &6 B 2
57 | 445 B 05
57 | 425 B 05
11 8 17 59 w 1
38 14 W | Shight at base | Shght at top
20 |15 \ 1 At top of prominence O
displaced to red by
amount ranging from 8 A
to 4 A from + 17 W tor
+27 W; C was also dis;
placed to violet for 2 A
at + 19 W, no displace-
ment to red at 9" 27,
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Latitnde Amourt of dwplacement.
Date. ]]:1 gu']w;. Lamb Remarks,
N. 8. Red. Violet. Both ways
o o o
1916. H M ° e A A. A.
il 12 9 0 |18 w Slight 1
0 |16 w Do.
8 22 | 626 w 03
13 8 24 | 6O i Shght
18 19 i Shight
33 785 w 03
14 8 26 |62 B 05
24 | 60 B Shght
33 75 . W 05 ab bage
18 9 13 576 | W Slight
2 : ¥ Over upper half of pro-
28 81 | W Shght pmence (25", )
17 8 38 22 w 05 " dsplaced 1 A to red
at 9h Om,
33 19 W Shght Over whole prominence.
18 8 20 | 606 1 03
13 50'6 ) Shght
8 605 | W 8hght
19 8 40 22:5 B 2
42 25 b 1
7 BY | 84b W 02
20 8 20 50 w Slight
40 | 675 13 06
21 8 50 63'5 ) 25 2 atlop Disappeared at gh lm,
22 8§ 10 7685 1 Slight
39 | 288 01 Shght
41 | 19 1 Do.
46 278 1 L 1
over uppoer near base
half of prumi-
nenee
52 67 w
30 8 w 08
28 |19 w Slight
20 1| 595 w 1
7 |72 w 05
15 | 755 w 08
28 8 2v 24 I Shght Over tho streamer.
30 51 w 05
86 | 21 W 1 Over the whole bheight
(83").
39 | 605 w 1
24 |75 I 1 Gone al 81 26m,
21 |72 B H
25 8 52 30 U} Slight ) Over the sireamor.
33 |21 W Rlight
8) | 4»j w 1
26 8 40 | 685 hot Shight
81 | 53 B 8light
30 | 87 B 1
28 | 205 B 15
28 |16 B light
20 19 L 1 1
30 2 w slight
28 8 30 27 B 16
35 18 w 1'5
30 8 42 | 725 B 05
0 | 7ls B 15
38 | 48 B 0'5
88 | 46 B 05
9 1 21 1 0'6 1
10 756 B Slight
12 816 | W 05
47 | 61 w 05
May 2 8 9 |5b5 I Slight
8 § 44 ) TTS B Do. 1 05 & both ways at 8 45m.
8 8 47 | 625 w 1 At two points,
7 8 27 |80 B Slight on upper part Nothing at 8h 40m,
of promi-
nence
1 at base
44 | 285 B
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Latitude. Amount of displacement.
Date %[gur;. Limb Remarks.
N. | 8 Red Viwlet Both ways
o o o
1915. H M. ° ° A A A
May 7 8 47 |18 E 1 Northern end
47 8 B Slight
64 44 B 05 05
southern part | northern part
of  promi-| of  promi-
nence. nence
59 86 w SlLght Slight
85 67 w Do.
8 28 68 E Do.
23 78 w Slight
42 | 145 w 05 Over the whole of northern
10 g 27 |70 B 1 prominenoce.
33 |16 W Slight
18 11 0 35 ot Slight
14 10 8 855 W Slight
22 34 w Q5
20 | 49 W 05
7 8 51 |60% B Slhight
43 85 W 1
9 2 35 | W 1
8 42 25 w 1
20 8 28 |26 B 15
48 | 175 B 1
39 68 B Rlight
38 82 n 8light
28 . 56 w Do.
21 8 5 E light
57 | 25 - Slig Over the whole height
(58").
9 6 8 E Slight
7 25 R Slight Shight
at top. at base
11 526 B 0'6
18 786 | W Rlight
8 49 505 w 0'56
43 115 W
22 8 b0 |16 B 0’5 1 Over the whole height
(80").
48 35 B 05
44 525 B 0'5
42 605 | E Slight
L] s | W ]
9 b 17 w 1
23 8 &7 | 206 ® 1 Over the streamer.
9 3 35 B Slight
6 80 w 15
8 25 |35-89 W Slightly displaced to violeb
over whole over the rest of the
height. arch,
24 9 15 | 855 | B Slight
1 |83 i B 25 Nothmg at 9h 15w,
8 &5 85 E glight
52 49 B 05
at base,
46 636 W Slight
45 55'5 w Shight
9 11 |18-22 W Do.
27 g 35 |63 E 1
28 43 |85 B Shght
35 36 E Slight &
84 71 B Do.
48 28 w Slight
50 17 w 05
54, 56 w (¢35}
55 | 86 w 8light
31 8 &8 |40 B Slight Do
52 655 W 06
45; 17 ] w Slight
43 | el w Shight At two points at .
June 2 ] 48 57 B Dg; i P at the base
4 8 52 78 w Slight
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Latitude Amount of displacement.
Date, IHsm,llf Limb. Remarks.
N. 8. Red. Violet. Both ways.
] o [4
1915. H. M. ° ° A A. A.
June 4 8 385 |225 w 05
28 | 20 w 15
28 | 24 w 1
6 8 37 | 8556 ] Slight
39 55 w Do.
43 | 185 w 2 1 Only slightly to violet and
nothing to red at 8h 45™,
8 8 25 405 | E Shght
11 8 42 27'5 E 05 Gone at 8h 44m,
12 10 5 2 L Shght
at base.
14 8 B2 | 196 B 15
38 |48 w Shght
18 8 50 | 526 E 05 On the detached part of
prominence.
48 | 145 B Shight

There was a large increage in the number of digplacements compared with the previous half-year, In the
northern hemigphere there were 184, in the southern 141 ; in the eastern hemigphere there were 178, in the
wesgtern 147. One hundred and exghty-five digplacements were to the violet, one hundred and fifty-two to the
red and gixteen both ways simultancounsly.

Between 0° and 30° of latitude there were one hundred and twenty-five displacements, between 31° and
60° one hundred and one, and hetween 61° and 90° ninety-nine. It is noteworthy that during the past spot
minimum the greatest number occurred between 61° and 90°.

Reversals und Displaceinents of the C line on the Disc.

Two hundred and eleven revergals of the C line, gixty-six darkenings of the Dy line, and one hundred and
five displacements of the C line were obgerved necar spots. This is a large incrcage on the previoug half-year.
The following table gives their distribution east and west of the central meridian :—

Iast, West,
Reversalg of C near gpots 106 105
Darkenings of Dy 37 29
Displacement of C 5l 54

There was a large preponderance of displacements to the red, 72 being towards the red as against 23 to the
violet.

Promanences projected on the Disc as Absorption Markings.

The grating spectroheliograph for photographing the absorption markings in hydrogen light wag in regular
use during the six months. Photographs were obtained on 123 days which were counted as 105 effective days.
There hag been a large mcreagse in the number of abgorption markings obgerved ; this increase began in the
gecond half of 1914. The mean daily areas in millionths of the sun’s visible hemigphere corrected for fore-
shortening and for imperfect obgervations and the mean daily numbers are compared 1n the [ollowing table with
the recent half-years for which complete information is available :—

1912 Jan.—June \ 1912 July—Deo. 1913 Jan.—June 1918 July—Deec. 1916 Jan,— June,
Areas, | Numbers. Areas. | Numbers Areas. | Numbers. | Areas. | Numbers, | Areas. | Numbers,
North ... 81 0-39 56 082 44 024 24 028 7682 38
South ... 262 107 382 128 84 056 86 0-80 607'4 8'4
Total ... 383 146 o 438 1:60 128 080 60 068 18756 2




Millionths of sun's visible hemisphere.
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Their distribution in latitude is shown in the accompanying diagram :—

190 ™ MEAN AREAS OF Hao ABSORPTION MARKINGS—
JANUARY 1 T0 JUNE 30, 1915.
Total mean area for North hemisphere = 798 millionths.
" South " = 607 -
100
807
60 7
40
201
0
ﬂo

20
40 -
60
807
100
.

120
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Besides the usunal maximum between 50° and 60° corresponding with the prominence maximum there is a
pronounced maximum near 30° both north and south due to prominences in sunspot latitudes ; this maximum
occurs at about 10° higher than the spot maximum, but the activity tends to vanish towards the equator in
agreement with spot activily. 'The occurrence of a prominence maximum near 50° and almost complete absence
of increased activity near 30° is not due to any essential difference in the nature of dark Ha markings in these
two regions, but the predominence of the promincnce maximum at 50° is well accounted for by the two facts
that in these latitudes the Ha markings form a belt approximately parallel to the equator and that the speed
of rotation of the sun 18 slower ; both of thege facts make the prominence due 10 an Ha marking in these latitudes

endure for a larger number of days.
There was a preponderance of He markings on the eastern side of the central meridian, the percentage

eagt being 56'50 in areas and 54°62 in numbers.

T. ROYDS,

THE OBSERVATORY, KODAIKANAL,
Assistant Director.

18th August 1915.
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