
BULLETIN No. XLVII. 

SUMMARY OF PROMINBNCE OBSERVATIONS FOR THE FIRST HALF 
OF TEIE YEAR 1915. 

Visual observations of prominences were practically confined to clisplacements of the hydrogen lines 
and to metallic promiizences and the plzotograplzs were relied on f o ~  position angles, heights, and areas of 
prominences. 

The dlstributioiz of prominences obsciveci and photographed cluriiag the half-year eiacling June 30, 1915, 
is represented in the accompaxzyiizg diagram. The full line gives the met11 daily areas, and the broke11 line 
the mean daily numbers for each zone of 5' of latitude. The ordinates tenths of a scluare minute of 
arc far tlm full line and numbers for the broken liize, The means arc corrected for p~rtial  or imperfect 
observations, the total of 173 observing days being redtzced to 163 effociive days. 

MEAN AREAS AND MEAN NUMBERS OI? PROMINENCES. 
I JANUARY 1 TO JUNE 30, 1915. 
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The mean daily areas and daily numbers corrected for partial observations are as follows :- 
Mean dally areas Mer~n dully 
(square m~nutes), numbers. 

... ... North ... ... ... 2-59 10'83 
South ... ... ... ... ... 2'68 10'60 

- - 
Total. ... 5'27 21-43 - 

The mean claily area is the largest recorded since 1908. Compared with the previous six months the mean 
areas have increased 59 per cent, ancl the mean numbers 19 per cent. The distribution in proininences is similar 
to thak obtaining last year ; there is a belt of great activity between 45' and 55' beyond which the aotiviky 
diminishes towards the poles and remains nearly constant to the equator. 

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

A'Dstract for the J i ~ s t  hulf of 191 5. 

The gteady increase recorded during 1914 ha$ therefore been maintained during the first half of 1915 ; 
there is however now an increase in frequencies as well as in areas ; the mean height is the same as in the 
;second half of 1914 but there is an Increase of 89 per cent. in  the mean extent. 

Distribution east and west oJ the sun's axzs. 

Month, 

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 waa most marked during May and June. The 
distribution was afi follows :- 
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. . . . . . . . . . . .  Numbers observed 

Total areas In squrtre minutes of arc , , .. 

0 

3'041 

3.29 

4*28 

3*68 

Effect~ve 

28 

28 

3 1 

3 0 

1766 

4183 

31 

26 

87 

86 

178 

If 

82 13 

29 $8 

30'1 

31g7 

2'7 

2'7 

30 

30 

1744 

4410 

557 20'6 

681 21 6 

651 21'7 

666 21.8 

50'31 

48'68 

30 

19 

31.5 

31'1 

84 

1 9  

169 

637 21'2 8168 

2.99 431 24 8 

3-67 

349 

3-68 

1'789 21'3 8G45 

31 5 1723 21*8 

3512 2ldS 31.0 



The following metallic promi~zences were recordecl In the half-year :- 

Date. 

1916. 

January 

February 

March 

April 

June 

TABLE I.-LIST O F  METALLIC PROMINENCES. JANUARY-JUNE, 1915 

Lmes roversod. 

Dl, Dz, 5316;'8, bl, bz, b3, b4, 4924.1. 
Dl, D2, bl, ba, ba, bp, brlght OVGX 6' 
Dl, Dz, )31, b2, bs, bp. 6(;7'7 and 6316'8 very 

brigk~t ai; basa, 
Dl, Ds, bL, b2, bg, bd, 5816'8. 
Dl, D2, bl, b2, 138, b4. 
Two bright po~nts In chromosphere. Dl, D2, bl, 

b2, b,, b4, 66'77, '7065 briglit, last two baing 
conspiouous, 

Dl, Dz, bl, bz, bs, bd;. 
Dl, llz, bl, bat bs, bp, 6677, 5316 8,6283'8 promi- 

nrnoa soen 111 667'7 nnd D'e snd bye. 
Dl, Dzl bl, bz, b8, he, 6316'8, 6677. 
DI, DZ, bl, b2, bs, b4 
Dl, Dp,, bl, bat b3, bk. 6677, 5316'8, 4924*1, 

6288 8, 6231'9. 
Dl, D2, 111, b2, b3, b4, 6017, 531 6 8, 41924.1, 

5535 06. 
Dl, D2, k ) ,  b2, InR, b4, 66'7'7,6536'06, 6816'8, 
536118, 5284'3, 62'76'2 vory bright. 

Dl, Da, bl, bat bo, bq. 

Dl, Da, bl, b2, b3, bLl, 6677, 631 6'8, 4924'1, wllola 
prominom(+ soon in D'Y end b's, 

Dl, a21 bl, baf hut b4l# 
U,, LI2, brigl~t near besc. 

Dl, I)%, bj, b2, bar ba, 5316'8. 
Dl* Tk2, bj, b2, b8, b,,, 6316*8 
D,, D,~, bl, bz, bS, I),,, 6 3 1 ~ ~ 8 ,  4 l fak l .  
Dl, D2, bl, bz, b3 bit, 6316'8, 62'76 2, 492$.1., 

6677, 70136, Proil~ulonoo was 20" high at; 
+ 31' W in D's and b's, 

4424'1, 6018'6, bl, b2, b3, b4, 6188'9, 5197'8, 
6204'8, ti80ij.2, 630H '7, 622(i 7, 5225' 4, 5234'7, 
6265*0, 5209'7, 627ii*2,6L84"L, 5316*8, 53d3 0, 
5635 0, Dl, D3, 66'77. 

Dl, JU2, b,, 09, b3) b,, 6316'8, 

Da, bi, b21 l~s, b4. 
Dl, D2, bl, b2, b4, br~gXit ~t base 
Dl) D2, bl, b3, ha, h4, 5316'8, 5276 2,667'7, 7068, 
6010. Pruml~~ence ,yuan over a h u ~ g b t  of  26" in 
hl, b2 and bs, end over 15" in the other lines, 1 Two brigl~i  portions ni iheas pomts norr 

vlsiblo in ul, 112, bI, ba, b3, b4, 6877 anc 
7065. 

Dl, D2, bl, b2, In3, b4, 66'77, '7065, via~ble over 26" 
in the firet five l~nes 

DL, Da, bz, b2, bs, b4. 
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Displc~cenzerzts of the hydrogen lznes. 

Particulars of these clisturbances are glven in the following table :- 

1915. 

Remarks. 

- ---- 

At top of prominenoe. 
No prominence. 

1.6 1 to red a t  top s t  9h026n 
2 to sed and 2A to 
:lolet at 9h 52" ; about 3 
A t o  violet over the  cream- 
ers a t  8h  571n, 4 to red 
at 9h 4In. At Oh 2hrn top of 
streamers displaced to red 
for about 1.5 i, bottom 
to violet. 

No prominence. 
Over whole prominence. 

No promiaence. 
Do. 

At top of prominonoe. 

At base of promineiloe. 

* At 4- 61' E, and + 56' El, 
At two different pointa in  

ohromosphero 

No prominence, 

At base of prorninenoe. 

At ba~te of prominenoe. 
No prominence, 

At base of prominonoe. 

At top. 
Do. 

Amount 1.0 a t  8h 46". 

, 

TABLE ~~.-DISPLACEMENT O F  THE C LINE I N  PROMINENCES. JANUARY--JUNE, 

Amount of displacement. 

Date. Hour. 
I;a,titude. 

1916. 

January 1 
2 

3 

4 

6 

7 

9 
10 
12 

13 

14 

15 

18 
23 

26 

28 
a9 
30 

31 

Webruary 1 

3 

4 

6 

6 
'7 
8 

Limb. I B.T. 

B . M ,  

8 54 
8 43 

48 
55 

8 44 
34 
25 

9 2 
12 

8 441 
44 

9 5 
10 
17 

8 30 
10 10 
8 53 

60 
9 20 

30 
9 20 

45 
10 3 
8 59 
10 8 

11 
11 
a0 

9 63 
8 42 
8 25 

25 
42 
45 

8 45 
aS 

8 45 
8 50 
9 0 

0 
8 30 

30 
8 41 

94 
8 29 

2'7 
27 
45 

8 35 
b 13 
8 61 

49 
10 50 
11 0 
8 69 
9 2 
9 30 

2 

N. 1 
* 

23 
50 

83*5 

20 
7615 

22 
3'7'5 
28 

28 5 

73'5 

16'5 
20 
18 
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53 
25*6 
18.5 
16 5 

80.5 
78 6 
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83 

66 
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26 

8. 

0 

69'5 

65 

21'5 
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30 
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8 5  

35.6 
81.5 
44 
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15 
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19'6 
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nmount of displeaement. 





Remarks. Limb 

Latitude. 
. 

N. S. 
D&t ta 

Amount af displacement. 

Bed 1 Hour. , 

I.S.T. 

1915, 

7 

10 

13 
141 

17 

20 
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22 

H. M 

8 41 
47 
641 

69 
35 

8 28 
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8 27 
33 

11 0 
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There was a large increase in the number of clisplacemeiais compared with the previous half-year. In  tho 
northern hemisphere tliere were 184, in ilie souLlic~*n 141 ; in the eastern hemisphere tliere were 178, in t l ~ e  
western 147. Ono lzuncli*ed aiicl eighty-five tlisl>laccrnenis were to the violet, one h~znclrecl ancl fifty-two to the 
red an4 sixteen both ways airnultancouslg. 

Between 0' and 30' of latitude.. tlicrc were one hnnclrccl and twcnty-five tlisplacements, between 31° and 
60° one hundred and one, and betwcen (iTO and 90' ninety-nine. It is noteworthy that during the past spot 
minimum the greatest; numbar occursctl l)c!twc.en 61' aizcl 90'. 

Date. 

1915. 

Jnne  4 

6 

8 
11 
12 

14 

18 

Rovelrsals c4nd Displac~?ntmls qf l l~c C line on the Disc. 

Two hundred ant1 eleven revcraals of tlzc C line, sixiy-six darkenings of the DQ liim, and. one hundred anil 
five displacements of the C line were observcd iicar spots. This is a lmgc increase an thc previous balf-year. 
The following table gives tlzeir distribzrtion east and wcat of the central meridian :- 

East. Woljt. 

... Reversals of C near spats ... ... . .  loti 105 
0.. 0.. ... ... Darkciaings of Di3 . ,. 37 29 

... ... ... ... Displacement of C ... 51 54 

Hour. 
1,S.T. 

There was a large p~eponclei*anco of cli~placement~s to ilzc red, 72 being Lowarcls tlzc red as against 23 to the 
violet. 

Prom,inelzces projected om Ihe Disc c6s Abso~ytion n/!a~lci~gs. 

Latitude 

B. 1 8. Limb. 

The grating spcctroheliog~aph for photob~aphing the al~sorption markingsr in lzydrogelz light was in rogulaa 
use during the six months. Photographs were obtained on 123 dlays whiclz were counted as 105 effective days. 
There has been a large increase in the nnniber of absorption markings observed ; this iiacreaae began in the 
aecond half of 1914. The mean daily areas in millionths of the sun's visible hemisphere corrected for fore- 
shortening and for imperfect observations and the mean daily numbers are compared 111 the Lollowing table with 
the recent half -years for wliich complete in£ ormation is available :- 

- --- 

H. M. 

8 96 ' 2 a 5  

' 1812 Jan,- June I 1 1912 July-Deo. / 1913 Jam.-June 

North. , .  ... 81 0'89 0132 24 0-28 468*2 3'8 
128 Bouth . . . . .  262 1.07 382 84 36 0.80 607'4 3'4 

i. - I 

Only slightly to viole2; and 
nothing to red a t  811 46"'. 
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Their distribution in latitude is shown in the accompanying diagram :- 



Besides the usual maximum between 50' ailct GO0 corres~onding with the prominence maximum there is a 
pronounced maximum near 30' both north and sout11 due to prominences in sunspot latitudes ; this maximum 
occurs at about 10' higher than the spot maximum, but the activity teizcls to vanish towards the equator in 
agreement with spot activity. The occurrence of a prominence maximum near 50' and almost complete absence 
of increased activity near 30' is iiot chxe to any essential difference in tlie nature of dark Ha markings in these 
two regions, but the preclominence of tlie promineiico maximum at 50' is well accountecl for by tlze two facts 
that in tliese latitudes the Ha marlrings form a belt approximately parallel to the equator and that the speed 
,of rotation of tlie sun IS slower ; botli of these facts malce tlie prominence due to an FIa marking in thesc latitndes 
endure for a larger number of days. 

There was a preponclerslizce of Ha marlrings on tlle eastern side of the central meridian, the percentage 
east being 56'50 in areas and 54-62 in numbers. 

T .  ROYDS,  
Assistant Dzrector. 
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