
BULLETIN No. LXXIV. 

SUMMARY O F  PR,OMINENCE OBSERVATIONS FOR THE FIRST HALF 
O F  THE YBAKf3 1923. 

In  acco~dzlnce with a resolution of the International i l~tronomical Union meeting 11elcl in  Raine in 1922, 
tlie ICoclailianal Obse~vato'y has unclertaken the work of ccml?ilation and discussion of stati5tics deri-oecl from 
photogl.ap1is of promii1enc:es anil HGL ab~orpt ion markings of the Sna. A11 observatories taking prominence 
and. R(L spect~olleliogra~~is of t h e  Xu11 have been ask~cl to co-orearte by surplying copies of thtir  photographs 
on those days wllen the I<oclaikai~al record is irnperf ect oy wanting. In response to our reclui~ements, the 
Mount Wilsoil Observatory sent prominence plates in calci~im I< light for 34 clays in the half-year ailcl Hc6 
tlisc l~latcs Sor 20 days ; hIe11don Observatory sent I(3 disc plates for 24 clays and Ha clisc plates for 14 clays ; 
rlcr 1)l;~l.c~ were aslrecl for Prarn the Yerkes Observatory where calcium. K, ~1isc plates accl pramiaeace plates 
are oc,casiollally taken. 

Wllell ilicolnplete or ilnperfect photographs from more t ' l~an one obzervatory are available for the same 
day, the 1)est pllotograpli is chosen as repilesentil?g the solar activity of that clay after ~.reightiag the plate 
iicco~cling t o  its quality, and the ~emaining l~liotographs are ignored. 

The xneirn daily areas and numbers are given below. The means are cowectecl f o r  incomplete or imperfect 
ol,sopva,tioas, the total oi 176 days for which photographs, are avttilable being reclucecl to 1604 effective clays. 

Mean daily 
Mean daily 

areas (square 
numbers. i inut  es) . 

... ... ... ... ... North . .  ... 2'43 
... ... ... ... South ... . .  ... 2-06 - 

Total . -. 4'49 
-- 

Far colnparisoll with previo-tis bulletins iesned prior to the co-operation of other observatories, the means 
base(l on Koduilranal photographs alcne are alto givtn. 1C.i da j s  being countccl as 152% effcetive clays. 

Metm daily 
areas (square Mean daily 

minutes). numbers. 

... North (ICorlaikanal photobq9aphs only) . . ... 2.48 

... Soutll do. . . .  .,. 2.10 
- 

Total ... 4-58 

Comg,zred with the previous half-year areas E ~ O W  an increase of 57 per cent in the northern 
liemisphere and 24 per cent in the soutliern. In the case of numbers there is an increase of 70 per cent in  
the northern hernislshere and of 38 per cent i n  the southern. 



The latitude distribution of promillences on photographs from all the co-operating obsei8vatories dwillg 
the half-year endillg 30th June 1923 is represented in the accompanying diagram in which tlie full line gives 
the mean daily areas and the broken line the mean daily numbers for each zone of 5" of latitude. Thu 
ordinates represent tenths of a square minnte of arc for the full line and numbers for the broken line. The 
curve ia similar to the distribution in the second half of 1922 except that there is activity in the higllur 
latitudes and a alight advauco, towards tl-I e poles. 
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The monthly, quarterly and half-yearly areas and numbers, and the mean height and mean extent of  the 
,prominences on photogl%phs from all t h e  co-operating observatories are given in Table I. The unit of ares is- 
isgnsre &nub of arc. The mean height is derived by adding together the greatest heights reached by 
-.Iwvi&nd prominences and dividing by the total number lo£ prominence0 obaemed ; the mean cant. 



is derived by aclcling t oge t l~e~  tlae lengths of tlzc base on th c c1womos;phelae of incliviclual pyomi~zences and 
tliviclil~g by tlle total number of prominences. 

TABLE ~ . - - A B S T R A ~ ~ ~  FOR THE FlRST HALF OF 1'323. 

Daily Means. 
- Menil Mean 

height. extent. 
Areas. Numbers. 
-- 

/I 0 

4'8 17.3 31.9 3.45 

5.0 l ( ? X  33.5 3.86 

4.6 l(i.1 33.2 338 

4.8 16.8 35.2 5%; 

4.1 lJ*Y 33'6 3 0  9.3;) d 

3-8 12.2 34.4 3.73 

130i,ll i ~ ~ ( ~ t ~ s  allt1 nuinl,i!~~.; slzow nrz excess in lihp ~ves t c j~~ l  helnispherc as will be seen from the follawing 

i'>~l)lP :- 
_ _  _-____.._____._----- 

1 !)'.'i3 Jnlznnry to J l ~ a o .  East. 1 West. 

Tot:bl 11umbcl. olrr;crvcd ... ... ... 1 229 1258 
TotJ filqc:rs 111 scln:l,zle niiliut,es ... ... ... 345.8 I 375.6 

only six lrlci:lllic i)romil~n~ccg were recnrcled clu15ng ihe  half-year. 
All of t,llcrn wc1lPc on the west limb wncl their cleiails are slzowli bc1o.v~ :- 

T A B ~ , ~  Irp--J_,~sr, O F  METALLIC PROMINENCtWS ORBERV'ED AT I<ODAIKANAL, JANUARY TO JUNE 1923. 

Peroo~rtnge Bast. 

494 
47.9 

-I _. _ _ _._ _ . " .. ___--...- --- - 

Dntc. 

10'23 
J8nu~l.y 5 

8 

$1 
February 1 

14 

1-44 

------- 

Bosc. 

0 

1 
2 

19 
27 

15 

-- 

Fi:;e 

'IT. hl .  
8 45 
8 92 

(1 1 
!) 1 

8 64 
9 2 3  

- 

Lines. 

bl, b2, bR, b4, 53163.8, 5635 06, Dl, D,, 6677. 
4'324'1, 501 6, 5018.6, bl, bZ, b3, b,, 5208.7, 5276.2, 5316*8, 

Dl, Dz, 70G5. 
bl, b2, bs, bc, Dl, Dz. 
4924.1,5OlG, 5018'6, bl, bp, b3, b4, 6316.8, 5363.0, Dl, I)?, 

6G77,7065. 
4924-1,5018.6, b,, b,, b,, hd, 6234'8, 5316.8, D,, D2, 
4922.13, 1924 1, 501B6, b,, b,, b,, b,, 5197.8, 5234.8, 

5276.2, 5316.8, 5363.0, 5535.013; D,, D,, 6677, 7065, 

- - -  

Latitude. , 1 Limb, 1 Eleight. 

Nort11, South. 
---- 

N 

15 
10 

G5 
($5 

80 ' 

40 

0 

11.5 

10.5 
18'5 

18.5 

0 

0.5 

W 
3 W  

W 
W 

W 
W 

.-...---- 



The distribtztion in  latitude of the metullic praminences I+-LY as followa :- 

- I 1" - 10'. 

Pfirtioula~s of the diaplacelnellts3 observed in the chromosphere and prominences site given in the followilrg 
table :- 

11" - 20". 

4 

... 
North .., ,.. 
South ... ... 

,.. 
2 

LINES. 
- 

Rcmnrks. 

- - - _ I _ _  

At Lam. 
A t  top. 

At buee. 
Do. 
DO. 

To red a t  top ; to viulot nt 1)nuo 

At top. 
At  bus, 

Do. 
At top, 

At top, 
no. 

At top, 
AQ bnse. 
Do. 

At top. 

At brim. 
Do. 

At top, 
Do. 

At base. 
Do. 

At top, 
A t  h e .  

I At top. 

Meall latitude. 

1P8 

l"'8 

Extreme lntiludes. 

10'-5 and 18"'A 

0.5 and 3" 

Limb. 

E 
W 
W 
W 
W 
w 
W 
E 
W 
E 

R W  
W 
E 
E 
E 
W 
E 
E 
E 
E 
W 
W 
JG 
.E 
W 
E 
W 
W 
N 
E 
E 
E 
I3 
E 
W 
W 

E 
E 

Date. 

1923 

J r n l u ~ ~ y  3 
4 
5 
Ci 
O 
ti 
ti 
7 
7 
8 
8 
8 
9 , 9 
!1 

17 
18 
19 
19 
19 
19 
'LO 
20 
21 
21 
22 
2 
23 
24 
24 
28 
29 
29 
31) 
32 
91 

Febmry 1 
1 
1 
1 

111.-DISPLACEMENTS OF HYDROQEIN 

Pisplncement. 
- 

Rod. 1 Violet. I Both wnye. 

4 
h 

d ' I . .., ., 

A,  

I 
2 

Slight 

1 

1 

1 
0'5 

0.5 
Slight 

Y 
2 

1 
1% 

Sliglit 
0.5 

Slight 
1 

Slight 
D o, 
1 

1 

1 
Blight 

1 

2 
'2 
8 
4 

Time 
1.S.T. 

I .  M 

9 1'2 
1 1 3 4  
8 4 5  
9 1 7  
9 1 ' 3  
n 22 
9 20 
8 %  
8 48 
9 4  
8 62 
8 44 

10 50 
10 55 
1 0 5 8  
8 4 9  
8 h4 
W 36 
8 37 
8 4 4  
8 2 7  
9 17 
H G 
U 7  
8 68 
8 35 
8 4 
H !29 
9 5 
H l id 
9 13 
8 42 
9 1 4  
H 44 
'3 '18 
'3 12 

8 47 
8 44 
8 42 
8 60 

I 
A. I A. 

! 

1 
1 
a 
0.6 

Slight 1 
1.5 

0% 1 
Slight 

1 

05 
Slight 

0.6 
Blight 

Slight 

0.6 
1 

slight 

0 6  

2 

Blight I 
0.6 
0.5 

R 30 
, 9 9 4  

i I _ -  

8 4Ci 
8 85 
9 ' 1  
8 32 

TABLE 

Lntitude. 

North, 

'1 
7 
4 
W 

1(1 
1'1 
81 

BU 

87 
li!ID5 
16 

46 
30 
1 

66 
75 

5 
66.6 
PC2 
12*h 
2306 
7G 

11% 
49 

H 
64 

5 

60.6 
55 
4'1 
9 

66 

South, 

0 

CI 

51 

22 
40 
195 

44.6 

685 

7.5 

45'6 
19 

89 

34 
E 
E 

I 
37.5 W 

E 



I )  ate, 

1923. 

February 5 
6 
7 

10 
11 
11 
12 
1 3  
14 
15 
15 
16 
17 
18 
19 
22 
22 
23 
23 
23 
23 
25 
25 
213 
2(i 
26 
27 
28 

March 1 
1 
1 
1 
1 
1 
2 
2 

4 
4 
4 
4 
5 
5 
5 
5 
G 
G 
7 
7 
9 
0 

11. 
12 
14 
14 
14 
16 
16 
18 
1 
19 
19 
20 
20 
21 
23 

2 

67 
- --- 

Time 
I, S.T. 

R. M, 

8 58 
8 28 
9 19 
9 24 
8 5 5  
8 5'2 
9 4 
8 20 
9 23 
8 412 
9 2-1: 
8 27 
8 44 
9 4 3 0  
8 4 8  
8 58 
8 40 
8 30 
8 5:J 
'3 4 
8 44 
8 48 
8 4G 
8 43 
!) 2 
8 52 
8 39 
8 47 

8 34 
8 40 
8 37 
8 513 
8 50 
8 44 
8 28 
8 3fi 
8 31. 
1 .1: 
9 (i 
8 53 
8 50 
8 45 
8 4 4  
8 40 
8 6 ' 2  
$ 3 1 )  
8 46 
8 40 
8 46 
8 50 
8 27 
8 39 
H 30 
9 28 
9 2 4  
9 14 
'3 7 
9 2 0  
9 8 
8 $2 
8 43 
8 5 0  
8 32 
8 32 
8 58 
8 30 

Latitucle, Displacement. 

0 

64 

58.5 
83-5 

77 

73 

68 

GR 
4(;5 

20 
23 
35.5 
1.1: 

(i9 
81 
Gi, 
29 
15 
3(i-T, 

( i O  
57 
49 
50 

81.5 
72 

28 
1 G 

28 
30 
82.5 
71.5 
50 
2 

A 3  
67.5 
53 
14.13 
82 
40 
50 
52 
2 

82.5 
50 

22 
82 
69 

57.5 
74.5 
21-6 
8n 

NortlrSootb, 

0 

35.5 

2 

75*5 

6 

18 

39.5 

83 
21 

'79.5 

1'5 

7.9 

81 

17.5 

50-5 

79.5 

Bemarks 

At  top. 

At top. 

At base 

At base. 

At top. 

At top. 
Do. 

At  base. 

St base. 
Do. 

At  base. 
At top. 

At top. 
Do. 

Limb., 1 Red. 

W 
W 
W 
E 
w 
W 
E 
W 
W 
E 
E 

E 
E 

W 
E 
W 
E 
E 
w 
w 
E 
W 
E 
E 

E 

E 

E 
w 
W 
E 
11: 
w 
E 
E 
W 
W 
E 
E 

1 Violet. / Both ways. 

A. 

1 

0.5 
Slight 

1 
1 

Slight 

, 
Slight 

Do. 

1.5 
1 
0.5 
0.5 
0.5 

1 

Slight 
3 

0.5 

Slight 
0.5 

1 

Sligllt 
2 

Slight 

0.5 

Slight 
0.5 
1 

A. 

Slight 

Slight 

12.5 
Slight 

1 

Slight 
D o. 
2.5 

0 $5 

1 
Slight 

0.5 
2 

0.5 

0 -5 

Slight 
015 

Slight 

Slight 

Sligllt 
Do. 

1.5 
1 
0.5 
1 

Slight 
Do. 
2 
0-5 

Slight 

2 
Slight 
Do. 

L 

1 A* 

Slight 

At top. 

At top. 
Do, 

Over mhole height 3Ct1'. 

To red at base ; to violet at top. 
At base. 

D o. 
At top. 

Do. 

At top. 

At base. 
At top. 

To red at top t o  violet at bzse. 

At top. 

W 1 
W 
E 

E 
W 
E 
E 
E 
W 
W 
E 
W 
E 
E 
E 
E 
W 
W 
W 
E 

0.5 
1 

1 

Sligllt 
Do. 
1 

0e5 
Slight 







The total number of dieplacementF1 was 242, of which one wad on the equuto~ ttnd .the rest were 
distributed as follom :- 

Latitude1 North. South. 

lo-30' 55 25 
31'-SO0 73 1 9 
61'-90' 52 - 18 - 

Totd ... 179 62 - - 
4.. ...  EM^ lirnl~ * * a  e -  ... u r n *  ... 127 

r 

West limb I * c  . .  . . . . . . .  ... ... 114 
Pole ... . I .  L . .  ... ... . . 1 - 

TOM = e n  342 -- 
126 ~Iig~lncemeuts were toward the red, 113 towarcla the violet alicl2 both ways sinlultaneously. 

Twenty-two bright revei%alg of the Ha line, 7 dmlc reversuls of t h o  D8 line and 8 clisplace~nollts oC the 
Ki4 lille on the disc wera observed dnring the half-yoar. Their distilibntjon is ehomn below :- 

North. South. Essl. West. 

... ... Bright revemals of I'Icb ... 12 10 9 13 
... Dzlrlr reversnls of Ds ... .., 4 :I 2 5 

... ... Dhplacemenh of Ha . ) .  3 5 4 4 
Of the tlisplacementg, six were towards the red and the rest towurclv the violet. 

Pro~nins?~ces p r ~ e c t ~ d  (112 thc ctIIvc as cc.b,sntptdos~. ~lrar~liiltya. 

Photog~~aph~ of the Bun'e disc in Hrc light were nv~ilablo from the co-ol~erating pbservt~toriptc for i~ totn1 
of 174 days connted w 11313& effective days. Tho maan h i ly  areu of Hn nbsolaorption mc1i31cings (corilected for 
foreshortelling) in millionths of tlie sun's visible liomisphere, ailrl the mean daily uumbers tire given 
below :- 

IZetr~l Menn 
daily dnily 
WonR. llurnber~, 

... North ... ... .,. . .  ... 728 5.2 ... 

... ... Bonth ,.. . . .  I I. ... ... 331 3 ' 3 - 
... Total 105!) 8.5 

For comparison with previous  bulletin^ issued prioY to the co-operation of other observntorie~, the mean 
baaed on E(odaikm81 photographs alone are also g i~f l l ,  162 clays of ohservntion being counted as 152b effective 

days. 
Mtl:~il Mean 
claily daily 
mess. numbem. 

North (I<odniksnal photogr~ph only) .. . a #  688 4'8 
... South Do. ... 301 - 3-1 - 

Total . !18tl - 7'9 - 
These figures indicate an increase of 7 per cent in areas rrnd a decrease of 11 per cent in numbers compared 

with th.e previous halfinyear. 



The clistribntiol~ of iueaiz claily aiaeas in latitude is show11 in the followilzg cliagram. Comparecl with the 
second llalf-gea~ of 1922 there is greater actlivitg i n  the belt near 50' ailcl in the southern hemispl~ei~e the 
maximnm hi~s ~ L C I V R ~ I C ~ L I  5' ~ O N R ~ L I S  t11e pole. 

The! al)sol*ption ~narkings rcsernble p~ominences at the limb i n  their uleste14a preponclerance, the pescent- 
itgat:! east l)eiilg 4-8 08 f ( ~ i *  :byens ant1 i lS '51 f o ~  nuinbess. 

The tht-lnlrs of the Directo~ ;we (lue to the staffs of observatories at Mount Wilson, Meudon ail& Yerkes £01. 

the nlatc?rirtl tllog have f orwarclecl to I<ocIailrnnal and for  the pramptaess wit11 ~vllicll t l ~ e j ~  have resyollded to  
l1i,.1 ~*cbcluests. 

9) 
,& 
r9 
g J  

Mean. Areas of Hz Absoqtron Ma.r&i,tgs 
Ir] 

S Januavy I t o  June 30, 19 23  

T. ROYDS, 
Di~qcctor ,  h"odailrnnn7 cznd . i i ~ l j ~ c ~ s  O ~ S O ~ ~ L ) U ~ O Y ~ ~ S ,  
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