
BULLETIN No. XCIV. 

SUMMARY OF PROMIN flNCl3 OBSIZRVATIONS FOR THE FIRST 
HALF OF THE YBAR 1931. 

In pursuitno0 of the progralnme of work adopted since 1st Ja1111ary 1923 under the ausploes of the  
Internatioiial I;istronomical ~ul011, all o~s~rv8tories tal~llig ~ p e c t l ' ~ h e l l ~ g ~ a ~ ~ ~ ~  of the suil have beell asked to 
GO-operate with the Kodaikanal Observatory by supplying copies of their photographs on those days when the- 
Kodaibanal recortb are imp0rfect Or wanting. 111 reSpOl.lSe to our recluirernents for the first half of the 
yealp 1931, the Mount Wilson Observatory supphed calclunl prominence plates for 16 days and Hrc disc 
plates for 4 days, the Meudon Observatory supplied calc~am (G) disc plates for 3 days and Ho clisc plates 
for 14 days. 

When only incomplete or imperfect photogral)lls for any day are available fivin more tha11 Olle obser- 
vatory, the best photograph is chosen as represailting the solar activity of that clay after weighting it accordi~w 
to its quality, and the remaining l~hotographs arr: ignored. ' 

C C ~ / ( ~ ~ ~ . I I ) &  P~~o~)ztnences al, the L21nb. 

The meail daily areas ant1 uuinbers of prominences photoglaplied clnring the half-year by means of the 
K, line of calcium. we given below. The meails are corrected for incomplete or imperfect ol)servations, the 
total of 180 days for which plat~a were ~lvibilahlc being reclncecl to 171 effective clays. 

Mean d ~ i l y  areas Mean dnily 
(sclunre m~nntes) 11urnbel s . 

... *. . ... . . . ... ... 2 11 6 60 

... ... ... . * .  . . . .  . .  198  7 09 

Tatal 4 09 13 69 

Op+pared with the previous half -year, areais ghow an inctreaso of 33 per ceiit, the increatue being greater m 
tpeporthern l~emxsahere than in the soutliern, whilst n u m b r s  ahow an iucreasa of 16 per cent, 



For compmiaon wth bulletim issued pmr  to the oo-opei%t~on of other observatonea, the memg besed OR 
Koh~kanal photogralihs alone we also @Ten, lbb  days of observation being counted as 159b effeotive dsye 

I 

North (Kodnikanal photographs only) 
South ( do 1 

Mean dady arew Mean hlly 
( e q w ~  rmnuhs) n u m w  

2 18 h 78 
2 Ob 7 %  
7 - 

Total 4 24 14 02 

The &stribuhon of prormnenceg in latitude l a  repre~ented in the following diagram in which the 
hoe ~ v e 0  the mean daily areas and the broken hnne the mean dmly numbers for each gone of 5' o f  ~a-talad~r 
The orduutea represent tenths of a square rmnute of arc for the full line and numbera for the b r o k ~ ~  
The di&ibution of achvity is very simrlar in both the northern and southern hermspheree, and d@$~8 
considerably from that m the prevlone half-year The 80t;lnty now mcleasea from the equator up to h8hb 
45" and i s  very small beyond 55" 
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SOUTH 

The monthly, quarkly and half-yearly arew and numbem, and the mean height and mean 
prommenma on photographs from all the oo-opemtang observatories are Dven in Table I Tbe Und& 
Qpe t3@mqe m b  of mc The arw height 18 denvd by adding together bhe mesh& 
indamdl pmmnenwg and &nl&ipg by the bob1 number of prominenoes observed , the m 
by a- together the l e e  of the baae on the chromosphere of indivldnal promenoes an 
em m b e r  of prormnqnw 



It is seen thal the increase in areas over the previous half-gear is clue to an increase in inean extent 
ratlrm than to a change in the mean height of promineiiccs. 

TABLE 1.-ABSTRACT BOR THE FIRST HALF 01" 1931. 

Distribzctrow, e c t ~ t  nlzd west ( , ) " t / ~  sun's axis. 

---- 

Months 

Unlike the yrevjons half-year, there ig a defect of both the areas and numll~ers at the east limb, as will be 
seen froin tho following table .- 

B y d ~ o g ~ ? t  P ~ - a m i n ~ n c ~ s  at the Lslnb. 

Number 
of days 

(effective). 

273 
274 
3 1 

278 
dH+ 
2s a 

____I- 

863 - - -  
, 849 -- 

171 
__ -- I .._"a 

I01 8 
131.2 
129 9 
118 6 
122.1 
93.9 -- 

362.4 - - - 
334% 

I--- 

69710 
--_-_ 

1931 i 

1931 S;\;(~IIR~~Y to J~zna, / Enst* I lYest I Pel cent age 

During the half-ycar plrntographs of tlze prominences in hydrogen light were take11 in this obse~vtatory on 
163 days tvhich were coulltccl as 148 ~Eective days. The mean daily areas, 111 sclnare minutes of arc, of 
11 ydrogcn prorn~nel~ces are given below *- 

Mean daily tLiweas 
(square minutes). 

... ... N o t  . .  . . . 0 77 

... ... ... 8ontl1 . .  . . 0 0; 

Alaeas Nurnbeis 

329 
410 
466 
414 
370 
351 - -  

1,206 -- 
1,135 

- m u _ _  

2,340 

II 

30 0 
31 0 
32.3 
28% 
32 8 
89.4 ' - -  
31 2 ---- 
30 2 - 
30 7 

-----*--.---- - ---  

3 7  
4 8 

4'? 
4 3 
4.3 
3 3 -- 
4 2  -- 
3 9 

-LI_.- 

4.2 

Total ,.. 1 43 

I 

0 I 

$9, 
5 9  I 5.3 
5 4 

5.6 
5 3' 

--- 
5 (3 

--- :: - I - ---- 

Jrtnuaiy . . . .  
Tebraary ,, .. 
M;trch .. 
Api 11 
May ... 
June . . . . . .  - 
Fir& quartor . . --- 
Secorld quarter 

Fir& lit&k?-yeur , 
---__--- _-- _ _  

11 9 
14 9 
I5 0 
14'9 
13-1 
12 2 

--.. 
14 0 -- 
13 4 -- 
13 7 

Total numbtlr observcd . 
Total areas in square rninnles . . . .. 

Coml3arecl wit11 the previous 11alf-year, Ha prominence aileas show an increase of about 25 per cent. The 
percentage of Ha areas to calcium area$ is 34, as in the prevlous half-year. The curve of distribntion of 

Ha prominences in latitude is similar to that of calcium prominei~ces. The northern preponderance of actlvity 
is more marked for Ha promiilences tliail for calcium ones, the ratio of the ilortherii areas to the southern 
being 1 17 ancl.1'06 for Hct and I< psomiaences, respect~vely. 

1-A 

--- - -- -- 

1145 

329 0 

1195 

368 1 

48 93 
I 

47 20 

I 
Mean I 
extent / 

I 

Mean 
height. 

Daily menns 
- 

Areas Numbers. 



mmtg four metdhc promnmnoes were ob~rved dhrlng the half-yew Their details aro p;lven below - 
~as1;'~1 II-UST OF MBTALUC PROMINBNU~-JA#UARY TO JUNBI 1931 

Five were on the earrt l h b  and nineteen on *e w& h b .  

Date 

1931 

January 18 
19 
20 
27 

February 6 
14 
22 
n 

Mar& 2 

14 

A ~ f i  lo 

11 
a .  
24 

l . 9 ;  
20 

.J~.ne 1 2 .  
15 
2 6 ;  

NOTE -The 

No 1 r ' . 

- --- - --- - 
# / 1'-10.1 11°-fl  1 Bxtreme 

latitudes - . - 

Plase 

0 

1 
4 
4 

2 
6 
4 
2 
3 

4 
3 
3 

3 
5 

6 

2 

1 
. 2 

1 
9 
1 

whvelengths 

Tame 
LS T 

&I M 

11 15 
10 0 
8 5 0  
84.4 

9 22 
9 40 
9 27 
9 33 
9 9[i 
9 20 

9 8  
9 5 
8 4 9  

9 3 7  
9 18 

. 9 29 
0 9 

9 n 
8 b l  
9 15 
9 16 

9 0 
1 0 2 0  
e lo 

key to the 

"Blement 1 
Fe + 
He 
Fe + 
Mg Fe * 
Fe + 
CI 

1 
2 
3 
4 
5 
0 

No* 
&bath 

L .  

4924 1 
6016 0 
6018 6 

bh ikh8 '1 
6276 0 

NO A I Element 

__I 

7 
8 
9 

10 
11 
12 

16 
3 ,  

Height 

n 

1Cr 
10 
10 
15 

10 
10 
16 
35 
16 
20 

10 
16 
10 

30 
30 
20 
36 

16 
20 
20 

16 
15 
I0 

. --- - 
as followw - 

Llmb 

W 
W 
W 
W 

W 
'E 
E 
w 

1 W  w 
W 
W 
W 

E 
W 
E 
W 

w 
W 
W 
W 

W 
W 
E) 

hnee IB 

I 

Lattlmb 

----- - 

L~sea (See note nt end of table ) 

-- - -  - - - ----- 

1,2,3, 4 5, 7 8 9, 111 
1, 3, 4, 6 7, 8, (3, 10 11, 12 
3, 4, 7, 8, 10 
P,23,46,7,8~10,11,12 

4 10 
1 2, 3, 4 14) 11, 12 
t , 2  Y,4 O , f O ,  11,12 
1, 2, S, 4 $,lo, 11,12 
1,2d,491011,12 
1 2, 3, 41 8, 9, io, 11 

1 3, 4, 7, 8 9 10, 11, 12 
1 d,4,8,  dl 
3,2 Y,4,6,7,8,9,10 11, 12 

-112,8,&0,1Q13 
lI2,3,4R,0,10,11,12 
1 8, 4, 6, 7, 8, 9, 10 11 12 
1,2$8,4 5 6 7, 8 h, 10, 11, 12 
Alao x 6371 
1 , 2 ~ 4 , ~ 0 , 1 1 , 1 2  

1,2 ,8 ,4 ,5 ,7 ,8 ,D, lO 
12 ,8 ,4 , f i ,7 ,8 ,4 ,  10 11 12 
1,2,3 4,6,7,8,9,10,11 12 

1,2,4,89,10,11 
1,2,3,4,6,7,8,3,10 11 12 
4, I0 (Fruntly reve~1e6 
- -- .. -- - -c- - 

-I___ 

North 

0 

96 
5 
4 
6 

0 

195 
10 

16 

9 
176 

185 
06 
17 
4 6  

a 
6 
9.5 

13 

8 5  

35 

of 

5276 2 
5316 8 . 
5863 0 
Dal DI 
6677 
7MS 

south 

I- _- 

4 

I1 6 

- 

8 5  

meWio 

Be + 01 
Fsa 
Fe + 
Na 
He 
He 

0' 5 and 18' 5 ; 
lo 0 and 11" 5 . 

4 
1 

5' 9 
6" 2 



TABLE I11 --DIs~ZW~I)WZ t s  of' tlh~ /bvdtao{.e?~ 1 W S .  

Particulars of the disl~lacements ohserved in the chromos~lxere and 1)rolniuei~ces are given in the following 

- 

Limb. 

___ 

E 
E 
JV 
E 
l3 
w 
E 
W 

E 
W 
W 
W 
W 
W 
W 
I3 
I4 
W 
E 
W 

W 
E 
E 
W 
W 
Ill 
W 
W 
E 
w 
Ii 
I% 
W 
W 
E 
w 
W 
E 
W 
W .  
E 
W 
w 
E 
E: 
E 
W 
W 
IV 
E 
El 
E 
E\ 
W 
W 
W 
I3 
E 

table :- 
__I_ --- - 

Date. 

I IC_- -  

1 

1931. 
January 1 

2 

3 
8 

I0 

19 

23 

23 

26 
27 

"2 

29 

30 

31 

February 1 

2 

4 
5 

6 
7 

$1 
11 
12 

13 

14 

I6 

16 
17 

2 

J3~u r  

- 

IST - 

11 M. 

9 43 
(3 45 
9 32 
9 3;J 
9 16 
1) 18 
9 '25 

10 40 
10 34 

9 4 
9 11 
9 18 
9 55 
9 55 
1) 20 
9 16 
" 3 3 3  
$1 38 
9 4 
t.3 51 
8 4 4  
9 27 
$1 30 
9 6 
9 7 
(3 10 
8 55 
9 5 
8 55 
X 413 
9 25 
9 7 

9 3 
9 38 
9 37 
9 10 
9 $1 
9 1 
8 42 
9 20 
9 8 
9 2 ' 4  
(3 17 
9 1 
9 U 
9 1 4  
9 24 
9 36 
I) 22 
'3 1G 
'3 19 
9 5 6  

l o  O 
9 7 
9 40 
9 12 

10 7 
10 R 
8 69 
8 50 

- -  - 

L a t ~  tude 
----- 

Na~th. I 
" 

11 
1Ci 
83 
53 5 

$3 

54 
:3*5 
4 

50 
L(i.5 

39 
li 5 
(i 

115 

21.6 

3915 

71 

8 

3 
56 
11 

48 li 

9 

30 
GO°Fi 
8 

17 
2 

22 
5 6 5  
19 

66 

45.5 

5 
7 

- - .  

Remarkc; 

-_-- 

At top, 
No prominence 
At top, 

Do. 
NO pronlinence 
At top 

Do 
Do 

At base 
Do. 

At top 
At; base 

At bme. 
At top ; extends over 3" from F to 5". 

Do 
At top 

Do 
Do 
Do 
Do, 
DO 
Do 
Do. 

No pxarnjuence 
At top 
Do. 
Do 
Do B 

No prominence. 
At bass 
At top 

DO. 

At top, extends over 4' from 6" to 10". 
At top , extends over 4" from 38' to  42" 
At top , extends over 4" -born 1" t o  5" 
At top 
At base 

At top 
At base 
At top 

,kt top. 
Do 

At base. 
Do. 

No prornlnence, 
At  top. 
At base. 
At top 

e -* 
At top. 

Do, 
At base 
A+ top 
At base 

Do 

South. 
- -  

ct 

175 
74 

$ 2  
5(i 5 

1 W  

5 

11 5 

34 

b w  
35 

11 
41. 

80 
76$ 

11 

39 5 

8 

38 
,-3G ' 
21 

37*5 

21 

4 

76.5 

4715 

"- -__---__- - -- -- 

Displacement 
----- --------- ---- - --- - 

End. 

A 

1 
0 5  
1 
145 

1 
0 5  
1 *6 
2 
0 5 
0 5 

1 5  

0.5 
1 5  
0 5 

0.5 
0 5 
1 
2 
1 

Slight 
1 6  

511ght 
1 

15 
2 5 
1.5 

0 5  

1 

0'5 
S11gl1t 

0 5 

Blight 
1 
0.5 
2 
1 

Shght 

2 
0'5 z Sllght 
15 
1 

~Sllght 
110 

Violet. ( 
__- 

A. 

Of, 

Sbght 

(i 5 

0 5 

1 
Shgh t 

1 

1% 

2 5 

0 5 

1 *5 

2 
2% 

Both ~uuyr. 
-_I___-- 

A, 

1 

1 

1 



1 
.A 

sv!'t 
2 
05  

1 
Wlght Ovi"t 
1 
06 

16 

0 6 
16 

0 6 

1 

1 

1 
1 

Blight 

16 

0 6 
Sllghk 

Bhght 
1 

Sl ght 

1 
1 

15  
@6 

16 

15 
1 

S 

16 
0 ti 
1 
Z 

___I_ 

16 
Ell ght 
06 

At  top 
.At baise 
At top 
Do 
D 

At top i 3 ~ h d C l r  o*rChB*bOP 
No p r o r n b m  I 
Do' 

Both at tap( str ikR 

0381. 
Blight 

At tao 
At babe 
At top 
At barre 



,_-__ l___-_l_- --_.--- ---- 

D~aplacement. 

Bemarks. 
Red I j ' Violet: 1 Both Tvsyal Date. 

-- - 

A 

I 

E * 2  

2'6 

3 
1 

2 

1 
1 

1 
1 
0.5 

0 fi 

I 

2 

Sliglxt 
(1% 
1% 
1 

Blight 

2 
Slight 
Slight 

8Iiglrl 
O*h 

SIxght 

0% 
1 

0 5 

1 

Slight 
15 
1 5  

EL 
_ _l______3_ 

Hour 
=4S8T' 

Latltudo. I 
- 

North South I -- - --- 

1'331, 

April 7 

8 
9 

10 

11 

15 

18 
21 
23 

24 

25 

1 
2 

6 
7 

8 
15 
17 
19 
20 

26 
27 

29 

June  2 

9 
21. 

112 
13 
15 
16 

24 

Limb, 

-- 

A 

0 5 

1 

0 5 
(35 
I *Ci 

6 

2 

2 
S11gl1t 

1 

4 

1 

3 05 
1 

0*,5 

1 

1 
1 *5 

1 

0 5 
1 

1 

0 6  

-- --- 

A 

Sllght 

11 ght 

S l ~ g l ~ t  

1 

1.5 
1 

0 5 

1---- -- 

W 

E 
W 
W 
E 
E 
E 
W 
E 
E 
I3 
E 
E 
I3 ' 

E 

W 
E 
E 
E 
W 
W .  
\V 
X 
W 
W 
W 
W 

13 
14 
\V 
.E 
E 
E 
E 
W 
W 
W 
W 
W 
W 
W 
W 
E 

W 
E 

E 
w 
W 
B 
W 
W 
E 

9 W  
r 3 W  
7 W  

E 
- - _ _  

To recl at top, to violet at base 

At 11nse 
At top 

At top 
Do 
Do 
Do 

To red at top, t o  violet at base 
At base 
At top ; extends over 5" from 45" to 50'. 

At top 
Xo rom~nsuce. 
At ifi:~. 
At top 

At top 
At base 
At top 

At top 
St base 
At top 

Ai l~ase. 
At fop 

Do. 

No prominence, 
At top 
To red at base, to r~o l e t  at top 
No promlnencc, 
At top 

Do 
A t  base. 

Do, 

At  base 
At top, 

Do 
Do. 

At base. 
No prominence. 
Ta red at top, t o  violet nt bwe, 
At top. 

,it base, 
Po 9 

At top. 
At bbaae. 
At top. 

LIC top. 
To red %t top, to violet at  l~ase. 
At tog 
At bsse. 

Do 
"..- 

0 

18 

d 
: 
:M 

-12 

! 
21 
82 
2 W  

t 
! I  

:)t15 
Jl 
26 

2 

43 
8 1 

17 
SG 

44 

-- - - 

11. M 

8 47 

10 31 
1 0 4 5  
9 15 
9 2 
9 6 
8 56 
9 40 
9 28 
9 55 
9 51 
9 46 
9 21 
'3 17 
9 14 
9 14 

10 2 
10 12 
9 17 
9 I5 
8 40 
8 62 
9 10 
9 9 
9 37 
9 27 
9 21 
9 19 
9 25 

9 22 
9 17 
9 0 
9 20 
9 13 
9 14 
9 18 
9 14 
8 5 0  
9 3 5  
8 5 1  
9 5 
9 20 
9 20 
9 1 4  
9 35 
9 14 
9 5 6  

8 50 
8 45 
9 I6 
9 3 2  
9 8  
9 0 
9 2 

10 20 
8 58 
8 58 
9 1 6  

0 

2 4 . 5 .  
43 
26 

G 

395 
47 
26 
8 

39.5 
59-5 
44515 
70 
78 

4 b 
14 
(3Y5 

8 
20 
52.6 
11'6 

50 

10 
12$ 
3 

63 
7 

(i7 
70 

95 

10 
li 

7 
3% 

33 



The total numbel of d~~placements was 188 aa awnst 79 in the second half of the PI eT lolls year ancl thew 
dlstrlbutclon was as follows - 

East limb 
West llmb 

North Sdu th 

6'3 48 
33 21 
15 8 
- - 

Total 111 77 

Revsrsaks and dwpEacslPaenb on t 7 ~  azm's d7sr 

Two hunched and twenty one bright reversals of Ha h e ,  208 dark reversal6 of the D, line and 28 
clieplacemei~ts of the Ha lme were obcrved dunng the hdf-year Their iheti~bntion is given below - 

Bright reverds of Ha 
Dtll~k reveraale of D8 
Displscemenfs of Ha 

North Bonth East West 
148 7'3 104 117 
Id9 t)q 98 110 
22 6 I2 16 

Twenty d~splaoernenta were towards the red, 6 towards the vlolet and 2 both way0 elrnultaneowly 

Photograph of the sun'g dim m Ha llght were available from Kodaikanal and tb e co-operating 0 b 8 ~  
tones for a total of 180 days, whmh were counted 8s 178 effeobve days The mean dally areas of Ha ~b 
tion marhgs  (corrected for foreshortenmgg) in  millionth^ of the sun'e vlsible hemisphere and their mdM 
daily numbers are given below - 

North 
South 

Maall daily Mean daily 
wew numbers 
1,447 9 b5 

743 5 61 

Total 2, LtI0 14 20 

The above ehow a decrease of about 12 per cent in area and 15 per cent in numbera, compwed with %& 
prevloua half pear The decrease has been confined to the southern hemiephere namely 88 per oent Blld 8s 
per cent f o ~  area9 and numbers respectively 

For oompwl8on mth bulletine issued pilor to the co operation of other observatoriee, &he means baeed on 
Kodmkanal photographs @ ah10 given, 165 dage of obeervahon bang reckoned as l b l q  efEediive dbH. 

North (KO&-1 photoaaphs only) 
Sonth ( do 

Total 

Mean dally Mean daily 
areas sumbe@ 
1 430 9 64 
715 5 38 



The disti*ibntioiz of tlse inc.an daily areas in IaLituile is shown in the following d~agram, In contrast to 
clistributlon of prorrnncncc8 a t  the limb there is n nlmimurn of activity near 80°, particularly markecl in 

the sontheia~l hemisphe~e. xuol 
Mean Areas u+ Ha Absorbtion. Markings 

2 
3 Jan&ay I-to June30,/931 
dl 

5 ,to- * 
9) 

-4 
N O R T H  

3 
vb 

3 
hc? 0 
ff 7 I 

70 0'0 90 

4 
u 
6 
%roo- 
0, 

2 
F! 

The lzulnbers are allnost equally clivicled bbatween the eastern and wester11 hemispheres, but the areas 
S~IOW il slight eastern excess, the perceutage east being 51'7. 

Tho mVcns of 1%~ ab$orptian markings uncorrected for forr~$horteaing are given below .- 
Mean daily 

areas 

South ... I , s  #. . . . . .. @ ... ... . . ... 424 - 
Total .,. 1,228 - 

The ur~corrected areaH tlrnount to  56 per cent of the corrected ones, as against 60 per cent for the previous 
lu~lf-yew, The curve of clistribzztioi~ in latitude is similar to that for the uncorrected areas as usual. 

Thanks arc due to tlze co-oparatixzg observatories for the photographs supplied by them. 

T. ROYDS, 
Di~~actor, Kodablcanrxl and ,Xu,dras Observatorzes. 

-- 
Pnrce, 8 an~las, x~nlt  4 5 '  ~'PINTEI) IIY TILE SUPERINTENDENT, GOVERNIMENT PRESS-193'2 
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