
BULLETIN No. CXV. 

BUlkWAl%Y OF PROMmNCE OBSERVATIONS FOR THE SECOND 
HALP OF THE YEAR 1937. 

' b e  meterid for the prel~ent review is the obsmtions of pm&ances mede at tbe waikanal Obwr~a- 
tory mpplernentd w h m  newsaq by the data available from other obmrdmiee, w h i d  under tho auepiaea 
of the Internationel A ~ ~ o n d c a - 1  Union co-operate with this O ~ w ~  by supplying oot~ics of their photo- 
graphs on requisition, for the dnya on which K o d h n a l  hna imperfect or no  photograph^. We take this oppor- 
tunity of thanking these obmatoriea for their oo-operation. Tbe data from the co-opcti,ting ohemtoriee 
which have been incopporbted in this pummary, are oddurn (KzaP) proqimoe p l s b  for 12 days and Ha diso 
plam far 38 days from the Meudon Obwmmtory, oalcium (IC114) prominence plnltes for 35 dhys and & dho 
plates for 8 dqm from tho Mount Wilr~on Obmatary and Ha cliso plnt~e for 8 b y a  from ?&. Evtmhed'e Obser- 
mtory at Ewhurt3t. The a,v&ila,ble data me b t I U  not oomplete far all thc days of the half-ye= -uder  review ; 
in faot no oaJoium pro*= photog~a~phs for R clap and Ha diso photograyhe for 6  day^ am available h m  
any of the observatorie~, while the photographa for a, numb of d a p  are incomplete. The following produre 
b, as us~id, been adopted for estimating the solar sutivity for those days on d o h  only inoompleta photopphs 
rn availnbla : the adiivity of a day of incompIete observation hw been aesumed to be repreamfed by the berst 
phhgraph of the day, eftar woighihg it ~ m d j n g  to iia qualiQI the rqmhhg photoppb baing ignored. 

Car&ssm P m m i w  at the limb.-The mean daily tuvbas and n u m h  of prominen- derived from dl avail- 
abb photographs in the K line of oalciun seoured during the half year w e  given below. The means are oarreoted 
for h01np18h or imperfeot observatius luc irdioated above, the total of 170 c b y ~  for nhioh plates were avail~ble 
beiug reduoed to 161 sffectivm da;ya. 

Msep daily 
areas (eqaare Mean d d y  

minutes). numbere, 
N-. . . . . . . . . . . . . . .  8.81 8* 85 
000th. . . . . . . . . . . . . . .  2-70 7929 - - 

Total . 6.07 169151 - - 
l'he d~rrve flgurae ahowv that aompaMd to the pmviooa half-yew them haa been a derrew of about 22 1mt 

mt in areas and an inmeme of about 2 par cent in numhew. The dwxease in mew has ooourred in both the 
hmherea ,  being eanewhat m m  prmounQ8d in Ghe ~outhepll; but the inmenee in numbera iR confined to the 
northern hemi~phem, them being a dight decrease in tho southern. 

For cornpaFisan with bullefios h u e d  prim to 1 s t  t T a r t a ~  1928, i.a., beforo the oo-operation of other O~EWV~L- 

lmiea came &to f m e ,  the m e w  baaed in. Kodaikanal photopapha alone also 0-a- 
tion being reckoned ae l2B efl'eotivo day.  

. . .  North (Kodaikeaal photvgmplls only) . . l . . O  8-66 8-79 
loath ( DO. Do. ) 9 . . . . . -  . . 3.03 7.67 - -- 

'L'otal . 6.08 10.86 - - 



The dietxibution of prominenaee in la;ti$ucle ia represented in the fallowing diagram, in wl~ich the full line givw 
the mem daily mras and the brokk line the mean d d y  n b h  fpr eaoh zone of 6" of l~iiitude. The mdi- 
natee repmenti t4mt.h~ ot a 6 q u m  minutd of aro f d  the full Iine erid n m h  for the broken' line. Compared 
with the previous half-yw, the zones of rrmcim~un aotivity have advanced 5' foam& the pole in the northem 
homiephere md 10" in th ar)uther~l hemiaph~. The high litt12itde pa& in the eouthern hemi~phere baa become 
lene pronounced when compred to  the lea latitude aotivity. 
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The monthly, qoarterly end hdf-yeosly amw .ad numben and the mean Beihbf snd the m a n  extent d 
the prmiaenree on photogaphs from dl a o - o F t i i g  ob&titme% ere gimi in Tsbk 1. ~h urn arer, r 
Ohe aquars mmuw of m. 'fie mean height is derived by &%ling together tlie @teat b i i g b  by ins- 
vlah~ pronmenca md dividing by the M a 1  nwnber of prOmihmorul o b s m d  & thb mslln erteht fs d d b d  
by dding together the langh of the base on the ahromcsphere of iodividial pr- am.& ahEdin8 tho 
totd n d h  u' pwmiue~lc~. 



- . -- 

aM&m East r z d  Werrt of f i e  Bwm'a Ax&. 

The l ~ e s  show a alight inmsse et the emt limb an$ n u m b  e alight d m  os in 01- from the above 

Urntho. 

1987. 

Jdy . . . . 
A U ~ I W ~  . . . , 

Beptember . . . 
Ootober . . . . 
Novembar . . . 
Deoember . . . 

T h i r d q ~ a r t s r .  . . 

B~urthqll~rter. . . 

Eleaondhelr-yeer . . 

& v d  m&dliu pamincl;ces were o k m d  d q  thfs h d - p m  and th& &hi la  are given below. :- 

k a s .  

138.3 

189.8 

177.0 

197- 7 

106.9 

170*7 

404-8 

481 8 

070* 1 

Numbor 
of 
ds9B (eff-ve). 

248 

28 

28 

97) 

93? 

29 

aoi 

$0) 

181 

- 
9 

I Leti%ude. 
Lines. 

1 Bane. W b .  &light. (Bee note at end of Tabb), 
North. Bouth. i0  

. . . . .  . 

- ---- -. 

7 M a  6 W 80 1,2, 8,4, 8,9, 10,,11 and 12. 

7 15a6 8 20 1, 2, 8, 4, 6, 6, 7, a,$, 10, 11 end 12. 

3 34 1 20 1, 8,B; 69 -6, 8, 0, 10, 11 aad 32. 

Meau 
extant. 

a 

6.68 

7.96 

7.88 

6.90 

6-81 

61 94 - 
7.81 

- 
6.48 

- 
0.84 

Mcyn 
height. 

46mOR 

40*80 

46 * 60 

40- 76 

34-80 

87-90 

48.73 

--- 
37.89 

40*27 

Numbem. 

378 

430 

426 

460 

86 1 

BP7 

la20 

-- 
1287 

2406 

Daily meane. 

Araas. 

6.18 

6-97 

8-32 

7.19 

4- 50 

8-08 

6-  18 

6-00 

6m06 

Xumbem. 

15-07 

16-36 

16-31 

17*06 

141 78 

16 * 41 

16-22 

16.79 

16.60 



N m  :--The key to the wave1engUt.a of the m a W o  h e  is given below :- 

Data. 

1087. 

Aag~et 8 

18 

Ekpbembsr 6 

Ootober I 

11 

18 

Dup3mbar 11 

18 

14 

Height. 

I 

16 

10 

10 

26; 

10 

20 

10 

20 

26 

16 

26 

80 

26 

10 

No. 

-- 
1 

2 

3 

4 

6 

0 

Linee 
(See note at end of Table). 

4 d 1 0 .  

4 d 10. 

4and10. 

1,8,4,5,8,8,8,10,11BPdlS. 

4 rrnd 10. 

1 , ~ 3 , 4 , 6 , 6 , 8 , 8 , 1 0 . 1 1 a r s d l 2 .  

1,2,8,4,6,6,8,9,10,11mdl2. 

1, 2, 3, 4, 6, 6, 8, 9, 10, 11 and 12. 

1,8,8,8,6,8,8,9,10,11mdl2. 

1 , 9 , 3 , 4 , 9 , 1 0 , 1 1 a a d l 2 .  

1,2,3,6,6,7,8,9,10,11412. 

4and 10 

4 and 10. 

1,2,3,4,6,8,8,9,10,11and18, 

' h e  distribution of m e W o  prominences waa ae follows :- 

Limb. 

E 

E 

W 

W 

W 

W 

W 

W 
W 

W 

W 

E 

E 

E 

h 

40U* 1 

6016- 0 

6018~6 

bd, ban ha, bl 

623418 

6970 0 

--- 
8 

.. 

T h e  
I. 8. T. 

3. M. 

10 20 

9 68 

9 4B 

9 37 

9 37 

8 4Q 

0 60 

9 2 6  

9 26 

9 46 

10 15 

g 80 

9 34 

g 15 

N o r t h . . . . . . .  

S b a t l l m - , . a * -  

--- 
lQO-6 lo nnd 89' 

B2'*6 17' end 

Bae. 

0 

7 

2 

4 

2 

8 

2 

8 

2 

1 

. . 
2 

3 

. . 
2 

Latitude. 

bven wem p9 .the eaat limb md ten on the w& limb. 

1 lo-SO0. 

0 

1 

l'--lOO. 

2 

. . 1 4 

North. 

---- 
0 

18.6 

1 

17 

21.6 

20 

14-6 

7 

10.6 

12 

88.6 

86 

39 

ELement. 

FeS. 

H e  

Fe 

Mg. Be-F 

E'e 

Cr 

s1°40''. 

-- 
4 

1 

- 
8011th. 

0 

28 

17 

No. 

7 

8 .  

8 

10 

11 

19 

1 

6278.9 

681808 

6888 0 

Dm, Dl 

8677 

7086 

Ehent .  

Be+ 

poi- 

+ 
Ne 

H e  

H e  



l k = t i o h  of dbpl&~~menrta observed in the  ohromosphem and prominenoae. with the apectrosuope 
@van in the following hblo :- 

Limb. 

E 
W 
I3 
H 
1 
W 

W 
W 
XI 
w 
W 
W 
W 
W 
W 
W 
B 
W 
B 
B 
E 
w 
W 
181 

B 

W 

w 
w 
W 
W 

1 
E 
W 
B 
E 

1 
W 
W 
W 
W 
W 
W 
E 
W 
BI 
a 
W 
B 

Date. 

1087. 

J* 6 

12 
80 

Augumt 6 

6 

9 
18 
14 

16 

17 

20 

81 

22 

$3 
86 
27 

Septermber 6 

8 
10 

11 

1 

C. 

Fbm&ud. 

A$ top ; fimm - 4 Q 0  to -dl0. 
DO. from +80° +2B0. 

At-. 
Do. &om +- la0 b +14O. 
Do. 

At top ; W -10' to -13% 

At baee. 
Atr b w  ; fKxm +OdO t o  +86". 
Do. f'rom +go to +1P. 

At top ; hrn --a0 to -27". 
A6 baee. 
Atr imp ; hm O0 to 4'. 
At beim. 
Do. 

At top, 
Do. from +Ma b +!ire. 
Do. 

At baee. 
Do. 

At top. 
A* base. 

DO. 
Do. 

At .bop. 

DO, 

At fmcm t he  +8B0 middln -bo of f the 40'. ~ C B  

DO. 
from +87" h +41°. 
At baee. 
At Ib middle of the prominslLoa 

At bsse. 
At tap ; PJMWl+800 to +Be0. 
At b~ ; fram 3.11' b +1C* 
DO. Q r ~ + 2 6 ~ t o + 2 Q ~ .  

At tap. 

At top ; f i f ram -11' to -1 8'. 
Do, 

Ail ~ W R J  ; from +W to  +!No. 
At top. 
At b~ ; b r a  -go0 b --29". 
At tap. 
A* base. 
Ail top. 

Do, 
DO, 0m.n +11° to +llrD. 
Do, 
Da 

At beee. 

Red. 

A 

0.6  

S 
1 
0.6 

4 

a 
005 
O*CI 

Om5 
1 
011 
3 

1 

1 

1 
1.5 

Blight 

0.6 

0-0 

0.8 

1 

0.8 

slight 
8 

1 

Time 
I. 8. T. 

a. M. 

10 45 
1 0 8 0  
I1 17 
9 30 
9 80 
9 20 

9 37 
9 Bb 

10 $0 
9 60 
9 10 
9 82 
9 27 

10 00 
10 4 
10 10 
0 2 0  
1) CI 
9 10 
Q 18 
9 12 
9 80 
9 Nl 
Q 11 

9 17 

9 I1 

11 00 

11 00 
11 10 
10 6 

9 42 
9 86 
9 3 
9 29 
9 66 

0 6 
8 66 
8 49 
8 46 

10 8 
8 35 
8 89 

10 80 
10 88 
0 811 

10 6 
10 8 

, B 88 

~ 6 m t u l t J .  

Violet. 

A 

0- 5 

1 

0.8 

Blight 

1-8 
0-8  
1 

e 
1 

9 

8.6 

e l  ti 

1 

1.6 

2 

1 

SW* 
0.6 

1 
1 
1 

Latitude. 

North. 

0 

87 
18-6 
13 
88 

M.6 
66 
12-6 

86-6 

20 

86 
69 

70 
81 
I5 

40.6 

88.6 

38,n 

37.6 
80 

65 
80.6 
13-6 
87-6 
08 

86 
67 

47.0 
70 

88-1 
18-11 
40.6 
38 

Both 
=F 

A 

0.6 

1 

O* 6 

South. 

0 

60 

11-6 

96 

B 

34 
4 

149 8 

14- 6: 
1 I 

96 

88 

1 a 
80 

91 

IS 

18 



30 

1 9 3 7 4 .  

R w I ~ & ~ .  

At the m of the p r m  
h m  +88" jo +SB0. 

At top. 
A4-l base. 
At Imp. 

At the middle of Gbe prominence. 
At baee. 
At$ 
TO X i e t  st OP ~d a* tha 
middle ef  the^ fhepfomtaearao. 

At top. 
At b~w3. 
DO. h n  -go0 .bo - 2 2 O .  
DO. h -17" fo -No. 

To md at fop md to dolet ht base ; 
&om f lo tm +do. 

Both at beee. 
At Imp. 

At bane. 
At lisp. 
At baee. 
a t  t q .  

Doe fmn +ago llo +43O 
Do. 

Ln 
At -i" to do. 
At baee. 
Do* 

Ah .bop. 
A4-l beRe. 
A+fhed&%offhepromiaanoe. 
At beee. 
At top. 
Do. 

A4-ltop; m + e o t 0  +P. 
In 

At To p #=I at 2 8nd to, viol& et the 
muddle + e promipenae. 

, ~ t  top. 
DO, 

At top. 
Do. 
DO- h +17O t@ +We 
Do. 
Do. 

kh base. 
&+ 
$Ern 
Over the vh& w o e .  

btPo? 

EEET!2?zi@ 6) $MQ. 
- J 

OX' 

Limb. 

E 

W 
W 
W 

P 
W 
li) 
13 

W 
m 
W 
W 
W 

W 
W 
w 
w 
W 
W 
W 
w 
W 
HI 
1 
El 
w 
W 
W 
W 
W 
W 
m 
W 

B 
W 

E. W 

w 
w 

R 
W 
W 
rn 
W 
B 
B 
31 
W 
W 
W 
HI 
rn 
'W: 
1" 

T U L ~  

Date- 

1997. 

Sqtember17 

21 

Oobber 4 
li 

11 

14 

16 
17 
18 

98 

N o w m m l  
1 

aa 
30 

Deamba 4 

6 

8 .  

11 

18 

14 

E Y D B O [ ~ ~  L= --JITLY TO 

%yim I. . 

a u. 

8 67 ' 

8 42 
8 48 
8 26 

10 18 
0 86 
8 66 
8 67 

0 86 
9 0 6  
0 111 

16 
8 1 3  

t i ;  
s sa 
Q ae 
11 
10 6 
10 B 
10 00 
10 7 
9 80 

11 44 
i1. a0 
9 81 
9 44 
9 88 

i:; 
0 86 

10 80 

B 17 
8 %5 

! E  
1.1 80 
11 64 

9 8 0 .  
9 a8 

i:. 
0 47 
9 % 0  
e e o  
s sa 
8 6 4  

10 00 
10 lo 
8 80 
Q ag 
0 16 
9 16 

Both 
weye. 

A 

1 

8 

X 

1 

Red. 

A 

1 

O *  8 

8 

2m6 
S 

9 

2 
2 

1 

2 

e 
0-5 

1 
1.6 

1.8 
w h *  

1 

1 

1 
I 

0- 6 
1 
1 
1 
1. 

5 
sldebt 

6 
0-6 

4 

Dieplaaement. 

Violet. 

A 

1 

1 

1 
1 

8 

1 

1.6 
lm6 

8- 5 

Blight 

Om5 

w* 
51.6 

1 
0.6 

4 
slight 

1 1 

1 
1 
1 

8 

1-8 
0 *Y5 
1 

-III.-DIBZUU=T~ 

North. 

a 

27 

6 
6.1 

80 

1816 
14-b 
11 
11 

80 

$16 

7 
9 

1o*u 
s ~ ~ s  
g2*6 

14 
41 
4-12 

88 

10 

:! 
6 

EmII 
87 
n 

$6 

10 

41 
nmg 
1%-6 
89 
12.6 

'"1 88' 
sa 
%$ 

L 

Latitude. ' 

douth. 

0 

9 
81 
18. CI 

S1-CI 
14.8 

10 
B@ 6 

89. LT 
17 
8.11 

18 

2 

17 

78 
17 

r 



Th6 tofal number of displwementa wae 126 tu again& 2& in the pmiou~l half-yoor atld thtbir distribution 
rvaa as f o l l 0 ~  :-- 

North. South. 
0'--80' U r n - .  . . . . . . . . . .  64 27 
81.-400 . . .  a d . . . . 8 8  0 
61'-90b . I . . • . . . . . . - .  . 16 1 - - 

Total . 98 84 - - 
Etublfmb . . .  . . . . . .  . I . .  . 10 . . . . . . . . . .  Wesbliaab . . . 76 - . 196 - 

Of thoso ae were towarm me rod, # towar& the violet and 9 both ~ i m u l t m o d y .  

Deb. 

1937. 

h o ~ ~ ~ b e r  10 

22 
83 
86 

27 

28 

.Reue~*mb a d  D w p b ~ ~  on t?k &n'e f i e .  
Three hudred and t4irty one bright rov~mIr~ of tho Elk lins, 321 dark ~verask of tho D, line md 21 

diaplacemm~ of the Ha line were observed with the ~pctroacope during the half-year. Their distribution irr 

I 

!rim 
I. 6. T. 

E. M. 

9 84 
8 28 
9 88 
g 00 
10 56 
0 .62 
9 17 
9 31 
8 26 
9 14 
0 14 
9 40 
0 88 

Q 6 
0 38 

given beldw :-- 
North. 0011th. Emt. Wd, 

lhmerka. 

c -  

Atbaee. 
At top. 
Do. ~ 4 0 ° t o 1 2 0 .  
Do. 
Do. h m  +7a0 to +76'. 

At b. 
At bop. 

Do. from + 11" to +la0. 
Do. 

Atbaee. 
A$ top ; from +8S0 to +a0. 
A-b top. 
To red at tap end to violet at base ; 
fKlaa +Bcio t o  + 8 8 O .  
At bma. 

20 

f3right  rev^ oEHa . . . 188 143 I80 175 
Dark remereels of D , . . 184 137 1 8  166 . . . . . . . .  D i s p ~ s a t a o f 8 ~  13 8 I0 11 

Thirteen displaceplats were tuwmda the red, 4 to%& tho violet and 4 both ways ~imidtaneously. 

Limb. 

E 
BI 
E 
W 
E 
E 
P: 
E: 
W 
W 
W 
1?: 
W 

11 n J I Y  

Diepleoement. Latitude. 

The Hde spmheliasoop waa uaed daily (except on Bunbys and holidays) for obstm~tion in the & 

60 

North. 

4 

84 
41.6 

74.6 
74 

80 
19 

line of ohaaging phmollnena md displacemente on the sun's limb and disc. Tl~e obaem&tiom made nor 
mellyat the-hmm bttadbsd- by* - ~mOMiod Uoio~ l thtbie obeervfitory for thiR purpose, 
nmely m. 30m. C% 3b:OOar., ah. OOm; toBh, 8 h . ,  6h. 30m. to  bh. 0001. a. M. T. b . ~ . ,  8h. OOm. to ah. 30m., 
9h. 30x11. to 'ICk. oain., l'Ih. MJkn. t o  TTE: 8Cb. T. V3, T. ; bttt a b W % t i ~  ware slso made oufaich ot ron$ine hours, 

I 
0 - 5  

Both 
ways. 

A 

0.6 

015 

Red. 

---7 

A 

1 
1 

0.6 

1 - d  

1 

1 

S 

8011th. 

0 

41 

68 

whmevm #me w m  oowions for wetahing the progm~ of iptmdhg phemm-. 

1 

Violet. 

. 

A 

0.6 

0-6 

0.6 
0 -  6 

1 

Equator 
30 
81.6 
80 
2B*$ 

41.6 
In &ram*. 
At bop. 
Do. from $22O Co +24O. 



The ohmatiom* made during the ascend hdf d the FEU 1937 sra anmrnarieed below :- 

W limb. Wemt limb. Totel. 

North. south. Eeet. Wait. TOM. 

Red. Violet. Both weye. Total. 

Ptorni~tmtm Projected m tire fit 08 dbeorption MarK-ng~. 

Photoppha of the sun's dine in Ha light were available from Kodaikad and 00-opting obmmatorie~ 
for 178 day8 whioh were reckoned ss l 7 l f  effeativ~ day.  The mean deily mas of Ha eb~orption mwkinga 
( c m t e d  far fomhortening) in millionths of the am's visible h-hm and their mesn daily numbem 
given below :- 

The above figaraa ahow thet them has been dtmmam of 19 pea mt in hmtw~ d 6 per sent in n~mbt3~8 
when aompnred with those af the ptsvious M-F. 

For cam- with bulletins issued *or to the co-opmtion of other obmtaries,  the meme b e d  on 
Koddmnal photogrepha only are also @m, 127 day of obmation being oounted ae 120 e f f ' i ve  dap.  

Meen daily Meen daily 
M. numbmi. 

North (Kodaiganal photopephn d y )  . . . . . . . . .  6088 80. 79 

flat* ( do. ) - 0  . 8 0 7 6  93*86 

* ObsemBiom of bright dmmospheria empf#ohn am -0 to the Dirwbor, Medm Obmmatmy, Paris mkd the Dimtotor, 
M o a n t W ~ O ~ O r g . C a l i ~ e a d a r e p a b ~ i p f b e B P l l e t r i n f o n ~ ~ F i ~ d I J o b ~ .  



The diRtributian of mean. dsilF aeaa ih latitude icJ &own in the following diagram. Compared with the 
previous kdf-gear, the low latitude zone of m a h m  d v i t y  hqa a d m a d  ebout Go tomard~ the pole in the 
northern heuhphere but them is no change in the southern. The high latitude peak in the northern hernia- 
phm remajne htionarg bnt that of the eo~~thern hmnbphere lqia disapped,  there king.no mtidty at dl 
beyond 60'. 

NORTH 

SOUTH 

Both and nnmkas &ow en eastsm dofbot, the percentage eaet being 46.83 for e ~ v l  and 48.82 for 
8,ambers. 



Tho mean daily srsas of Ha almrptbn rumking unoorrected for foreshort- ara given below :- 

The unoomcted araas c a ~ o u n t  to 56 per oent of the a c m d e d  ma. The carm of Wbut ion  in latitude 
ia t b ~  mud similar to that of the c m t e d  w. 

A. L. NARAYAN, 
Dimtor, Ko&ihnd Obatututorg . 
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