
BULLETIN No. LVI. 

BUMMABY O F  PROMINENCZ OBSERVATIONS FOR TI3E SECOND 
HALF 03% TEIE YBhR 1916. 

In this bulletin the spectroheliogr~~~n~ abkdined at Srinager ~zntil Llm encl. of October by the JCashna~r 
sxpedition ~ ~ n c l c ~  Mr. J ,  Evershed, F.R.S., the Director, l su~e  bccn nscd to supplement the Koda~kz~nal se~nies. 
Visual obsc;rvtltions at ICodailrannl were p~actically confined l o  displaccrnonts of the hyd~ogen lines and to 
metallic promlnenccs, a8 tho l~ositlon angles, lleightf;, md areas c r ~ n  xiow bc much nzo13.,c satisfactorily iletle~mincd 
from thc pllotogl'apl~s. 3'01' t11.o~~ days when ICoclaikalzal ~ h o t o g ~ u p l l ~  of pronlinuncefil werc incompleic, 
imperfect or wdntilig, Lllc jsllotogral?lrs Lalren at Siinagnr uvct1c! s11bstitntc(2 when avu ~ltlble. This znclusioa of 
the Snntlgsr l)hotog~al?lig np to tho en4 of Oclobsr ruises Glze total nurnbur of clays o C  ol~ssrvntion~ CTOTII lK3 to 
169, and tho nurnbar o S  cfl'ccti~o t1a;ys f~-om 152 to lG2. 

1916, la rej,rciicutud in tllc accoml~imying cliilgwn.. The Pnll lint?  give^ tho mean clnily uwas am(l tho broken 
line the mean dally numberg loll cac:h zone of 5' of latiludo. Tho o~~c.linat;o,r laul?rescnt tunlllri ol: a, square 
minute of m c  fol8 the Pull lirw and laurmbox.~ fol* the bl*akon lilac). 
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The noteworthy features of the distribution are the m i n i m ~ m  near 50' and the maxmnrri neaiq 650 
This maximum has moved mother 5' nearer to the poles compared with tlie previous half-ycar ; tlic northern 
zone is about 5' ahead of the southern, as is also clearly shown in the prominences projected on the disc 
absorption markings The maximum iicar 30' which has b3en noted f o r  seve~i l  precetllng hall-yca1.s has 
almost disappeared. 

The mean daily a r ea  mlrl daily nurnbors (corrected for partial ob~ervatloiis) aro glveii 111 tlhe table I~elo\v, 
where the data for ICodaik~naE alone ctre given sepa~ately for the sake of uniformltly will11 ~ I * ~ ? V ~ C ) U S  

bulletins. 

Mean dally ,lre;Ls 
(squtwe mhutcs) 

Kod.h;lkmal and Srinagar oloservations North . . . . 1'98 
(162 effective clav~1). {South . 1 '60 

Kodaikanal observations . . ... 2'04 
(152 effective days ) . . 1.6 J 

Total . . 3-65 

hf c:~n clnlly 
nurnbcrs, 

!1'38 
8-81 

The above figures xliow il, tlecre;~su of 6'5 per cent ln itrcas and of 6'2 per ce1i.t in i~urnbers, whc?n cornytxrcd 
wth  those of the previous hilf-year. The distnbutlon in latlt~zclc ~liowg Ghat Lbc d ~ m ~ n n t i o n  111 a,r*i?:a afrrcts 
prsctically all la t i t~~des but is es\jccially m ~ r k e d  in  t l ~  rronth belwcen 20' and 40' 

Thel9e has been an cxccss of promiuencr: activity in tllc noi*tl~er*n herni~1d1orc, ~\aincly 55.3 OCI* cent in 
areas and 51'2 per ceilt, in n~zmbers. The excess of uck,ivlt,y in  i11e norther11 henllsl?lztv*o is aluo to bc seen in 
metallic prorninelzces, in the (lisplacements of tile h;y(lror-yelz 1111~s in prorninouccs ant1 i n  thtl J-Jn ubsorption 
markings. 

The nmntlzly, quarterly, unrl hnllf-yearly Ereqnencics niltl the rxlenii lic?iglits ancl c-txtcllts ol' promillencrs 
recorded at ICodnikanal and Sr~inagar arc given in the fallowing table. The frc?qnoncics arc. tl(hrivct1 l'rom Lllcl 

number of eff eciive clays. 

d 6st.md for4 I l b e  st!contE Im(f (f 191L 
-- -- 

%loan 
oxtcni, 

L, 

2.5 1 

2.44; 

2.34 

2-46 

111.54 

3 32 

2 *44 

2.78 

2.62 
- - -*.." 

- - 

1Miaau 
huxglzt. 

11 

W.4 

:]$ti 

:w*O 
36 7 

:Y2 I 

3415 

33.7 

34 3 

34.0 
-...---- ----- 

- 

-----. 

Number of 
pro~nxncncos. 

"- 

433 

489 

41 5 

479 

6613 

547 

1337 

--_I---I___l____l_l_l_l-----I__L 

1592 

2929 

----- - - - . l _ l _ L _ . - - -  - - 

Meun d:dy 
frequency. 

144 

1 (i.9 

17.3 

17'7 

21 -8 

21'0 

16.1 

20.2 

18 1 
---- ---" 

- - --- -- - -- - 

MontI~. 

1916. 

J ~ Y  

August 

Septombcs ... , 

Ociober , . *a 

November 

December , , 

- 
Third quarter 

- 
Fourth quartor .. 
- 
Second half-year . . 

--- .-------- 

- - ----- 
Numbor of days of 

o;178ervai,ions 
-- *- - - - - 

Tatd. 13i'Eectlvc: 
-- 1 --- 

1 
30 

30 

2Ci 

89 

27 

87 

86 

83 

169 
- - 

:30 

29 

24 

27 

86 

26 

83 

79 

--_l_l_-ll_-l_ll-l_-- 

1 62 
-------- 



Distributio~z east and ~c)&,qf  c l f  the sun's uzhs. 

1 (I T) D,, LA, b,, Ilr, b&, 631 (i 8 sliglktly 1)rlght. 
2 Who10 prornxile~~oo trooll ia I),, D,, I>,, ba, Is, 

ha, $316.8. 
16& ~lil!)'L4.1, 5016, 50186, b,, b,, b8, b,,, 51978, 

62344, 527G A, 5284 2, 5:31(jaH, 5303'0, D,, U,, 
61377,7DGG. 

:jO Dl, D,, bl, ba, ba, ba, 5316.8, 
(i 0 Do. 

Areas show tl proponclerance at the western limb, imcl numbers st the oastorn limb as shown below The 
most probable excess duo Go clizlace whc!n 2929 promlnenccss are observed is =1=0962 pcr coat;, and $he occurrences 
of 51'25 per cent and 47'90 per cent s t  either limb arc respectively 2.5 ant1 13'2 times less lllrcly than 50 pcr 
cent at etlcli limb .- 
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Beuersals and Dispbce,msnts of' 'tlie C llivztz on the Dkc. 

One hun(1red ant1 eighty-four rt:versals of the Q line near spots, 17 darkenings of tWe D:i line, and 44. 
displacements w0rs reco~*clecI. 15ach of these is a marked clecreaue on the proviona half-year. Their distribution 



east and west of the central meridian together wit11 the most probtlble i.xceys due to chance is given 
below :- 

East. West Percenk~ge Most probable enst 0 xcess 

. . . 104 ti0 w ..,- Ltevcrsala of C: near spots . . . . . d G  3 S 2'5% 

Darlcenirlgs of D:{ . . . . . ... LO 7 58.8 S 8'4% 

Displsccmc.,nts of C1 . . . . . . . . 20 2% 47.6 =tt 5'1% 

There was a large prepo~~clcrctncth of d~splacun~ex~ts towards the rod, 31 belng tu the r'd. 14 to t l ~ c  violet, ttrld 

7 both ways slzllultaneously . 

The grating spcctroheliog~aph for photagraplzing t h e  absorption nlarlrings ill Ht& 11ght was 111 regular nBa 
(luring tho six nontbs. Photographs were obtuiizcd 0x1 111 ilays counted as 93 eflcbctlve ilays. The mcarz daily 
areas in milliolltlls of Ihc! sun's vislble hornisplrellc, crn~~c~ctcil for  Soresl~or.tcning, and the mean daily numborfir 
are given 1)elo.t~ .- 

A1 cns Ntlrn1)urfi. 

Nortli ... , . ... . . 980*(; 7'5 1 

South ... . .* ... . a "  . . . . . . . 74G.2 5 34 
-- 

'I'ottll . . 17,2(iat; 1,2'X5 

Thc arew of ~ L ~ S O ~ ~ , ~ ~ I O I L  ~nurlcl~zgs givon in Kodail~uial Obsotvatory Bullcti11~ XXJVlI, IJ ,  and LTI, for hhs 
year 1'315 and thc first half oS 191 (; shoulcl be mnlt~plictl by 2, thost: givcrl for' previous ~ W I * H  being corrcct, 
?hey are rcprorluced cmrcttly helow :- 

North . .  . 153G.4 984.0 832'2 

Soutll ... ... 1214'8 1347-S $79'8 

-- 

The clistribution of the absorption markings in  l&titude ig shown in tllc accompanying dlsgram, and iav 
tlimlilar t o  tlld in the  previous half-year, except that there is a, secondary mlnimnxn in the belt 25' to 30'. 



FIG. 2.-MEAN ARBAS OF Ha ABSORPTION MARKINGS. 
,JULY 1 TO DECENBBR $1,1916. 

J 
Tot;~l mean :ule:L for nortliern homispherc = 980bG mill~onthg. 

7 1 souiho~~n ,, = 746.2 ,, 

Contrar*y to  civcry ollhc~ .form of pi~orninimco i~otivit~y thcacj rni~rkings nllow rm incrc:lJHcl on tlhc pravious 
half-year. Tho inorilai;(b ix, homuvcr, imlircly in the ~ ~ o r t l ~ o r n  hclni~~)hcro, bol,11 LlreaA anil nn~nbcrn nliowing a 

rlacrease zn tlic fionlhorn hoz~~ i~ j~he rc  cx~~npl~rctl  with tlxc prcwioz~fi half-ycaia. 
The (li&1*ihntioIl eil~t; all([ 1.vchst ol: l l l~r  cc?llt;ral moridiaa l i a ~  z*ovcrLotl L o  thc IISII~L~ oxcess 013. f;1lc1 ealstcrn side 

tho poroentitgt con tl]lo r ; ~ i c r ~ l  xiilo h&ng 55'8 ln arcm i~ilrl 54.8 in nurnbors. Tllc i l k ~ ~ l  probablo ~ X C G ~ H  duo to 

chance 1~ 1.0 pL?l. ocnt on uiillclt side, \v]vllil~t thc ~ h f i n ~ ! ~ ~  Of uxcrsves of 5'8 [lor ~tijllt iknd 4'8 ))ik?' CC!II~I O f l  P?~%FY 

nzde are req1~ct i~ol-y  "0 iLucl ;j1()0 tjlncfi lcbss lbm th%t of i~clni~lity On r3ilc2l  itl lo. 
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