
BULLETIN No, XXIX. 

SUTdMARY OF PROMINENCE OBSEILVA1'IONS FOR THE FIRST HALF OF 
THE YEAR 191 2, 

TIIE detailed lists of prominences recorded at Hodaikanal and p~zhlished in s series of bulletirle ending with 
No. XXVTII, will henoofoxth bo disoontinued, alx~cl a r6surn4 of the observations will in future be issued half- 
yearly. This will include full descriptions of any remarkable phenomena observed or ph~t~ugraphed, and 
in addition to the summary of tho observations at the aun's limb the results will be given of a study ~f tho 
prominences projected on the disk as llydrogen absorption markings. 

The general distribution of tho prominences in latitude during the six months eo6ipg June 30, 1912 
is represented in the acoompstryily: diagram. I n  this tho full line gives t l ~ e  moan daily areas fox eaoh zone 
of 5" of latitude and the bsoken line .tho 'mom dafly numbers averaged for 10" intorvals. The scale of ordi- 
nates represents tontha of Ecguaro minute0 of arc for th f u l l  line and nurnbera for the broken lina. Both axe 
correoted for  partial or impsrfecb obsorvntions, the total of 173 days of observation being rednood to 159 

effective " days. 

Moan aroa8-full line. 
Mcan nnmbara-brokoxl line. 

As is always the oase the mean sreaa show much more marked maxima and minims than the mean 
numbers, because of the much greater ~vmago size of the prominences awurring in the zones of greatest 
activity. The figure for the mean areas closely ~ e ~ e m  bles that obtained for the previous sir months but 
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there is a general decrease of activity. The strongly nlarked active zone shown during the latter half of 1911 
at + 20" to -+ 25" has disappeared, lhme has however been an increaso m the zone - YO0 to - 35". 

The polar regions p how the emalleat activity whiah is nearly constant from the polas to latitude 60' in 
eaoh hemisphere ; the equatorial zone is also a region of small activity extending for a few dogreos only on 
either side of the equator. Tho zone of greatest mean area is situated in the so ubhern hemisphere between the 
parallels 45' and 50°, and this position of ma.ximum is the same as was found for the whole of the year 1911. 

The total mean daily areas and numbers for each hemisphere are .-- 
Areas. Numbers, 

North .. 0.98 square minutes North 8.8 

South .. 1.50 Do South 11.2 
On equator .1 

7 - 
Total . 2.48 Do. Total. ,. 20b1 

- - 
The areas indicate a decreaso of 24 per cent, in the north 8;nd 13 per cent. i n  the south as compared with 

t h e  second half of 1811, but the numbers do not show nearly EIO large a decrease. I n  the following table a m  
given the monthly, quarterly, and half-yearly frequenaies as well as the .mean heights and mean extent of 
the prominences ; the frequencies axe here uncorrected for partial observations. Taking the total number of 
effective days as 159 the mean frequenoy for the six months is 20.1 as a,bove, instead of 18 5 as givon at tho 
bottom of oolumn 4, a decreaso of only 4 per cent, as compared with the corrected figure for the previoaa six 
months. 

May ..& 

June , , , .  

First quarter ... .. 
SeconcZ qua~tc-r -'. . 
TInlf year . 

IIonth. 

Janu ary . , ,  .. 
February 

March ... 
April ,., . .. . 

The frequency for the month of January is unusually high and on certain days during this month aver 
40 prominences were counted, the limb presenting a remarkable appearance with prominences in all latitudes, 
including the polar regions where they were numerous though of small size. Such aotivity is notevrorthy 
consideying that this month was the fixah entirely spotless month which has occurred since the year 1901, 
according to the Kodaikanal records. 

Mea% height. 

XO, of says o f  
observaijion, 

30 

29 

31 

29 

The average apparent height of the prominences, 28"-4 for the six monthn, ~llightly exceeds that obtsinod 
for the year 1911 as well as for the four preceding years ; it is remarkable that whilst the mean aresa have 
steadily diminished from 5'4 square minutes per diem in 1908 to 2.5 square minutes in 1912 the mean heights 
'have remained almost constant, varying i&egularly from ?.6"*8 to 28".4. The meon numbers haye also remained 
sensibly constant over these years so that the reduction of area, spnohronising with reduct,ion in sunspot 
activity, implies a diminution of breadth only or extent on the limb. 

N o  of 
pro m~nonces. 

856 

804 

569 

501 

Mean oxtent. 

-- -- ---- - 
0 

1'03 

1000 

1.13 

1.09 

Mean freclueucy. 

---- 

28 5 

20 e 

18'4 

17 3 

>lean helgllt 

----- --- 

I1 

2910 

28.6 

28.9 

26.9 



The total number of prominences recorded during the 173 observing days which attained an apparent 
height of 60" or more w a ~  305, which gives a daily average slightly exceeding that for tho two previous years. 
The month of January was also the most prolific in high prominences since 84 were recorded of GO" or more 
in 30 observing  day^ duringl that month. 

No large eruptlive prominences were obsorvcd or photographed dudog the period under revitlw. The 
highest prominence recorded was photographed on Junc 22 betwcor~ - 19' and - 27" on the east lil~lb. This 
was an extensive and nearly detached mnas at  10 hours 3 1 min~~ te s ,  the highest fiifilainents reachlug an altitude of 
210 seconds of aro. Owing to unfavourfilable wentrhor, it was not possible to secure an oxtended series of photo- 
graphs, and the few obtained were of poor quality. Tho prominence appeared to be disintegratiug rather 
rapidly, and at ! 1 hours 20 rninntes tho highest part was only 150" above the limb. 

Diskzbutlon east and west of the sun's nxzs, 

Dming each of tho eight yeam since promiaonce observations were begun at Kodaikanal t he  easrern 
hemisphere has shown a ~ u m o r l c d  prel2ondorance ovcr the western.' The  resnlte for numbers and areas 
during the first half of 1912 are a,s follows :-- 

19 12 January-Juno . . . . . . a t  West. E.-W. Percentage enst. 
Numhor~ obsesved . . • . . , . 1669 1528 + 141 52-20 
Total arstm IU aquare rn~llui as . . . . 194.0 199.6 - 5.n 49.29 

WtnZZzc prominences. 

Particulars of the metallic lwornineaces observed are given in tha folIowing list . - 

Only nine prominences of this type woro recorded, two in tho northern and sevcn in the ~outhern hemi- 
sphere. Most of theso wore associated with sunspot disturbances and ocourrod in rogions of oaloium flocculi. 
An exception was that of March 19th on tho west limb in latitude -- 52'. This showed tho usual sodium and 
magnesium lines reversed bub no others, The prominence riclcst it1 bright llin~a was that ol Msroh 6th 
in latitudc - 11" E. The following lines were rocorded :-- 

h Rowlsnd, Ongin. High or lov level lino according fin Fowl~r, 

4924.107 .. . . . pPe a .  . .  , I q . . High level. 
4980.486 . . . . , Be . . . . . . . . . 
5018a629 .. I .  .. pI?e . . @ . . . . . . High level. 
6167.678 b 4  ,, . . . Ng . .  . .  . . . . . 
5169.220 68 , . . . . , pFe . . . . . . I . . 
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- --- 

Ueto. Limb. 

- --- - - -  --- 

Height. J S.T. 

Jannary 21 

Fobiuary 29 

Mnroh C; 

Mar011 15 

Maroh 19 

April 15 

$3 ,, 
June 3 

June 'i 

"-- *---.--- 

Elomonts giving bright ltnoe 

I/ 

25 

40 

80, 30 

I6 

45 

20 

3o 

15 

40 
I 

Na, Mg, and pFo. 

NEL, Mg, and pro.  

Nn, Mg, mil p1P!:o, pTi, pCr, and IIe (607'7). 

Nay Mg, and pFo. 

Na, Mg. 

Na, Mg. and pBe, 1 
Na, Mg, pFe, and 1x0 (GG77). 

Nay Mg, pFo, and 'Ele (BG'I?'), 

Ba8*, 

---"- I , -  

,- ---- --___--- 

Lt~Citndo 
------- 

North. Soubh. 

__-__l__ _ _ - -  - - - 

W 

li: 

N 

E 

7V 

W 

W 

8 W  

W 

11. M *  
I 
I I I 

8 56 

8 16 

8 37 

8 33 

8 4 7  

8 45 

8 45 

8 23 

0 22 

0 

... 
12 

11 

' 7 .  

52 

13.6 

12 

0 

1 

3, 

... 
2 

13 

1 

1% 

5 

l n 5  

. . . 

... 

... 

... 



Orig~o. 

. . . . * ,  Mg 

. , * 4 4 , Ng .. 

. . . . . . . $Ti . . 
. . . . 4 .  a .  Be .. 
. . I .  . . , . Or-Ti 
. . . . . . .. Or .. 
. . . * . Fe-Cr 
. . . . . .. Fe ., 

L .  . . . 9% .. 
. . * * . Be .. 

. . . . . . . . pFe . . 
. . . . . " . . . . 
. . . L * , . pIie . . 
. . . . .. Na .. 
. . . . . .. Na .. 

High or low level lrne according t o  Fowler. 

. *.  . . . 
. . . * . I . . High level. 
. . . . . . I .  

. I . . . . Low level. 

. . . . a .  . . Do. 

. . . . . . . . 

. . . . * .  . . High level. 
q a *  . . . . Low level. 

. . . . . * . . High level. 

. . . . , . Do. 

. . . . *  a *  Do. 

This was a brilliant eruptive jet in a group of fainter prominenoes and appears to have 
occupied the exact position of a newly forming spot, No 6977 of the Greenwich numeration. The promi- 
nenoes of April 15 at -- 12' M.'. and - 15 '5  W. were associated with spot group No. 6980 and may be 
conaidered as a reburu of t he  former since they occurred in the same mass of caloium flocouli which gave rise 
to  both spot groups. 

The pxominenctt of June 3 at -- 8" W. occurred in a newly-formed spot group, Greenwich No. 6990. 
This outburst in the aarue zone of latitude as those described above was however about 40' of longitude in 
advance of the old disturbance first seen on March 6th. The relative positions of the old and new dis- 
turbances are well ~ h o w n  in the calcium spectroheliogr~ma obtained on the last day of May and the firet daye 
of June when the old disturbance still persisted as rrcattered flocculi. 

The distribution of the metallio prominences in latitude was a0 follows :-- 

Sumbor 
obse~ ved. 

North . . .. 2 
south .. . . 6 

Mean 
lar itudes, 

Extmme 
let1 tudes 

Dzsplucementn of the hydrogen Zi~zes.  

Prominencrs showing displaoemeuts of tho hydrogen lines, probably due in most cases to movements in 
the line of sight, were f ew  in number m comparison with previous years, and the displacements were for 
the most part slight in amount. The list below includes all the disturbances of this aharrtcter that were 
observed :- 

Slight. 

3 )  

> t  

9 * 

3 

5) 

Y? 

Remarkg. Date. 1.S.T 

1 

Amonnt and 
di~ection of s'alft. 

B u d  1 Blue 
Latitude. Lme. 



The preponderance of displaoon~enta towarrls tho rarl iu a, wcoark&ble fohi.lure ; it is muoh greater durlng 
this period tllm in previous years, bat taking tho whnlo series of observations ~ i n c e  prominence records 
began at Kodsiknnal in 1904 thore ia Pound to be a vorp markod preponder~nco of shifts towards the red. 
Up to  the end of 1911, 515 diliplecemont~ ha,vcj bcan rccorded O F  which 305 or 59.2 par cent. were towarda 
the red. In  reoord~ng thus6 d~splaoemenkn ii. ie impossible to distinguish bobween symmetrico; widening of 
the liues due to rncxcased density of the hyclrogon, and symlnotric~l widening in hot11 directions doe t o  
motious in the line of sight, or  pressure sh~fts co~nl~ined wit11 motion shiftg. Whon the line is bodily 
shifted from its true position there is little doubt in nsoribing it to ~not~on,  but in the lnejority of oasoe tho 
line is widened on oue or both sides, or a sharp wodge-shapod l3oint projects from the line in one or both 
directions If all the cases of syrnmetricatl widening waro claseed ~eparately and deducted from the total 
number observed, the proportion of displacerlianb~ towarde tho  rod would he inoroased lo 62-4 pcr cent. 

If this tendency towarde the red is t o  ix, ascribed t o  motion it appears to involve an effeot duo 
to sonre influence of the earth, and ona hesitates to  dismiss this as ~ltogother improbable in view of the 
remarkable prepondorance of eastern over western prominences, and tho ap~nrent  influence of the earth on 
sunspot, phenomena discovered by Mrs. Mhundar. Un thei other 4&nd it is easy to ascribe this tendenay 
t o  an effect of pressure i f  we ooulcl be s n ~ ~ o  thtlt pres~ures of the order requirad are possiblo above tho 
photospheric level. 

-- 

ltemark8, 

- ---- --- 

Metall~c p~aminonce (spot No. GR77), 

'"detallio prl~mxnrmce, 

Associated with a pot group No, 6980. 

.\usocinlad with  pat No. 6990, 

gavo shifts towards tho red end of the 
speotrum and only two towards the blue. It is a180 rornnrkalde that a large proportion (fourteen) were mot 
with in high latitudes between the limits 158" and 8O0, only sevarl bcing obsorved in low 1atit;udes botween 
'7' and 17" and five i u  middle lotitudos batweon ;3!)' and t;SO. Sixty-nine pox cent. of tho wholo number wero 
in the southern hemiaphore and tho largast; displnmmnts wars aasoain;tod with sunspot disturbances. 

It is to be noted that ol l t  01 twenty-six ilisturhnnaaa twonty-fonr 

Line. 

- 

C 

C 

C 

C 

C , 

C 

O 

C 

C 

C: 

c 
F 

C 

0 

0 

G 

C. 

U 

(2 
- 

-- 
Amount nnd 

diracclon of shlt't . 
Latitude. 

-___I____ 

0 

-- 11 W. 
-- 63 W. 
- 11 E, 

+ 7 E .  

- 68 W, 
- 81 E. 

- 58-6 E. 

+ 81*6 E, 

- 78 W. 

- 4 I . S W .  

I- 61.3 w. 
- 12 W, 

-70e f iW.  

+ 8(i0fi W. 

- 72 14. 

- 7  a. 
- 8.5 W. 

- 8.0 TV. 

- '706 W. 
" -  - - -  - 

Date, 

--- 

1912. 

Fe,bxuary 27 

March 5 

9 2  6 

5 15 

19  20 

T 9 23 

Aprll 2 

I? 
5 

19 8 

1 8 

39 
8 

Y P  1G 

)S 20 

May 9 

9 )  12 

1 9  22 

June 1 

9 )  3 

23 

Rod. 
- - 

SllghL. 

) I  

1 I 

1 9 

9 ,  

Slight. , 

Y Y  

t j  

I ?  

17 

3 1  

I.S.T. 

___ 
IX. K. 

3 2 

8 48 

37 

33 

9 50 

I 57 

8 3'7 

5 2 

2i 

14 

5 5 

ilJ 

3 5 

8 37 

10 

19 

8 2H 

23 

10 6 
----- 

Bluo. 
--.- - - -  

SlighC. 

016i 
I 

Slight;, 

81ight. 

18 

9 9 

11 
Sligl~t. 

- 



These distnrbances show on the whole a. very marked preference for the eastern limb although the small 
number recorded during 1912 predominate on the west limb. Of the 515 displacements observed up to the 
end of 1911, 298 or 5719 par cent. were on the east limb, a preponderance of which only a small part may 
be ascribed to the greater froquoncy of prominenceson that limb. It appears that prominences nro not 
only more numerous on the east limb than on the west but they are decidedly more active on the east 
limb. 

Prominences projected on the dzsk as nbsorptzon victrliifigs. 

Photographs of the sun's disk m Ha light have boon obtained since April l s t ,  1911 with the autocollimJ- 
mg grating speotroheliograph. During nine mont,hs of 191 1 photographs were obtainod on 1 G l  days and 
during the first six months of 1912 on 89 da,ys. The distnbution in latitude of the albsorption markings, 
which appear i n  a large proportion of the plates during these two periods is showil in the accolnpanyiug 
diagrams in wl~ioh the mean areas, corrected for foreshortening, are given for each zone of 5' of latitude. 

Total mean ares for Norlh homlsphers 162.9 millionths. 
Do. do. South hemisphere 706 1 millionths. 



TotaJ mean area for  North hom~sphoi*e 81'4 p~ilhonths. 
Do. do. South hem~sldhers 251.7 millionths. 

There is a general aimilanty oE thoso curves with the prorninenco distribution cnr~~os for the samo 
periods (sce page 1, and Kodaikmal Observatory Bullotin No. XXVI, p. 499). The maximum in the southorn 
homisphere in the zonc 45" - 55" and tho minimum in tho polltr rogions is tho Aamo for prominonoes and 
absorption markings, and there is a toudenoy towards reduced activity n t  tho equator in both. An oxact 
correspondcuco in  the dotails of tho curve is not t o  be cxpeckod on the ~ssurnption that tho dxorption 
markings aro prominoneas projoctod on the dislr, because, wl~ilc i t  sooms to  ba true t h ~ t  every absorption 
marking is associated with a prominence, only s, comparatively small proportion of tho prominences indicate 
their proscnce on tliu disk by absorption pl~enclmena. 

Tho high laiitudo s w e  of activity betwoen i 5 "  and 58" in tho southern bemisphoro has proiluoed by far 
the largoat proportion of prorninolloes which show as absorption rnmk~ngs, and theso marlrings tend t o  form 
more or less oonnect,od chnins oxtenrling across tho disk, u feature whiob had previously boon inforred from 
the fact that tho high latititudo prorniooncos nt tho limb htld Eroqt~ontly baon obsorvod for many days in 
succsssion in nearly tho same position angle, a id  often on both anet a,nd weet limhs at  tho same lntitudo. 

The aotivit,y in low Ia,tit~titudos, betwoon 5" and 15" north and south in 1911, and botwoon 10' and 15' 
south in 1912, is closely connoctccl wit11 sunspot dist~lrbanoos which wore prevnlont in those rcgions in both 
homispheros in 1011, and in tho south only in !912 A spot disturbnnco is rtlmost always accompanied by 
absorption marlrings, generally of a sharply dofinod linear cha~aoter, often curiously sinuous, whilst in the 
highor laiitudes the marlring8 may be doscribed as irregular blotches. 

Comparing the two periods under review tho general d~stribution is much the same except that tho low 
latitude activity in the north during 191 1 h a  practioally disappeared in 1912. There is B great recluctim of 
mean area in 1912, the totals for the two periods being 869 millionths of the visible homisphere per drenz in 
1911 and 333 millionths per dzemin 1912. This reduction is partly conncloted with the rodnclion in the number 
of spots, but ihe high latitude zones have also shown much smaller mean areas in 1912. The general 



reduction is also shown by a comparison of the number of days when no dark markings were found on the 
plates, this during the first period was 14 per cant. of the whole number and during the second 45 per cent. 

Markings on the Ha epectroheliogsams which are brighter thau tke general Pa~liground have a,leo been 
frequently photographed. These have &variably been associated with spot disturbances a d  aro the same as 

have been reoordod visually from time to time in the neighbourhood of spots. 

EQDAIB ANAL, 

25th November 1912. 
J. EVERSHED, 

Dhctov,  Itodazkmail and Madms Qbservntorzes. 
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