
BULLETIN No. CIII. 

SUMMARY OF PBOMINENCE OBSERVATIONS FOR THE FIRST HALF 
OF TEN YEAR 1933 

In pureuance of the programme of work adopted since 1st January 1923 under the auspice0 of the 
International Astronomical Unlon, all observatories taking spectroheliograms of the sun have been asked to 
conoperate w~th  the Kodaikanal Observatory by supplying copies of their photographs for those days when 
the Kodaikanal records are imperfect or wanting. In response to our requirements for the first half of 
the peer 1933, the Mount Wilson Observatory supplied calcium prominence plates for 25 days, Ha 
plates for 5 days and the Meudon Observatory supplied calcium ( ~ a )  disc plates for 7 days and Ha disc 
plates for 30 days. 

When only incomplete or xmperfect photographs for any day are available from more than one 
obflervatory, the best photograph is cl~oscn as representing the solar activity of that day, after weighting it 
according to its quality, and t l ~ a  rom amng  photographs are lgnored. 

(JaZnum Prorninenca~ at the Limb.-The mean daily areas and numbers of prominences photographed 
daring the half-year by means of the K line of caloium are glvon balow. The means are corrected for 
incomplete or imperfect observations, the total of 180 days for which plates were available being reduced to 

167 effective days. 
Maan daily areas Mean d d y  
(square m~nutaa). numbers . 

North ,.. ...I I * w  . L a *.. ".. .*. 1'25 4'92 
South w urn e a t  a 1 * w m  new .me a q a  0'88 4'29 

Total a *  . 2'08 9'21 

Oompared with tho previoncr half-yaar, aroas and numberg show a n  increase of 20 per cent and 10 per 
rent, re$peotively, 

For comparison with bulletins issued prior to the co-operation of other observatories, the means based 
on Kodnikanal photographs alone are also given, 166 days of observation being counted as 148a effectire 
days. 

Mean daily areas Mean daly 
(square mmutes). numbers. 

North (Kodaikanal photographs only) . . .*. I 1'28 
South ( do. **  +.. .*. 0'89 - 

Total 2'17 
___) 



$@'& $o;wI&~~~B in..$ahiig $ mprasented in bhe hllowinp dugram, * h e  give8 the'"- daily arem and the broken kne the mean daily numbera for each zone of 5 of h~tQa% 
The ordmates represent tenths of a square mnute of am for the fall hne and numbers for the broken Une 
Compared with the premom half year there has been an increase of activlty ln the northern hemiuphers 
near MO, and in the muthern hemuphere near 40' 

~h'e 'm~thlg ,  ~uarter.fy snd & d i - - g ~ l p  aresa and nambers and the mean height and mean e % h d  
pmmmen@ on photographa from all co-operahng' observatories are given in Table I The b@%d 
1 s q w e  xutiute of arc The mean herght 10 derlvea by d&ng together the greatest heighb hack 
dmidnal A e n c e a  and by the total num,ber of prominences obeemed, the mean extent 
by adhng together the lengtba of the base on the chromosphere of mdlvldual prcrmnenoa and divi 
the total number of prornlnences - 

mmhr 
Month of b y e  b e a e  Numbere -- Ddythe* Metin Mean 

(eff edave) height ~xtent,  
9 

Areas Numbers 
1938" a o 

January 
Februaxy 
M d  . 



~&t?*t2iution East and West of the Sw's Ax2s.-As In the previous half-y ear, areas show a slight defect 
and numbers an excess at the east limb as will be seen from the following table .- 

1933 Jnnlxnry to June East. West. Percentage East. 
Total number observed ... .,. 790 747 5 1'40 
Total areas in square minutes ... ... . .  171'2 176'0 49'30 

JZgdrogen Pro~nznenccs at the L?fm~.-Darmg the half-year, photographs of the promlnencesm hydrogen 

light were taken at this observatory on 157 days which were counted as 141 effective days. The mean daily 
weas of hydrogen prominences in square minutes of arc are gisen below - 

Mean dally areas 
(square minntes) 

Nortli .. ... . . .. . ... . . 0'64 

- 
Total ... 1'09 

Compared with the prerioue half-year, Ha prominence areas show an increase of 76 per'cecent. The ratio 
of Ha areas to calcium areas is 52 per cent, a considerable increase over the previous half-year. The cwve 
of Ha prominences 1s intermediate between those of calcium prominences and Ha absorption marbangs. 

4 

HetaZlzc Prominences.-Three metallic prominenoea were observed during the half-year The d&a& 
are given below :--- 

Tlmo Lati$ude. 
Date, I,8,T. Base. r - -~-  Lxmb. Eerght Llnea 

North. SOU$. 
19% H, M 0 0 a 0 

January 2 t., 8 50 1 8 5 W 35 4924 1, 5016, bc, bs, bz, bl, 5234*8,5316 8, D,, D,, and 
6677 

3 a. 9 35 I 9 8 E 10 4924 1, 5016, 50186, bg, bat bP,  b,, 5234 8, 5276 2, 
5316 8,5363 0, D , Dl, 6677 md 7065 

14 ,., 9 59 3 . 9 5 PO* 15 4924 1, 5016, 5018 6, b,, b,, bz, bl, 5197 5, 5206'2, 
6208 7,6234 8, 5269 7,5270 6, 5276 2, 5L84 3,5316 8, 
5336 9, 5363 0, D ,, Dl and 6677 

D~8$Zm~dmdlzh qf the 3qdroglzn Lme,--13articular~ of the displacements observed m the chromosphere 
and prominences are given xn the following table :- 

Jan 

Date. Tlll l~ r-" --T Limb, ---- 
Ins T* North. fhuth. 

~ o t ?  Bed, Violet. ,ayB 

A. 

Slight 

1.0 

I 0  
05 

I*O 

Remarks. 

In chl ornosphere 
Do. 

At top, 
Do 

To violet at top and to  red at baaa 
In chromosphere, 
At top, 

Do 
At base. 

Do * 
At top 
At base 
At top 
In chromosphere, 



* 

T m  7-A- Lmb r +- 

N r t h  8 th B th Red V o l t  , p  

81 ght 

06 
81 ght 

10 
10 

81 ght 
0 5 

10 
0-6 

!:$ti 
05 
0 5  
0 5  
06 

B11ght 
81 ght 

2 6  
1 5  

At fop 
6 0  D 

At baa 

- 

D 
In chr m spher 

D 
At top 
In oh m ~pher 
At top 

Do 

D 
D 
D 

At top 
At baa 
At top 
Do 

At top 
D 
D 

At bas 
At top 
D 

I ohom sph re 
A t t  p 
I chr mQ phere 

n 

~ t t o p Y  E t d  ern7 i a  
At bee Extendd from 4 b$ @ w 
At top 
In ahr rnosphere 
A t t  p 
A t b  e 
D 

I chromo ph e 
Do 
D 
D 

X Y  9 08 320 h: 05 At h p  
lo 9 3 0  160 E 0 6 At base 

9 21 380 W 10 At top Elrtencb from 87 

Jm 8 10 12 200 E 1 0  A+ top 
14 8 60 40.0 E Blqht Do 

The total unmber of ~splwmente wag 64 as sgaiqSt 25 m the prevlons half y e w  ad theiE eP1 
WM aB follows A 

North Boat$ 
1 -30' 22 &($.I 

31 - 40  18 8 



East limb . .. ... ..$ . . . . 31 

West limb . ... . .. . . ... ... . . . .  33 

Total .,, 64 

Of these d~splacernenta 41 were towards the red, 21 towards the vlolet and 2 both wags simnltaneously. 

Revs~sak and lhspZrtceme?ats 01% the 8un" fixcsc.--Be~enty-seuen bright reversals of the IIe line, 67 dark 

reversals of the DS line and 3 displacements of the Ha line were observed during the half-yew. Their distri- 
bution i$ glven below :- 

North South East West 
Bright reversals of Ha . .- ... . . ... 77 34 43 

... Dark reversals of DS . . ... ... 67 . 31 36 
Displacements of I-In . .  . . L 3 1 2 

Two difirplacernents were towards t h e  red and one towards the violet, 

P~oqnznefices pmgected 0% the B s c  as Absorptzon Markzngs.-Photographs of the sun's disc in Ha lght 
were, available from Koclaikanal and the co-aperatmg obeervatories for a total of 180 daya, which were 
conntccl as 175& eflectl-ve daye. The mean dally areas of Ha absorption markings (corrected for foreshortehg) 
la rnllllontba of the aun'a visible hemisphere anti their mean dally numbers are given below :- 

Mean daily Mean daily 
areas numbers 

North .. .*. ... ... . . . ? .  ... 995 6 34 

... ... Boutla . ." . * .  . .  # . .  292 2'20 

Total , . 1,287 8'54 

Tha above show an increase of 46 per cent in areas and 40 per cent fn numbers, compared with the 
prsions half-y ear. 

FQX comparison with bulletins issued prior to the co-operation of other observat~rigs, the means w e d  
on Xodailznnal photographs alono arc alao given, 157 daye of observation being reckoned as 1496. effective 
days* 

Mean dally Mean daily 
tireas numbers 

North (Kodaikanal photographs only) ... ... 945 5 96 
South ( Do. do. ) ... 281 2'14 

- - 
Total ... 1,226 8'10 - - 

The distribution of the mean daily areas m latitude i s  shown in the following diagram. The distri- 
bution is almost uniform in tho northern hemisphere. Compared with the previous half-year there is, in 

the northern hemisphere, an increase in all latitudes up to 50°, whllst in the southern hemlaphere there is a 
notable increase inmthQ KQI~ Ow-5: 



Ae in th9 prevlous half year, both areas and numbers show an eastern preponderance, the percentage 
for both being 51 The aleas of Ha abso~ptlon markings uncorrected for foreshortening are given below - 

dcs - 
$ 
k 3 lM- 
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Mean daily 
arexw 
539 
164 

May k rngs 

Janra~yI  to June30.1933 

- 
Total 703  -- 

700 * 

The nncorrected areas amount to 55 per cent of the corrected ones, almost the same aa for the pre- 
vloua half-year 

The curve of d~stnbution in latitude is similar to that for the corrected area$ as usual 
Thankg are due to the co operating observatories for the photographe supplied by them 

T ROYDS, 
Darector, KodazJtanaZ Ohselrvatow 
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