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SUMMARX O F  PRCMINENCE OBSEiRVATIONS FOR THE FIR8T HALF 
OF THE YEAR 1929. 

Ill pursuance of the pi.ogramme of ~ ~ o r l r  adopted slnco 1st January 1923 under the auspices of the 
International Astronomical Union, all o~sclqvtlCorics traking sspectrol~ellogrczrns of the sun have been askecl to 
co-operate with the Korlniknnal Obsel.vatoW by su~plyiiil! copies of tllleir photographs on those days when 
the Rodailxa~y~~l recorcls ara imperfect 01- w~rktlng. In l*csponse to our req1.1irements for the first half of the 
year 1929, the Mount Wilson Observatol*~ ~ n ~ l ) l i e d  prominence plates for 10 days and Ha clinc plates for 11 
clays ; Mentloiz Observatory suplilietl I c r  disc ldiltes for 20 clays mil Hn disc plates for 17 days ; the Pitch 
I.Iill Observatory (Mr. Evershcil'a) at ~i~wl~nrsl l ,  flullrey, Englai~cl, snpplled SIX prornlnence plates antl eight 
Ha disc plates ; ancZ tl~c? Yclrke:: OhNrvatorg snpplieil two prominence plates and six Ha disc plates. 

When only incomplete or ilnl?@rfcct photographs for any day are available from more than one obser- 
vatory, the best photograph is cllos@n 8s represrn t i l~~ the so la^^ nctlvlty of that day after weighting it accorcllng 
to its quality, and the remaining photogmphs are imorod. 

The moan daily areas and numbers of prominences during Ihc half-year are given below. The mFans 
are corrected for incomplete or imi3erfect oll~sorvatian~, the total of 177 days for which plates were available 
bemg reduced to 160% eKectivc days* 

Mean daily areas Mean daily 
(square minutes). numbers. 

North ., . . . . b e  . . a "  . . . 2'46 7-13 
So~zth ... * . I  I . .  ... .., . . . 2'52 7*48 

7 -- 
Total . 4'98 14'61 - -- 

Comparr?d with the provious half-year areas show a decrease of about 27 2 pcJr cent and numbers a 
decllease of about 15 3 per cent. Thc southern llomispliera has now begun to exhibit a slight prenominance 
of activity over the nortlzern. 

For comparison with bulletins issued prior to tho co-operation of other observatorie$, the means based 
on Koclaikanal photographg alone arc; also given, 162 clays of observation being coui~ted as 149 effective days. 

Nean daily areas Meail dally 
(square miuutes). numbers, 

North (Kodaikanal photographs only) ... I*. 2&55 7 49 
Soutlz ( do. ) ... . .  2-58 7 74 - -- 

Total * * -  5'13 15.23 
- -- 



The distribution of prominences in latitude is represented in the following diagram, i11 wllich the Full 
line gives the mean daily areas and the broken line the man daily numbers for each zone of 5% lhtltudc. Thch 
ordmataer represent tenths of a slquare minuta of a;pc for the full line and numbers for the broken line. Coln- 
parad with the previou~ hslf-year the c h e r m  shows some slight change0 in tho cli~tribntlon of nativity in 
the various xonea. In the northern hemisphere the high peak of activity 113 the region 25"-35", is now 
confined to the zone 25"-30°, the minor pe& near 500 ha moved 5' towarde the equator ancl the activity in 
high latitudes has pmtically dhppeard.  In the southern hemisphere the distribution is more nniform in 
low latitudes and the activity in high lntitucles 11m become less marked ancl aliift~(1 5' d o w n w ~ ~ ~ ( 1 ~ .  

NORTH 

The monthly, quarterly and half-yearly areas and numbers, and the mean height and mean extent of fie 
prominences on photogrphs from all aa-operating obgervatories are given in Table I. The unxt of area i@ 
1 square minub of aro. The mean height i s  derived by adding together the great& heights reached 
individual prominences and dividing by the t o t d  number of prominences observed ; the mean extent i g  derived 
by adding together the lengths of the base on the chromoephera of individual prominences and dividing by 
the total nnmber of prominencea. 



TABLE I.-ABSTRACT FOR THE 

I I I 

May 1 27t 1 78 8 1 529 

June 

FIRST HALF OF 1929. 

--- ___ 

F i ~ s t  quarter 
_ - 

Sccoiid quurtor 
--- 

First lznlf-ycar 

Bist13ibtbtzon east cbnd west of the Szcvz's clxzs. 

- 
86,: 

---- 
75 

- - 
1601 

As in the? previous lmlf-yoi~l~, both rzveas il13.d llurnbers sho~vecl an exccss at t l ~ e  west limb co~r~yared wit11 the 
east limb as will be ,~o11 fro111 tlm following table .- 

Memi 
extent. 

I 

Mean 
hezght. 

Dally Menns 

--- 
565 7 

-- - 
233 5 

---I_- 

79'32 

I~'nrty-ucvcirl ir~olallic yrolxli~aoilces w c ~  observed ilnr~ilg tlic; half-year. Theii* cleta~ls are given below :- 

Areas 

---.- 
1,374 

--- 
094 

- - -  
2,368 

<----- 

1'329 Jnntz:~i*y to Juna,  
--- -- 

'li'otrxl 11u11J)ci ol)sesvod ... ... ... ... 
Tol,~l  al*ons rn syutu c rniilutob . . .. 

Numbers. 

East. 

1,1G4 

387 4 

T n u r , ~ ~  ~~,--LIST O F  METALLIC P31OMINENCUS 01USE:RTr33D AT ~(ODA~KABAL, JANUARY TO S U N ~  1929. 

West. 

1,204 

41 1.3 

Linos 

4924 1, 5016, 5018 6, ba, b,, b,, Isl, 5234 8, 5tL76'2, 
5316 8,5363 0, D ", DL 

4924 1 ,  5018 6 ,  bp, 63 ,  b ~ ,  1)1, 5316'8, DL, Dl 
5018 6, b ~ ,  bs, bz, bl, DL, Dl 
601 8 G, ba, b,, bd, bl, 5316 8, D,, Dl, G677 

4 . .. 

Pci centage East 

49 2 

48 5 

1-h 

Limb. 

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

Height, 

Latitude. 

N 

10 

20 
10 
20 

- 

&,Ha. D<k.t,c* 
---- ------ 

Nor tll 

Houx 
T S T  

1920 

Jauuary 4 

G 
12 
13 

------ 

- 
South, 

-- 
0 

$3 

'3% 

--- 

I 

11. 11 

8 50 

9 18 
10 83 

!I 12 

0 

30 5 
$2 

0 

2 

5 
1 
2 

W 

W 
W 
W 

. .  



Date, 

1929. 

January 

March 

April 

Lines. 

49'241, 6016, 601896, br, b,, Lo, bl, 6634*8, 62700, 
5276 2, 6316'8, 6363'0, D a, Dl. 

br, ba, bs, bl, 6316 8, .D2,, I)L, 6677, 7066, 
4924 1, 6016, 6018.6 6048, b4, ba, b , bl, 6B48, 

62762,631 6 8,656$0, Dg, DJ, 6677 76% 
4924 1, 5018.6, b., br, bk bL, 6234b8, 6276 2, MlO*R 
5363.0, De, Dr 6677,7066. 

4922 0, 4924 1, b010, 6018*(i, h, bt, b, 4 6197*O, 
5234 8, 6.2769, 631B.8,69HX.0J Dnl Dl, 6877, fOti5. 

5016. 6018 6, bh, b be, b,, @!a'8, 6276'2, 6!31A*H, 
63630, D,, Dl, 0615, 7086 

6018w61 brl br 1, bl, 6276'2,' 681 8*8. Dy, Dl, Rti77. 
1 2, M1&8, 4924 1 6018 6, $, b., brl bll bS'L84.8, 627('*' 

5365*0, Ds, Dl, 7065 
49241, 5016, 6018.6, br bat br, bll 62355 8, P270.2, 

6316*8,6963*0, D,, Dl, b 7 7  70%. 
M ) I ~  6, b br b. b ,  ~276~2 ,  d1tv8~ fi303n1 D ,  nl. 
49241, 6018~6, bh b.4 bat bit 6LM8, @270, h276-X, 

6316*8,6368'0 Da Dl 7066. 
6018.6, b bb bb b28d88, 6276*2, 6616*X, D ,  Dl. 
49241 bb16, $1816, b , b., b., q, 62!MeX, fi27Wl. 1 5278*2,6316*8, 6969'0, br Da 6677, 7066. 

, - -  - -  - 

b ~ ,  bat b p 1  bl, De, Dl. 
4924'1, 6016 6018'6, b,, b , br, bl, li.2Sd'H, 627Uf2, 

59188 68d00, D., Dl, 6637, 7085. 
6Ol8*6, &, br, bsl bz, 6276.2, 6816*8, D g  Dl. 
6018'0, bh b~ 4 kl E4'769, $818.8, RI, I!)&. 
4, ba, bk b U., h . 
49241. 6018: ~oIB.Q, b ba, b. b,, 62%*O, 5'27R1$ 

631618, DI, Dl, 6677, h6f. 
49841,1i018g6 b ~ ,  ba, b3 b1,8276*2,631618, D a, Dl. 

6, b4, brb, bl, 627ba2, 53169, Dp, D . 
4%$'1,6018 6, br, b., bh 62% 8, WIB.~, SBt)lW), IJB, 

u1 
49WI 6016, 6018.6 bd bnl brl b BBkH, 63709[)1 

6278% 6316m8t6~ih ,  b,, Dl, 887t 7066. 
b4, ba bg, bl, 6816.8, Da, Dl. 
4 9 ~ d ,  W1Re6, 614&0, b,, b, ba, b ,  6198,5271~,6HL)3.(~, 
Do, D 6677 7066. 

4924b19 W18.6, bk bnol, br, b,, PBk8, 6276.2, 6R18\9, D.1 

D 1.6677 

Ul1 mi'(. 
6018 6 ,  brt bs ba, Bt 6W8 581dV8. Dp, Dl. 
4924.1 W1& Mn 8 6 b b bl bl 6Wa1 6476*Z1 
5de0, DLI Dl, 0i7t 7836. 

hhl b,, b, b,, D. Dl (thiak eky). 49g 1,*6d18*6, b; b,, b., bl, 69848, 11iJ76-2, 

I 49ai.l1~w18%, b', b., d,, &, a*, D,, 0077. 
d A *  



Bzsj~bcenzek~ts of the hgdrcgen I? I L S .  

P~rticulars of the disl~lacements observecl in the chromosphere and prominences are given in the 
following table *-- 

The distribution of lnetalllc prominences was as follows - - 
Extreme lnt~tudes 

5" and 32" -5 

3" 5 and 32" 

1"-10. ) 11'-2O. 1 21"-3P 1 31'--40' Mean ixtltude 

Twenty-three werr on the enst limb and 24 on the weat limb. 

North ... 
South , 

9 

10 

12 6 

13 (; 

t) 

1 I 

4 

1 

1 

2 



208 

Date. 
Displacement 

Red. 1 Wolet. I Both asya. 

1929. 

January 19 
19 
19 
19 
20 
20 
21 
21 
21 
22 
22 
'22 
fLS 
23 
23 
26 
26 
'26 
27 
27 
'27 
28 
28 
29 
29 
31 
31 
31 
31 

Febiwary 1 
1 
6 

6 
6 
9 
9 
9 

loa 
10 
11 
11 
12 
12 

12 
12 
13 
13 
14 
14 
14 
14 
14 
14 
14 
15 
16 
15 
16 
16 
16 

16 
16 
16 

=our 
E.8.T. 

I 

Remmke. 

H. M. 

10 8 
9 4 7  
9 4 3  
9 30 
9 46 
9 96 
9 29 
9 21 , 
9 26 
9 25 
9 62 
9 34 
10 3 
10 3 
9 46 
10 7 
10 5 
1 0 1 6  
9 18 
9 '20 
9 2 

12 11 
12 4 
11 0 
10 50 
10 46 
10 47 
10 48 
10 18 

, 9 36 
9 16 
11 62 

11 62 
11 0 
10 b 
10 10 
1 1 1 7  
9 47 
9 4 6  
8 47 
8 4 7  
9 29 
9 4 1  

9 4 3  
8 60 
9 26 

10 7 
9 .% 
9 40 
0 46 
9 15 
9 14 
9 I 2  
9 10 
8 60 
9 4 6  
9 54 
9 16 
10 6 
9 6 G  

9 51 
9 51 
9 40 

Lnti tude 

I 
'* 

North. &nth. 
Llmb. 

0 

10 
4 

14 
11 

10 
20 
67 6 

42 
41 
16 
16.6 
42 

29 
20 

18 

. 21 
466 
32 

. 26'5 
8 

12 
136 
176 

18 

3 

246 

41.5 
60 
7 
14'6. 

4 
12'6 
19 
,M 
75 
6 

10 
n 
1B5: 

16 
11 

0 

27 
84 

l 8  

19 
23 

49 

1 

13 

. 
: 

85 
4 

10 

11 
14 
11 
1 6  

356 

68 

23 
63 

' 

,50 

; 

86 

At top 
Do 
Do. 

In uhromoephore, 
At bme. 
At top 
At bme. 
Do. 

At top. 
At baae. 

Do 
To red at top ; to vlolet ~t bme. 
At baa. 
At  top. 

Do 
Do. 
Do, 
Do. 
Do. 

In chromosphere. 
Do. 

At top, 
At base. 
To violet at bme. 
At base 
At top ; extends over 70 from 48" to 50". 
At top. 
At baae. 
Do. 

At top. 
Do. 

At top ; extends over 3" from 1690 
lgO, 

At top. 

At top. 
l) 0. 

To red t~t top ; to violet at bwe. 
At top. 
Do. 
Do. 
D o. 
Do. 

A t  bme 1 exhndm over 3" from 34' t o  
37O. 

At bwe, 
D o. 

At base. 
At  top. 
At bwe, 

Do. 
no. 

At  tol;. 
A t  base 
Do. 

A t  top. 
A t  base. 
No romiP.eace, 
At !topbp. 
No pmmineme. 
At top, sxtemds over 7" from 10% 

17". 
At  top, 
Bath at top, 
At top. 

A. 

Blrght 

Sbeht 

A. 

1 
1 

1 I 

0 6 

0 5 

2 

Slight 
1 

Bllght 

06 
0% 
0 6 
1 

Sllght 

1 

alight 
1 
1 

2 

I H 

2 
Slight 

I 
1 

1 

0.6 
15 

2 
2 
1 

E 1 : 
E 
E 
W 
E 
E 

Y 
W 
E 
E 
W 
E 
R 
E 
I3 
E w 
E 
E 
W - 

E 
9 W  w 

W 
E 
E 
E 
W 

B 
W 
El 

E 
E 
E 
33 
W 
E 
E 
E 
E 
E 
E 

E 
W 
E 
W 
E 
E 
E 
w 
W 
W 
W 
E 
E 
E 
W 
E 
E 

E 
E 
B 

1 

2 
0.5 

1 
Shght 
Do. 
0 6 
1 

8J.i ht 85 
1 

' 

1 

le6 

1 
I 

Rlight 

1 
1 

2 
0 b 
0 6 

Slight 
Do. 

2 
1.6 

Plight 
Do. 
1.5 
1 

8light 

Slight 

1 
3 
4 

5 





Bemarh. 

At tbp 
At base. 
To red at top ; to violet at base. 
At top. 
Do. 

At base. 
Do 
Do. 

At top. 
Do. 

To red rrt topi to vide* at base. 
At top. 
At base. 
At top. 

Do. 

At top. 
Do. 
Do. 
Do, 
D o. 

At base. 
At toy. 
At baso 
At top. 

At base* 
At top. 
At base. 
Do. 
Do 

No romineuce 
At lase. 
At top. 
Do 
Do 
Do. 

At top. 
At bme 

Do. 
At  top 
Do. 

At base 

At top. 
Do. 

At baae. 
At top 
Do 

At base. 
Do. 
Do 

At top. 
Do, 
Do. 

To red at  top to violet at base. 
At top, 
At base. 
At top. 

At base. 
Do, 

At top, 
Do 
Do, 
JIG. 

Llmb. 

W 
W 
E 
W 
E 
E 

W 
W 
E 
E 
W 

l3 
E 
E 
BI 
E 
W 
W 
IE) 
E 
E 

T? 
E 
W 

4 W  
E 
E 
E 
E 
W 
W 
E 
W 
E 
P 
E 
W 
E 
S 
E 
E 
E 

J3 
W 

E 
E 
E 
W 
E 
W 

w 
W 
B 
E 
B 
E 
W 
'8: 

W 
W 

Date. 

1929. 

Maroh 13 
14 
15 
15 
16 
16 
16 
16 
17 
18 
18 
18 
18 
19 
19 
20 
20 
21 
21 
21 
22 
22 
23 
23 
23 
24 
24 
24 
25 
25 
25 
26 
26 
27 
28 
28 
29 

29 
29 
30 
30 
30 
30 
31 

Ap"' 1 

2 
2 
2 
3 
4 
b 

6 
6 
7 
8 
8 
8 
8 
8 

12 
12 
12 
12 

FiF 

H. M. 

9 1 
8 68 
9 $7 
8 55 
9 38 
9 4 9  
9 16 
9 16 
9 T 
8 68 
8 65 
9 1 6  
9 16 
8 48 
9 4 
10 0 
10 8 
10 5 
9 35 
9 12 
9 38 
9 60 
9 30 
9 43 
9 13 
8 60 
9 00 
8 67 
8 46 
8 4 9  
9 0 0  
9 00 
9 16 
8 58 
9 6 
8 51 
9 2 

9 9  9 13 
8 47 
9 2 
9 14 
9 17 
9 18 
9 1  

1 9 4 2 9  
8 58 
8 6 0  
9 1 . 2 8  
8' 66 
9 0 0  
10 55 
9 30 
9 1 2  
9 4 3  
9 3 0  
9 0 0 1 8  
8 6 6  
8 6 0  
8 50 
8 68 
8 4 8  
8 47 
9 26 
9 5 
8 li6 

: 

Lahtnde, 

Norib, South. I , 

Dlaplacernent. 

O 

77 

106 
426 396 

1-5 

28 
20 

$26 

196 

62 

33 
146 

18 
35'6 

46'5 
43 

@6 

9 

0 

67.6 

11-6 
3 W  

10 

11 
7 W  

11 

25-5 

23 

96 
3 

786 

19 

33.6 

72*6 

Botb m g a .  

A 

Sllght 

Slight 

2 

Red 1 
A 

06 

2.8 
Sllgh t 

1% 

Bkght 

alight 

2'6 
1 

2'5 
!*5 al~ght 
0 5 
1 
1'6 

Slight 

1 
1.6 
0.6 

0.6 

0.6 
1 
0 6 
0.6 
1 
I 

Slight 

0.5 
1 

0wt 
1 
0 6 
0 6  

2 

Blight 
2 
1 
06 , 

violet 1 
A, 

1 
0.5 

0.6 

1 

1 5  
16 

0 6 
1.6 
1 

015 

0'5 
Sllght 

1 

0.6 
P6 

1 

1 5  
1 
1 

1 
1% 
0 6 
1 

16 

1.5 

1 

I Slight 

-, 

165 

21'5 

2 6 e 0  
3 

44.5 
28 

7 

46 

9 
116 

20 

3U 
1 1 ,  
10 ar 
82 
83 
16- 

8 

35 

17 
24 

10 

83 

28 

19 

$6 





The total number of displacements waa 348 as againat 281 in the prevlous half-year and their diatributioll 
wag ad follows :- 

Latitude. North. South. 

lo-30" ., . ., I . . ?  . . ... ... 150 100 
31'-60" * . . ... ... .I. ... 58 16 
61'--90' - 0  ... .. . . .I. ... 15 9 - - 

Total ... 223 125 - - 
Eaat limb . . .  . . . ..* . # .  . .  .. 194 
West limb ... ... .,. . .  .. . ... ,.. 154 

7 

Total - * *  348 - 
Bsversals UII  d ditglcicei~imts on the Su'tl's disc. 

Pour hundred and forty-eight bright reversala of the Ha line, 436 drrrk reversala of Ua line and 
98 diaplacementa of the Ha line were observed during the half-year. Their distribution is given below :- 

North. South, Easl, Wwt, 

Bright reveraah of Ba: .. . .. . 238 210 218 230 
Dwk reversals of DS - 2 200 215 221 
Displacemenb of Ha . . . .. . 50 48 46 52 

Latitude, 

I North. South. 
Date, 

Beventy-two displacements were t o m d e  the red, 25 towards the violet and 1 both ways simultawleonsly. 

lCemnl k ~ .  Ikm b, Hour 
1,B.T. 

Prominmess prqiected rn the disc aa ahorption markings. 

At bate, 
At top, 

At top 

Ah top. 
At base. 

Do. 
At to 
TO r e i  ab top ; to  v~olet b ~ 0 .  

At top. 
At base. 
At top. 
At bme. 
At top. 
At bnee. 

Do. 
At top 
At b ~ s e  
At  top. 
At baae. 
Do. 

Displacement 

~ s d .  I I lolat .  1 Both wa.ga. 

Photogrttpba of the Bun's diec in Ha light were available from K o d a i h l  and the co-opentting 

obaermtonm for n total of 176 daya, which were counted as 171i effective days. Tho mean daily area of B(& 

1929. 

26 
MBy 26 

31 
31 

Juue 9 
10 
10 
13 
13 
13 
17 
17 
17 
18 
18 
18 
I8 
18 
18 
23 
24 
27 
27 

I I . M ~  

9 3 
9 1 
9 3 
8 58 

9 3 3  
9 37 
9 40 
3 3 0  
9 2 8  
8 68 
9 20 
9 22 
9 16 
8 61 
8 61 
8 5 4  
8 5 4  
8 48 
8 46 
8 51.2 
8 60 

10 17 
10 14 

A, 

0 5 

1 

A. 

2 

0.5 

1 

81fit 
1 
1 

0.6 
1'6 

0'5 

1 

0.5 
05 

0'5 

W 
W 
W 
W 

E) 

B 
E 
']El 
W 
E 
E 
W 
E 
E 
E 
E 
W 
W 
I$ 
E 

W 

* 

1 

11 

26 
13 

2 

28 
21 

10 
13 

16 
25 

2 6 5  

A, 

1 

0.6 
1 

1 
1 

1 

0'5 

@5 

0 

8 

15-5 

18 

37 

8 
16 

2 
6 

20 

0 6  



rtl~sorptiou micrlcinys (oorrocted for  Soleshortelnng) in  mxlhonths of the Sun's visible hemisphere and their mean 

Me:~il daily Menil daily 
areas. numbers. 

Tlie ikbovc  how a. (kcrease of ilbout (i'5 13Pp cent ill areas slid ol  17'6 per cent m numbers compared 
~ v i t h  the previous halll-year. The pro)?ontLel.;ince of acti.i71$ 1s now in the  nortllern hemxsphere 

FOP C O ~ ~ ; ~ P ~ ~ O I I  wit11 bullctma iasnefi pmor to the co-opeilatlon of otlier observatories, the means based on 
I<oilailrt~nal p11otogral)hs ~ l o m  ; L ~ C  B ~ S O  giwn, 1%; days of observation being reckoned as 150 effective days. 

Meail daily Mean daily 
areas numbers, 

North (ICoclstlca~ml pllotogmqh s only) + I  2,359 12 95 
Solutll ( (10. 1 - 0 .  2,101 - 12 60 

Tollal ... 4,460 25'55 

The cllstr1731ztion of the men11 tXally t-\rcas 111 I ~ ~ l ~ ~ c ~ e  is show11 i n  the following dlagram. The 
Inaxllnmn of noLivit1g wll~oli c x ~ s t ~ ( l  11c:w :loO in  t h p  xmrtllerll hemlspllero bas shifted 5' towards the equator, 
al~cl tllo high ~po~tlc i n  t l ~ r  sonlhcs*,~ he~niul)llori? b f i ~  i l l ~ a l ) ~ ~ e ~ e ( l ,  l e~vlng  the distribution more umform than 

NORTH 



The excess of activity with regard to  a r m  and numbers still pcrsish in the western hemispheite, Illr* 
pcilcenixge e a t  being 48'61 for areaa and 49 71 for numbers. 

Thanks are clue t o  the co-operating observatories for the photographs supplied by them. 

THE OBBI~RVATORY, KODBIKAX AL, h, L. NARAYAN, 
19t7~ AplliE 1930. Oflciatirzg Erector, Kodaikanal r d n d  Nc~d~~us  Olr~tvuato,~ir:t, 
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