
BULLETIN No. LXXXV. 

SUMMARY OF PROMINENCB OBSXRVATIONS FOB THB FIRST HALF 
OF THB YEAR 1928 

111 pxxrsnazlce of the progralllnle of worlr aclopted since 1st January 1923 ~uiclei* the ausplces of the 
Intcm,ztloual ilstroi~o~nlcnl U111011, it11 obscrvntories taking spectiaoheliogsams of the sun have been asked to 
cn-operate wit11 the lCoclalkcillal Obscrvailory by supplying copies of their photographs on those days when. the 
I<o(hiliili~ill recoil~ls iW0 lmper~cct or Walltllzg. In respozlse to our requirements for the first half of the year 
1928, the Mount Wllsolz Obscrvato~ly snp])llcc't l~orn~ucnce  plates for 10 clays a ~ i d  Hrc dlsc plates for 11 days ; 
Meuclon Ohscrvatory s u p l ~ l i ~ ~ l  K9 ~llsc l?kites fnu  9 clays al~i l  EIn cllsc plates for 19  days ; and the Pitch 
EIlll Obse~viz2;ory (Mr Evc?~shccl's) at Ewhurst, Surroy, Eagl,zncl, snpplied. 10 prominence plates a i ~ d  5 Ha 

Wlica only incoml?lctc or irnpcrllect glioLo~rapl~a for any day are avallablc from more than one obser- 
vatory, i l ~ e  host photograph is choacn as repr~scnting tlie solar activity of that day after weighting it according 
to its clnallty, mil the remaiizing ld~otograplzt~ aye lgnorecl, 

The mom daily areas mil l~umbcrs of promlnencos il~zring the half-year are given below. The means 
arc corrected for ~zzcomplete or lrnporScot O ~ X O F Y ~ ~ ~ O ~ I S ,  the total of 179 days for which plates were available 
being rcilnccil to 167% effective clays. 

Mean dally areas Mean dally 
(square mnutes). numbers 

Nortlz ... ... .,. . . *  . . .  . , , 3 71 10'72 
South ... ,.. I .  . , .  . . ,  . . . .  3*45 8'72 

Total 7.16 19'44 

Compmecl wit11 tlzc prcvions hslf-ycar areas show an illcrease of 30 per cent and numbers an lncrease 
of only 2 pcr cent, ancl the precIomina11ce of activity 111 the northern hemlapbere rs maintailzed. 

For colnptirison with bnlletilzs issaetl. prlor to the; co-operation of otlier obswvatories, the means basell 
on Koclalkanzll photographs nlo~na aYc alga gi-ven, 163 days of obseuvatloiz berng connted as 158 effective days. 

Mean dally areas Mean dally 
(square rnlilu tes), numbers. 

Nortlz (~Coclczikanal plxotogaphs only) . .  ... 3-80 10 53 
South ( do. ) ... .+. . .. 3'50 - 8 80 

-- 
Total . I d  7 30 19 63 

-- 

The distribu1;ion of prominences In l a t l t ~~de  is represented in the following dlagram, 111 which the full 
line gives the mean dally areas and the broken line the meandaily numbers for each zone of 5" of latitude. The 



o r h t e a  represent tenths of a square minute of arc for the full line and numbers for the broken line. The 
activity in high latitudes has subsided m the southern hemisphere. There are peaks near 40' and 70' in the 
northern hemisphere and near 20°, 35' 8nd 55' in the southern. Prominence area8 in the equatorial regiow 
have exhibited a marked increme oomiared with the p r e ~ o a s  half-year. 
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The monthly, quarterly and half-ywly areas and numbers, and fie mean height and mean extent of the 
 prominence^ on photogmphs ftom dl the co-operating obsematoriee we given in Tsble I. The unit of area is 
1 mkrrte of atc. The mean height i s  derived by adding tog;rather the greatest heights reaahed by 
infiividwl promiamcm and *ding by the total numbe~ of prominenoes observed 1 $he mean extent ie derived 
5+ ddim tqgethsr th8  length^ o f  tbe b e  on the chromosphere of hdividaal  prominence^ .and dividing by 
the tlbbl n m b r  of pro~uirmaaes, 



TABLE 1,-ABSTRACT FOR THE FIRST HALF OF 1928. 

Number 
of days Areas 

(eff ectivo). 

I Second quarter 1 84 1 621 0 

First half-year I----- 

Dally Means 
Numbers. 

Areas Number 

489 5 8 18.1 

513 6 4 19 I 

690 8.4 23 0 

628 7 7  21 1 

550 8.4 17.7 

387 5.7 16 6 

D1:stl.abutio.n east and west of the ficn's axzs. 

MelaZZzc profnlnences. 

Fifty-two metallic prominences were observsd durrnn the half-year. Their detalls are given below :- 

ETABJ~E II.--JLI~~~ O$ METALLIC1 PltOMLNENC1E1B OBSERVED AT KODAIKANAL, JANUARY TO JUNE 1928, 

During the half-year both areas and numbers showed an oxcesa at the east limb compared with the west 
llmb as will be aeen from the following table :- 

1928 Jnnusry to  Juno. 

T o t d  number observed ... -.. ..- .. 
Total nreas in square minutes ... ... ... 

East. 

1,644 

623-7 

Limb 

Lat~tucle. , North SouZ;h, 
Date, 

West 

1,614 

578*3 

Hour 
I,I I Ba8e* 

Percentage East 

50 5 

51 9 

Height. Lmes 

If 

15 

26 

30 

20 

25 

1928. 

January 3 

9 

10 

14 

16 

J 

49241, 5016, 50186, ba, b,, b,, bl, 5276'0, 5316 89 
5363 0, D,, Dl, 6677, 7065. 

4924 1,5016, b4, bs, bi, bl, 5276.0, 5316 8, 5363 0, DS, 
Dl, 6677,7065- 

492411,5018 6, b4, b,, b,, b ~ ,  52348, 5316 8, 5363 0, 
Dz, Dr 

4924 1, 5018 6, be, b,, b,, b1, 5234 8, 5276.2, 5361'8, 
5337 0,5363 0, D,, Dl 

4924 1, 5018 6, 5198 0, 5233.2, 5269 8, 5276'0, 5283 7, 

0 

115 

6 5  

16 

i 5316.8, 5328 0, 5371 7, D,, Dl, 6677, 7065. 

XT. M. 

9 20 

9 2  

10 17 

10 25 

9 30 

0 

3 

4 

3 

1 

10 

' O I  

18 

18.5 

W 

W 

W 

W 

E 



Lines 

4924 1, 5018'6, b , b,, bp, bl, 6233'0, 5270-6, 631608, 
Da, 4,6677, 7 d 6  

49241 5018.6, 4, b., bat L ,  5234 8, 5276 0,5316.8, 
536d.0, Ds, D ,6677,7065. 

4924 1, 6018.6, h, b., b., bl, 6269.8, 5276.0, 5316.8, 
5363.0, D,, Dl, 6677,7065. 

4924'1, 6018 6, b4, bat bp, bl, 6208 8, 62'70.7, 52'76*2+ 
6316 8, 6363 0, Dg, Dl, 6677, 7066. Form seen m 
moat hnes. 

4924 1, 601816, bb, be, be, bl, 5234.8, 6276'0, 5316.8, 
5363 0, Ds, Dl, 6677,7066 

4924 1,6016,50186, b*, b,, b p  bl, 62348, 5276 0,6316'8, 
6363.0, D ,, D , ,6677,7065. !l?o~m seen m many lms .  

4924.1, S026, 5018.6, bL, b,, be, bl, b476*2,531Gm8, Da, 
Dl, 6677,7066. 

4924 I, 5018'6, bL, bs, bs, bl, 6234'8, 5276'0, 6316 8, 
6363 0, D a ,  Dl, 6677, 7066. 

4924 1, 5018'6, bL, bs, bs, bl, 5316.8, 6863 0, Do, Dl, 
6677,7066, 

49241,5018 6, bd, bs, bp, bl, 5310'8, Ds, Dl. 
49241, 6018.6, bL, b,, be, bl, 6254'8, 527ti.0, 6316'8, 
63634, Da, D 

4924 1,5016,5018~6, bc, ba, bat bl, 5234 8,5376.0, 6316.8, 
6363.0, Dp, Dl, 6677,7065. Displ~oement seen in 
mmy of the lines, 

4924a1,6016, 6018.6, b4, b,, bs, bl, 6234'8,6276'2, 5316*8, 
6365'0, D ,, Dl, 6677,7066, 

4924.1, 5018 6 b,, b,, ba, bl, 5234.8, 6276 0, 6316.8, 
6363.0, D., b,. 

49241, 6018*6 bL bu b,, bl, 6234.8, 6276.0, 6816.8, 
Ds, D, 66y7, 7h5.  

4924.1, 6616. 6018'6, b4, ba, b,, bl, 6234.8, 5276.2, 
6816-8, 6363.0. D,, D,, 7065. 

4924'1, 6018%, b4, ba, b p b ,5276*2 6S16*8, D a, Dl- 
4924.1, 6016 5018'6, t k l  br, br Lit 5284.8 5276% 

6316.8, 6383 0, D D ,, 6677, 7066. ~ i ~ ~ a o a m e n t  
aeen m D'a and bp2dsd 

4924.1 6018'6, bL, ba, bp, bl ,  6276*'2,6316*81 D D 
6671, 

501896, b bs, bar bi, &316*8, Dn, D . 
4924 1, &16, 6018.6, b4, b6, b,, b,, 52764 61116~8, 

6368 0, D,, Dl, 6677,7065. 
4924 1,5016, 60186, bb, ba, br, bl, 6234'8, 6276 2, 6316 8, 

6368 0, D,, Dl, 6677 7065, 
bd, ba, b,, b,, 63168, f i r  Dl. 
6018,6, bk b., b., b,, 6b16 8, D., D,, 6677, 7066. 
bc, b,, b,, b,, Ds, D,. Fainily rev~rrsed. 

5018 6, bbl be, bat  bi, 6276 2, 6316.8 pa, Dl, 
49241, M116, 6018.6, b,, b,, bq, b,, 6227 3, 6266.8, 

S26919,6276a8 6316 8,6363, Ds, Dl. 
49241, 6018.6, a, b. bl, 6191.4, 6208.7, 62348, 

5276.2, 6316 8 53b0, Du Dl, 7066. 
49241 6016, 1618~6 b,, b 'b,, b 62848, 5269.8, 

5269( 6,5276.2, 6318.8, aaed!o D 9 81, 6677,7066. 
49241 5016 5018 6, bh b8 bk Lz1 d234 8, 5270,6270 2, 

631d68,6d3 0, DI, Dl, 6471 7066. 
5018 6, bb b8, bs, b ,  DI, D, 6877. 
b4, ba, bl, Da, Dl, 6677 
4924'1,%16,5019.6 bh ba, bg, bi, 6294.8 627,276.2, 63168, 

5987 0, D& D~ $ o m  Been m b ' ~  and D'B. 
6018 6, bh ba, bs, bl, 6316 8, D% D, 6H7,7066. 

4924 1, 5016,5018B6, bb b,, bg, bl, 6284 8,6276°2,6316m8, 
6363 0, De, Dl. 

5018 6, bb bs, bst bl, 6276g2,6316a8, 63680, D& Dl. 
1 ' " 

1 

Date. 

I 
Honr ! Base, 

Latit 

North 
Iiimb. 

1928. 

January 18 

19 

29 

February 1 

9 

12 

14 

16 

19 

21 
25 

26 

27 

29 

March 4 

7 

8 
9 

10 

11 
13 

14 

20 
23 
24 

26 
26 

28 

Apnl 2 

6 

11 
12 
22 

27 

M ~ Y  6 

7 

1.B.T 

nde 

Bouth. 
Height. 

W 

W 

W 

W 

E 

E 

E 

E 

E 

E 
W 

E 

W 
E 

W 

W 

W 
E 

E 

E 
E 

W 

W 
E 
W .  
W 
W 

El 

E 

W 

W 
W 
W 

E 

Bl 

I3 

1 

/I 

Id 

10 

10 

16 

6 

20' 

6 

1, 

10 

35 
6 

15 . 

15 

6 

5 

20 

20 
10 

10 

16 
10 

10 

5 
lo 
6 

10 
20 

16 

10 

10 

5 

16 

10 

20 

16 

0 

10eb 

21.6 

1 6 5  

94 

7 

22 

12 

6 

13.6 

18 
16 

10 

15 

13 

13 

19 

H, M. 

9 30 

1 0 2 4  

9 48 

11 7 

9 59 

9 15 

9 33 

9 50 

9 5 

9 3 3  
10 10 

9 15 

8 47 

9 87 

9 3 0  

8 3 4  

8 47 
9 0  

8 24 

8 4 4  
9 4 

8 44 

8 38 
9 1 3  
9 66 

9 0  
8 5 5  

9 10 

8 42 

8 66 

10 0 
9 40 
9 22 

9 30 

8 3 3  

8 33 

0 

4 

1 

3 

6 

4 

2 

1 

3 

3 
1 

2 

4 

4 

2 

3 

2 

1 

2 
2 

3 

2 
4 
1 

2 
2 

6 

2 

2 

2 
3 

2 

3 

2 

0 

6 

3 

13 

16 

21 

15.6 

16.6 

196  

21 
11 

6'5 

17 

11% 

11 

9.6 

25 
I 1 5  

9 

16% 

16 



Twenty-five wero on the east limb ancl 27 on the west limb. 

Date 

- 
1928 

May 12 

13 

13 
14 

15 

21 

26 

27 

June 3 

23 

27 

Displacements of the 12 y d r o g ~ n  him. 

Particulars of the displacements observed in the chromosphere and promllzences aye glven in the 
following table .- 

TABLB 111.-DISPLACEMENTS OF HYDROGEN LINES. 

Hour 
IST. 

IT M. 

10 2 

9 0 

9 25 
8 32 

8 3 2  

8 50 

8 50 

8 48 

9 45 

12 0 

10 5 

The distribution o f  tho metallic prominences was as follows :- 

1 lo-loo 1 110-20. / )lo-30. 1 310-40° I Mennlntitude. I Extreme latitudes. 

Base. 

0 

4 

4 

3 
9 

4 

3 

5 

5 

5 

4 

8 

3" and 32" 

6" and 34" 

Remarks. 

At base, 
Do 

A t  top 

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

Date. 

1928. 

January 1 
1 
1 
2 
2 
2 
3 

Height 

// 

15 

15 

10 
10 

10 

10 

15 

15 

20 

Limb, 

W 

W 

I3 
W 

W 

B 

I3 

I3 

W 

I3 

E 

Latitude 

North 

South 

2 

Lines 

4924 1, 5016, 5018 6, b4, b3, bL, bl, 5234'8, 5316 8, 
527612, Dd, Dl, 6677, 7065 

4924 1, 5016, 5018 6, b4, b3, bd, b,, ,5234 8, 5276 2, 5316.8, 
5363 0, Dd, 111, 6677,7065 

5018 6, bd, b3, b ~ t  bl 5676 2,5316 8, D2, Dl, 6677 
4924 1, 5016, 5018 6, bc, b3, bt, bl, 5234 8, 5276 2, 5316 8, 

5363 0, Ddl Dl, 6677,7065 
4924 1, 50l.G, 5018 6, be, bar b2, bl, 5234 8, 5276 2, 

5316 8,5363 0, DJ, Dl, 6677, 7065 
4924 1, 5016, 5C18 6, T34, b3, bd, 5234 8, 5276'2, 5316 8, 

5363 0 DL, Dl, 6677,7065 
4924 1, 5016, 5018 6 bc, b3, bz, bl, 5234 8,5276 2,5316 8, 

5363 ( I ,  Dd, Dl, 6677,7065 
$0'24 1, 5016, 5018 6, bc, b3, b2, b,, 5234 87 5276 2, 5316 8, 

5363 0, DJ, 91,6677, 7065 

1924 1, 5018 6, ba, b3, b ~ ,  bl, 5234 8, 5276 2, 5316 8, 
Dd, Dl, 6677,7065 

49241, 5018 6, $234 9, 5269 8, 5266 2, 5284 2, 5316 8, 
5328 2,6363 0,5371 7 

b4, b3r b.2, bl, D2, D l  

North 

0 

145 

115 

10 

32 

6 

3 

Hour 
I8 T 

H, M 

9 32 
9 3 5  
9 1 6  
9 2 1  
9 1 5  
9 26 
9 30 

South, 

0 

12 

16 

12*5 
145 

13 

135 

105  

14" 2 

15" 0 

17 

19 

3 

2 

Latztude, 

I 

1 

Limb. 

B 
E 
W 
E 
E 
E 
E 

North 

O 

54 
6 

30 
87 
5 

South 

0 

@ 

44 
16 

D xaplacement 

R e d  I Violet 1 Both ways 

A. A. 

0 5 
0 5 
0.5 

1 
Slight 

1 

A, 

0 5 

0'5 



Remarla. 

At top 
At base 

At top. 
Do. 
Do. 

At base. 
Do. 

At top. 
Do. 
Do. 
Do 

At base, 
At top 
Do, 

To red at top ; to violet at bnrue. 
At base 

Do, 
At top, 

At to 
To re% st beae, t o  violet st tap. 

At baae. 
no, 
n o  
Do. 

At .top, 
Do, 
Do. 

To red at top ; in violet ah bme. 
At top. 
DO, 
Do. 
Do. 
DO, 
Do. 

At base. 
Do, 

At top, 
At bar~e. 
At  top. 
At base, 
At toy. 

Do. 
At base. 
At top 
Do. 
Do 
Do, 

To red at ,base , to violet at  top. 
At barre. 
At middle, 
At base 
;Do. 

At fog. 
At base. 

Do, 
To red & tog ; l i ~  violet at middle, 
Ali top. 
Do, 
Do 
Da 
Do. 
Do, 

1928 

January 3 
3 
3 
4 
4 
8 
9 
9 
9 

I0 
I 
11' 
14 
14 
14 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
1'7 
17 
18 
18 
19 
19 
19 
19 
19 
19 
19 
19 
20 
20 
20 
21 
'2 1 
21 
21 
21 
21 
21. 
23 
23 
24 
24 
24 
24 
26 
25 
26 
5% 
25 
26 
26 
26 
96 
27 
27 

w:.'., :..::.. .. -... 

W 
W 
W 
E 
W 
W 
3 
W 
W 
W 
E 
W 
E 

8 W  
W 
E 
I3 
E 

4 W  
W 
W 
E 
El 
E 
B 
E 
B 
D 
E 
W 
W 
W 
W 
El 
I?l 

I3 
E) 
w 

9 W  
W 

7 W  
J3 
E 
W 
BI 
El 
E 
E 
D 
9P 
W 
E 
E 
El 
E ' + 
E 
E 
E 

EW 
B 
E 
El 
W 
E 
W 

htltnde. n, I.S,T, North. Sonth Bed. Dbpl~cernenf I violet. I Both aaya. 

H .  

9 2 0  
9 14 
9 12 
9 0  
8 50 

1 1 2 3  
8 68 
9 2  
9 2  

10 17 
1 0 6 7  
10 46 
11 0 
10 41 
10 19 
9  9 
9  12 
9  68 
9 48 
9 34 
9 82 
9 6 
9  30 
9 30 
9 30 
9 40 
9 30 
9  12 
8 14 

I1 18 
11 28 
9 3 0  
9 3 0  

I0 0 
Q 62 
9 42 
9 47 

10 IB 
1 0 1 9  
1 0 1 9  
10 19 
9 18 
9 3 9  
9 27 

11, 24 
I0 34 
10 37 
10 37 
10 40 
10 19 
I0 6 

3 14 
9 35 
9 12 
9 1 2  
9 16 
9 27 
8 69 
9 17 
B B  
9 22 
9 6 1 3  
9 43 
9 28 
9 28 
9 68 
9 26 
9 31 

r :.. . . . .. . 

A. 

1 

06 

0.5 
1 

1. 
I 
1 

0'5 
1 

Slight 
Slight 

21 6 
Sbght 

1 
Bhght 

2 

3 

1. 

16 
1 

3 

I 
0'5 
0e6 
1 

Sl~ght 
1 

016 
Sllght 
Blight 

3 
3 
P5 

Night, 
1 I 
1 

6 
6 
1 

4 
1 
2 
1 

Slight 

9 
18 
30 

16 

48 

31 
825 

7 
83 6 
16 

4 
63 
34 
23 
17 
16 
14 
13 

4 
7 
30 

516 

26 
7 

47 
8 

30 
39 

24 
67.6 
12 

425 

6 
1% 
68 6 
' 

a 

1 

0'5 

0 5 
0% 

2 

0'5 

1 

0.6 

BE gh t 
2 
1-5 

1 

1 
8 

0.6 
0 5 
1 
1 

Slight 

1 
1 

1*5 

1 

1.5 

1 

015 

1 

Blight 

0 

53 

17 

19 
16 
19 
13 

46 

1'7 
27 
76.6 
18 

87 
41 
14 

I0 

4 
14 
30 
67.6 
15 

20 
17 
17 
36 

10 
l6 

9 
14 

A. 

. 

1 

1 

1 

' 



Date Hour 
I S T .  

1928 

January 30 
30 
31 
31 
31 
31 
31 
31 
31 
31 

Bebruary 1 
1 
1 
5 
5 
7 
7 
7 
9 
9 
9 
9 

10 
11 
11 
12 
12 
12 
12 
12 
12 

12 
12 
12 
13 
13 
13 
13 
14 
14 
16 
16 
17 
17 
17 
17 
18 
18 

18 
18 
19 
19 
19 
19 
20 
20 
20 
21 
21 
21 

21 
21 
21 

2-A 

Latitude 
- 
North 

Limb. 
South, 

Displacement 

Red I Violet 130th nays 

E 
W 
E 
E 
E 
E 
W 
W 
W 
W 

E 
W 
W 
E 
W 
E 
W 
W 
E 
I4 
E 
W 
W 
W 
W 
I3 
E 
E 
I3 
E 
E 

W 
W 
W 
E 
E 
VCr 
W 
E 
E 
E 
W 
E 
I3 
E 
E 
E 
l3 

E 
E 
li: 
E 
U 
W 
I3 

' E  
E 
E 
1?: 
E 

W 
W 
W 

Remarks 

O 

19 
61 

18 

18 
12 

2G 
385 
786 
17 

145 

389 
22 

14 
165 
445 
185 
12 

16 
185 

7 
18 

2 
48~3 

12 
84 

26 

U ~ i O  
9 28 
9 3 2  
9 25 
9 21 
9 58 
9 55 

10 14 
9 20 

10 10 
10 14 

10 CiG 
1 1 7  
1 1 7  

8 5 5  
8 5 9  
9 7  

1 0 1 5  
9 12 

18 19 
10 19 
9 5 9  

10 80 
11 9 
10 0 
9 3 2  
9 2 
9 0 
9 29 
9 15 
9 22 
9 31 

9 28 
9 25 
9 0 
9 30 
9 7 
9 12 
I) 14 
9 15 
9 33 
9 3 7  

30 7  
'3 34 
9 32 
9 2 9  
9 41 
9 6 5  

10 1 

10 1 
10 9 
9 1 6  
9  G 
9 5 
8 68 
9 2 
9 5 4  
9 1 2  
9 8 
9 26 
9 31 

9 1 9  
9 14 
9 12 

46 5 
21 
365 
10 

2 
4 
G 5  
8 

3 
8 

505 
21 
18 

25 
20 
13 

78.5 
75 
435 
21 
18 

24 
28 
38 
33 
GG 
22 
21 

6 5  
81*5 
7 

23 

27 
69 

325 

485  
785 

A t  top 
At  base 
At top 
A t  base, 
At top 

110 
At base 

At top 
At base 

To red at top, to vlolet at base 
At  top, 

n o  
To recl at  top , to violet at base 
A t  top 

Do 
A t  base 
At top. 

Do 
Do 

Over whole prominence 
At  top, 
I n  chromosphere 

Do 
A t  base 
At  top 
At  lxse 
To red at base , to vlolet at top 
A t  base 
A t  base , the displacement extends 

through 5" along the base 
At bclse 
At top 

Do 
At  base 
To led at t op ,  to violer, a t  base 
A t  top 

To red at top , to violet at base 
At to 
On n. &oatmg prommence 
At top, 

Do 
Do 
Do 

At base 
Over the whole romlnence 
At top , the &splacement extends 

through 4" 
At top 
At tol, of floating cloud. 
At base 
A t  top 
A t  base 
At top 
At base 

Do 
no 
Do 

At  top 
The displaced portzon IS detached and 

the dlsplncement extends 3" on it 
At top 

A. 

0 5 
Sllalit 
~liE11t 

0 5 
0 5 

1 
3 

2 
2 

slight 
1 
1 5  
1 

1 

1 
1 
0'5 

1 
0 5 
0 5 

1 

0'5 
3 

1 
0  5 

Sllglnt 
1 
2 

1 

0 5 
2 5 

0 5 
1 
1 

1 
1 
0% 
1 
1 
2 

0'5 

A 

1 

1 

1 

0 5 
1 

0 5 

1 

Sllghf 

1 

0 Ci 

I 
0 5 

0'5 

0q5 
0 5 

2 5 

1 

1 
1 
1 

2 
1 

2 
5 

0 5 

1 

Sll ght 
Sllg ht 

A 

1 



1 

Remazke. 

At baee. 
Do. 

At top. 
Do 
Do. 

At top. 
Do. 

At top. 
Do. 

At base, 
At top* 
To red at base , t o  qiolet at lap. 
To red at top ; to vlolet at barre. 
At fop, 

Do. 

To red a t  base ; to violet at top. 
Ghost seen 6-8 to red. 

At top, 
To red at top ; to violet at base. 
At baae. 
To red at top ; to violet at base, 
At top. 
D o. 

At top. 
At baae. 
At top. 

DO* 
At base. 
At top. 
Do* 
Do, 

At base. 

At base, 

At base, 
At top. 

Do, 
At base. 
At top. 
To red at baee ; to violet at top. 
At base. 
At top. 
At base, 
At top, 
At base. 
At top. 

Do* 
Do* 
Do, 
Do, 

At baae. 
At top. 

At bue. 

Do, - 

Limb, 

E 
E 
E 
W 
E 
E 
B 
W 
W 
W 
W 
W 
E 
I!! 
I3 
W 

W 
E 
W 

W 
E 
E 

W 
W 

E 
E 

W 
W 
W 
E 
W 
E 
E 
E 
E 
E 
E 
E 
E 

5 W  
5 W  

W 
E 
E 
W 

6 W  
3 W  

B 
Ill 
W 
w 

5 W  
W 
W 
E 
E 
W 

I W  
W 
W 
E 

Date. 

1928. 

Pebrnarg 22 
22 
22 
Zfr, 
23 
23 
23 
24 
24 
26 
26 
25 
26 
26 
26 
26 
26 
26 
27 
27 

27 
28 
28 
28 
28 
29 

Much 1 
I 
1 
1 
I 
1 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
6 
5 
5 
6 
6 
6 
6 

6 
6 
7 
7 
7 
7 
7 
7 
8 

Hour 
1.S.T 

H. M. 

9 90 
10 27 
10 33 
9 6 6  
9 53 
9 51 
9 4 5  
9 7 
9 1 
10 20 
10 10 
9 60 
9 20 
9 16 
10 2 
9 50 
10 3 
10 0 
9 6 
8 47 

9 1 4  
9 1 7  
9 16 
9'28 
9 22 
9 60 

9 4 9  
9 36 
9 65 
10 28 
10 30 
10 33 
9 40 
10 4 
8 4 2  
8 46 
8 38 
9 3 2 0  
1 3 6  
8 35 
9 6  
8 52 
9 2 2  
8 66 
8 4 4  
8 5 5  
9 IS 
9 5  
9 12 
8 67 
8 36 
8 38 
8 33 
8 28 

6 .  8 4 8  
8 2 3  
8 2 3  
8 19 
8 46 
8 34 
8 28 
8 2 6  
8 22 
8 39 

Labtude. 

180 

North.lhot6 

60 

9 

23 
825 

15'5 
18 
1 

17 
76 

61.6 
39'5 

1 

526 

17 
24 
82'5 

785 
736 
44'5 

18 

756 

13 
18 
29 

7 
66 
79% 

Bed. 

A. 

I 
Blight 
Blight 

1 
0.6 

1 
8 

I 
6 

2 

2 

0% 
0.6 

2 
0'6 
I  

I 
1 

1 
0.6 
1 

Blight 

0% 
0'6 

I 

06 
I  
1 
0-6 

1 
2 

1  
1 
1  
015 

Slight 

1 

. 

0 

1% 
36'6 

12 
16 
37 

18 

7 
7 
21 
8 W  

21 

12 

2 6 W  

26 

29 
% W  

66 
31 

I 
40'5 
645 

6 
10 
21 

1 
11 
37'5 
11 

33'6 
12 

I 
I 

Dieplaoement. 

I Violet . 

A* 

Slight 

2 

1 
1  

Shght 

2 
I 
1.6 
4 
016 

2 
Sll ht 
8*6 

Shght 
8h ht 
56 

0.5 
Shght 

Bhght 

Sllght 

Slight 

06 
I  
0e6 

1 

1 5  

0.6 

06 

Slight 

1 

Slight 
1 

alight 
06 

Both Way0. 

A. 



Date. 

, 

1928, 
March 8 

8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

10 
10 
10 
10 
I1 
11 
11 
11 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
18 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
17 
17 
17 
17 
17 
17 
17 
18 
18 
18 
18 
18 
18 

3 

* 

JI. M. 

8 3 4  
9 2  
9 14 
8 4 5  
8 4 3  
8 41 
9 20 
9 5  
9 25 
9 0  
9 27 
9 17 
9 14 
9 12 
8 50 
8 4 7  
8 44 
8 26 
8 24 
8 33 
8 53 
8 38 
8 44 
9 3  
8 4 0  
8 33 
8 30 
9 5 
9 9 
9 8 
8 36 
8 44 
8 40 
8 38 
9 4 
9 30 
9 3 2  
8 46 
8 33 
8 31 
8 44 
8 48 
8 53 
8 4 5  
9 4 
8 51 
8 51 
8 4 4  
8 48 
8 40 
9 10 
9 0 
8 54 
8 52 
9 32 
8 50 

10 10 
10 12 
9 57 
9 52 
9 50 
8 42 
8 57 
8 54 
8 50 
9 18 
9 20 

\ 

Latitude. 

N o t  S,outh: 
Llmb, Remarks 

A t  base 
A t  top 

Do. 

A t  base. 
A t  top. 
At  base 
T o  red at base , to vlolet at top. 
At base 

No prominence. 
At  top 

Do. 

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

At  top. 
Do 

At  base 
Do, 

At top. 
Do, 
Do , 

No romlnence 
At gP 
To red at base , to violet at top, 
At top. 
A t  base. 

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

Do do 
At base 
At top 
At base 
At top. 
Do 

At base. 
Do 

At top. 
Do 

To red a t  top , t o  violet at base, 
Do do 

At  top. 
Do. 
Do. 
Do 

TO red at top , t o  violet at base 
At  top 
To red at  t op ,  to violet a t  base 
At  base. 

D o. 
At top. 

Do 
At  base. 

Do 

Displacement. 

~ e i i  

A. 

1 

1 5  

0.5 

0 5 
1 
1 

0.5 
1 

Slight 

1 
I 

0 5 

0.5 
0 5 
O*b 
0 5 
015 

0*5 
1.5 

2 

1 5  
1 5  

1 

1 

1 

1 
2.5 
0 5 
0.6 

2.5 
1 
1-6 

1 

0.5 
Slight 

'E 
E 
W 
W 
W 
W 
E 
E 
E 
E 
E 
E 
W 
W 
W 
W 
W 
E 
E 
W 

5 W  
E 
E 
E 
W 
E 
I3 
E 
E 
W 
W 
E 
E 
E 
E 
I3 
E 
W 
E 
E 
W 
E 
E 
E 
E 

7 W  
4 W  

W 
E 
E 
E 
E 
W 
W 
E 
E 
E 
E 
W 
W 
W 
E 
E 
E 
E 
Ei 
E 

O 

8 

7 
405 
74 
19 
10 

21 
83 
35 5 
19 5 

37 5 
21 
4 

77 
24 

22 
65 
72 5 
62.5 
30 
11 
8 

77 
20 
10 
7 

67 
12 

63 
74 5 
21 
21 

12 
69 
36 5 

1 
16 
355 
356 

Vloiet. 1 
A 

1 

OV5 
Sllght 
Sllght 

1 

1.5 

Sllght 
Slight 

Slight 
Sllght 

0 5 

0 5 
811ght 

0'5 
1 

Shght 

0'5 

0 5 

1 
2 5 

Slight 
1 
1 
0 5 

Slight 
1 

1 5 

0 5 
Sllght 
Slight 

1 

0 5 
1 5  

0'5 
1 
2 

0 5 
2 

0-5 
1 

0 

535 
375 

8 
16 
23 
66 
82 
735 
11 

11. 

3 

2 
12 

19 

30 
345 

10 
10 

2 
9 
10'5 

7 
17 
38!5 
83 

30 th  ways 

A 

1 
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Date. 

4 

1928, 

March 18 
18 
19 
19 
19 
19 
19 
19 
19 
20 
20 
20 
a0 
20 
20 
20 
20 
21 
2 1 
21 
22 
22 
22 

22 
22 
22 
22 
23 
23 
23 

23 
23 
24 

25 
25 
25 
% 
26 
26 
26 
25 
26 
26 
26 
26 
26 
26 
26 
27 
27 
27 

27 
27 
27 
27 
27 
27 
27 

27 
28 
28 
28 

Bour 
I.B.T. 

Hn M 

9 4 
9 4 
9 4-5 
8 48 
11 0 
11 0 
8 4 8  
8 42 
8 31 

8 68 
9 0 
9 0 
8 48 
8 4 2  
8 38 

8 56 

65 
8 48 

8 45 
9 32 
9 1 9  
9 16 
9 10 
9 13 
9 18 
9 16 
9 3 
8 54 
9 '40 
9 65 
8 31) 
9 6  
9 2 
8 56 
9 0  
8 54 
8 48 
8 42 
8 44 
8 4 0  
8 37 
9 3 
8 55 
8 55 
8 66 
8 44 
9 67 
8 41 

9 63 
10 13 
9 4 8  
9 48 
9 6 
9 2 

10 9 

10 6 
9 8  
9 8  
9 8  

- - -  a -  

Limb. 

W 
W 
E 
W 

W 
W 
W 

E 

g 
m 
W 

n w  
W 
E 
E 

M W  
E 

E 

]E) 
w 
W 

E 
El 
El 
W 
W 
El 
W 
Rl 
E 
W 
W 
W 
W 
W 
W 
E 
E 

w a 
W 
W 
W 
E 
E 
E 

E 
E 
E 
E 
W 
W w 
W 
D 
la 
E 

North. 

825 
66 
9 

17 
11.5 

i: 6 
30 

13 

m.5 

12 
78 

6 
64.5 
67 
435 
20 

10 
12 
16 
72.1, 
~5 
495 

30 
23 

7 
4 

aquator. 

26 

 remark^. 

d 

At top. 
Do. 

At base 

At bme. 
At top. 

Do 
At base. 

At top, 
At batle. 
At top. 
At base. 
At top. 

Do. 
At base, extend0 through 3'. 
At top. 
At base, 

At to extends through 4' from 280 
to &o. 

At top, 
At basen 

Do. 

At top. 
At base. 
To red at baee ; toplolet at top. 
At top. 

At top, extenda through lo. 
At top. 
At base, 
At top, 

Do. 
Do. 

At base. 
At top. 
DO, 
Do. 

At baee. 
At top. 
Do. 
Do. 

At base. 
At to 
TO re5 at top ; to violet at base. 

A t  base, 

At top. 
At bane. 

Do. 
At top- 

At base. 
Don 
D a d  

) 

Latitude. 

Soaih. 

o 

22 
18 
38'6 
385 
22 
20 
14 
10 

37% 
40.5 
7R 

36.5 

34% 
396 
17 

12 
19 
23 
24 

146 

7 
67 
21 
18 
12 

32-5 

69 
3&6 

182 

9 
7 
6 

. 

Both ways. 

A. 

Slight 

Displaoement 

Bed. 

A,  

1 
1 
1 

2.5 

Slight 

0.6 

0.5 
1 

1 

2 

0.5 
1 

1 
2 

1 

1 
1 '  
Slight 
fQht 
1 
1 
3 

1 
16 
0hght 

Blight 
1 

0% 
1 
1 

3 

1 Violet. 

A, 

0 6 
1.6 

0 6 
Slight 

0 5  
1 

1 
0'6 

Slight 
1 

&ght 
Sllghii 

0.6 
Slight 

1 

1-6 
1% 

Shght 
Slight 

1 
0-6 
0'5 
1 

06 

0 6 

2.6 

1 

1 

Oeb 

Blight 

Slight 
1 
1 







Date. 

22 
23 
23 
23 
23 
23 
23 
24 
24 
24 
64 
24 
24 
24 
24 
24 
24 
24 
24 
25 
26 
25 
25 
25 
26 
25 
25 
20 
2G 

2G 

2G 
2G 
20 
2G 
27 
27 
27 
27 
27 
28 
28 
29 
29 
29 
29 
29 
29 
29 
2'3 
29 
30 
30 
30 
30 
30 
30 
30 
30 
1 

1 

1 

- - - - ---- 

Remarks 

At  base. 
Do 
Do 

At top 
Do 

To red at top , to v~olet a t  base. 

At  top 
Do 

At base. 
DO. 

At top 
Do 

At hase 
At top 
A t  base 

Do 
Do 
Do. 
Do. 

A t  bme 
At top 
At top, extends over 2" from 4" to  6" 
At top, extends over 2" fiom 5" to 7" 
~t base 
AL top 

A+ tap, extends over 1" from 25 
to 24" 

At top, extends over lo from 26" 
to 27 

I n  chromosphere 
At top 
Tl~roughout haght  
A i  top 

Do 
At base. 
To red a t  base, to vlolet at top 
At base 

At top 
At base 
At top 
A t  loase, 

Do 
At  top 

Do 
Do 
Do 

At bdse 
To red a t  base , to  violet at top 
At top 

Do 
To red st base , to violet at top. 
At top* 

Do 
At base, 

At; base 
At top. 
At top, extends over 2" from 13" to 15' 
To red at top, to violet a t  baaa ; 

extends over 2" from 13" to 15" 
At base, 

Do. 

Lmb. . 

W 
E 
31i: 
E 
liV 
W 
W 
E 
E 
E 
E 
3; 
E w 
W 
W 
VV 
W 
W 
E 
E: 
B 
I3 
Xi: 

33 
E 
E 
J.2 

E 

E 
N 
l-2 

E 
B 
E 
W 
W 
E 
w 
J1: 

li: 

Ww 
W 
W 
W 
E 
E 
E 
E 
W 
W 
W 
W 
E 
E 
E 
E 

E 
E 

FgZ . 

r[ M, 

8 44 
9 3 A  

10 3 
10 3 
8 3 
9 22 
9 20 
8 55 
8 45 
9 25 
9 25 
9 29 
9 29 
$ 1 1 7  
'3 17 
(3 13 
9 13 
$1 3 
9 2 

10 25 
8 65 
9 2.6 
(3 22 
9 22 
9 22 
9 22 
9 10 

10 11 
9 50 

9 GO 

9 34 
9 46 
9 30 
9 23 
8 613 
8 54 
9 20 
9 4 
9 0 

10 0 
9 35 
8 51 
9 2 
8 GO 
8 57 
9 3 
8 5G 
8 ti5 
9 8 
8 54 
8 44 
8 48 
0 1 1  
9 7 
8 35 
8 38 
9 0 
8 27 

10 19 
1 9 6  
1 9 6  

10 66 

1 9 6  
10 66 

Latitude. 

North 1 
0 

36 
8 

fi 
I4  
20 
736 
17 

3.1 
42 
4'2 
1'3 
(i 

626 
236 

20'5 

18 
18 

23 
3 
9 

(35'5 
7 

17 
43 
79 6 
85'5 
5 

49 
19 

Dlsp1acernen.t. 

Soutlz 

0 

8 
11 

4 
(i 

16 
17 

Ft; ,10 a 
38 
34 

2 
5 
G 

11) 
 IT^ 

21 
38 

G 

6215 
7 

10 
12 
10 
18 

11 
I f  
20 
746 
17 
11 

10 
14 
14 

IG 
1G 

- 
30th ways 

A. 

0 5 

Bed I 
A 

1 
I 

1 
15  

1.5 
1 

S1~gh-L 

0 5 
I 

Sllglzt 

0'5 

0 5 
Sllghl 

0 5  

2 5 
2 

e 
Sllgllt 

1 

2 

2 

1 
1 

1 

0.5 
1 
1 

Sllght 

1'5 

2'5 
1 
15  

2 5 
2 
3 

y ~ o l e t  1 
A 

Sllght 

1'5 

1 
Slight 

Sllgl~t 

Sltght 

1 

0 6 

0 5 

2 
3 5 

1 

2 5 

Sllgl-LZt 
3 

1'5 
2 

8hght 
Slzght 

1 

2% 
0*5 

0 5 
3 
1 
3 
4 

1 
Sllgl.rt 
1 

1 

3 5  
1 5  





Date 

Dlsplacem eut 

AC top, extends over 6' from lo to 74 
At top 
At base 

Do 
Do 

To led at base , t o  violet at top , 
extends over 1" flom 1890 19" 

At  top 
At top, extends over 2" from 14" t o  

16" 
To red at top, to violet at base. 
At top 
At baso, 

Do 
To red at top , t o  vlolet at base 
At top, 
At bnse 
At top. 

At  bnse 
To red at top , to vlolet at bnse 
At base 
At 'cop 
At base. 
Both at base 
At top 

Do. 
Do 
Do 
Do 

At bnse 
Do 
Do 

To 1 ed at top ; to  vlolet at base, 
At Lop 

A t  top. 

To red at top ; t o  vlolet at base. 
At top 

Do 
DO 

To red at bnse , t o  vlolat at top. 
At base 

At base 
At top. 

Do 
At base 
At top 
At base 

Do 
At top 

Do 
Do. 

At top 

At base 
Do 
Do. 

At top 
To red at baso ; to vlolet a t  top. 
At top. 





The total number of displacements was 786 as agalust 252 in the previous half-year and their distribution 
was as follows :- 

Latltuda North South 
Equator ..- . . . . . .  ... 1 

4 .  

... lo--30" . . . ,. . . . . .  264 29 5 

... 31'-(No . . .  . . , . . .  SO 62 

... G1°-90Q .,. ... . .. 59 25 
-- -- 

Total . 1 403 382 

... East lllnb . . . . ... , , . . .  . .. 434 

West llmb * + .  ... , . .  ... 352 

Total 786 
- 

Four hundred and thirty-eight displacements were towar~k the red, 338 towarcls the violet and 10 both 
ways simultzlneousl y , 

ZZevorsnZs ctlrtd dzsplnc~ments on, the Sufi's dasc. 

Five hundred and elght;y-six bright reversals of the I3a line, 541 dark reversals of DS line and 2t53 
displacernent~ of the Ha lrno were observed during the half-yew. Then distribution is given below ,- 

North Soutli. Enst, West: 

Bright reversals of El r6 ... ... ,.. 269 317 313 273 
Dark rsversals of Ds ... .,. .. 247 294 294 247 

... Displacements of Ha . 120 133 160 93 

One hundred and eighty-four dlsplacoments woro towards the red, 67 towards the violet and 2 both ways 
simultaneous1 y. 

Provzinancss grojected on, the disc ctls absolytlon ~narkzrzgs. 

Photographs of the Sun% disc in Ha light were available from Kodaikailal and the co-operating 
observatoxics for a tot& of 181 days, which were counted as 174% effective days The mean dally areas of H e  
absorption markings (corrected Eor foreshortening) in millionths of tho Sun's visrble hemisphere and their mean 
daily numbers are givarr below *- 

Maan darly Mean dally 
~ 1 1  ens. numberw 

... ... Nort11 n # *  ... . .. .. . , . 1,132 11.2 
South ... . a  " .  . & .  . .  2,608 18 4 

-- 
Total . . 3,740 2'96 

The above totals shorn an increase of about 8 per cent in areas and an increase of 3 per cent is numbers 
compared with, the previous half-year, There 1s a decrease in the nortl~ern hemisphere whlch is more than 
counterbalanoed by the mcreage in the gouthern and resultii~g in a considerable preponderance of activity in 
the southern hemisphere in contkast to the northern preponderance of prornlnences at the limb, 
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The &mb~t~on of the lwnn h l y  ar ns in 11dl tu 1 !II rli M ~i 111 111 1 it w inv I i ~ r r  I# Th 
of mh.~.lty ~tlll p ~ r ~ i s t ~  wtlm tht ~ o l l t  10 i t  ?O 1111 1 l I t  t ln 11 pt ~k 1 14 t i t  4th 11 L r I 11 1 i 11 

southern hemsphere 

There 1s an excesa of ~ctivity in t h ~  western hmiapht rr both irl artw at~d R P ~ ~ P I .  the pwwtiLU~ 
bemg 49 03 for areaa and 48 23 for nam baa 

Thsnke are due to thc co operating obsemtoriee for thho phatqnphr uuppUcd by Lbaa 

THII OSS~RVATORP K O D ~ A W A L  T ROYD% 
7th March loso Lh*& kduchnd8nd Madror t3hwww 

Pmos 8 m MADRAS POIWED BY TEE EVPEPIl4TEHPWT U O I I U Y W )  
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