
BULLETIN No. LXVIII. 

SUMMARY OF PROMINENCE OBSBRVATIONS FOE THE FIRST HALF 
O F  TH-I3 YEAR 1921. 

Tlie distribntion of promineilces observecl ancl pllotographecl clnring the half-year encling 30th J~zne  1921 
is representecl in the accoinpa~iying diagram, in which the full line gives the meail daily areas s l i ~ c l  the broke11 
line the meam daily nnmbers for each zone of 5" of latitucle. The ordiilates rep~esent teilths of a square minute 
of arc for the~ful l  line aircl ilnrnbers for the  broken line. The$meails are correctecl for incoinplete or inlperfect 
rrcords, tIhe total of 1 7 1  clays being reclncecl t'o 1G1 effective clays. 

Areas and Mean Nzmbeys u j  Rominews .  
~anua7y I t o  June 30, 1921. 

lean Areas +uLL Line 

Mean Numbevs -.._-broken aline 
N O R T H  



Compared with the l~revious half-year the eonee of greattest activity have ~tlvuilcacl tiboat lo0 towarcla 
higher latitatlea in both hemisphersa. Thia ia probnbly a tie~nporary fluctuation ad tho regular nt~vfince towards 
the polsa liw not been ohserved praviously mtil a few years befor3 tho epoch of maximum sunspots. There 

is still con~idem~~le oc6ivitly in the eqnntgrial region but this is likely to decrease during tho next few years. 
The meail cldaily areas ~ n c l  iiml,ex ccorrdctld for imperfect observations are given below :- 

Menu daily Mean daily 
nroaa (square numbers. 

ninu t e ~ ) .  

... ... ... North .,. . .  a .  @ . .  1.92 7'0I) 
... ... ... Son th ... ., . . .  .., 3'70 7'57 

-c. - 
Tohtl 4-63 lA*(X -- - 

Arean show n decrease of 9 per cent in tlla northern hemisphere and m increase of 24 per cent in the 
gouthern compared with the pracecling half-year. In tlm cass of numbers there is n gonernl chcreme amount- 
ing to S per cent. Tha activity is grenter ill the southern hemisphere in the case of bet11 arcns iind numbera. 
-The sontlien~ prominences are also on nn rLverage slightly brighter than the northern. 

The monthly, clutwterlg and half-yearly wcas and nnmhera, asd the rnexnl height mil msu1'1 extent of t l ~  
prominences are gjven in tub16 I. The unit of mert is 1 square minz~te of arc. 

TABLE I I . - A ~ ~ ~ ~ ~ ~ ~  FOR THE FIRST HALF OB 1921. 
--_CI_.---- -_- "_ ._--_-. --..- --1 ."I I- --- - --- - -- 

Dist~ib~ction en,rt and wmt qf the S,~cn's a d , ~ .  

Months. 

January 
Fobruwy 
M aroh 
April 
Nny 
June -- 

First q-narter 

Second quarter -- 
Firat half-year 

Areat3 show a werjtern excess in tho first three months and an eagt.tarn excess in the lat three, re~l~~lting in 

Number 
of days 

(eff eative:, 

p~ 
2i\ 
P 1 
29 
$0 
23 

79 

82 

161 

The average brightness of the western prominences was slightly greater than that of the e ~ t e r n  
prominenoefi. 

.a slight western preponderance for the half-yeill. In the case of numbers, the activity was grzater in the 
western hemisphere tllrougl~ont the peyiod. 
C --. 

Arena. 

-- 

1042 
139'8 
142% 
142'0 
138'9 
76'3 --- 

Numbera. 

321 
300 
465 
408 
460 
319 -- 

- 

I 

Moan 
extent. 

3HU.R - - -  
367.2 

714'0 

Daily Means. 

Axaes. Numbers, 

19'21 Jaunnry t o  June. I East. 

Man11 
height, 

-. 

Total number observed 1 I l j 4  1 1207 488'7 
Total arm in square minutes 370.6 373'5 4'3'81 

West. 

- 1 ---. 

1170 1 4'90 

1185 I 4'3fi 
- - - .  

2361 I 4.62 

Percentage east. 

4-74 
Ei-137 
k 6 1  
490 
463 
332 

14.9 

145 

147 

* "_.. __-. 
W 

t11'9 
!YLDT, 
~ J - ' J  

343 
38'0 
3O.H ----- 
8J.8 I $179 - - - -  

14'6 
15*0 
15'0 
1410 
16'3 
13'9 

1-----. 

I 

3-77 . 

3 H'l 
37'3 
4-68 
367 
8-14 

82'6 

32.4 

384 ---- 
8'81 



,JfetnZlic pl0o?ni~ze~l cea. 

ThiL1ty-five lnetallic prorni11enct.s were recordecl during the h a l f - ~ w r  of which as inally as twenty-four 
were in southern latitudes. Details of these prominences are given ?n tbhe tal~le helow :- 

TABLE ~~.-LIST 

D ~ t e .  

- 
19'LI. 

Jailnary G 

15 
17 
23 
24 
24 
25 
29 

Eebr~znry 1 
5 

10 
21 
25 

27 
'28 

March 3 
1, 
6 

23 
20 
21 
24 
25 

April 4 

( 

10 
2 

Ma,y 4 
H 

18 
21 

METALLIC PROMINEYCES OBSERVED AT I~ODAIKANAL, JANUARY TO JUNB 1921. QF 

Hour 
I.S.T. 

1-1. &I. 
9 1 5  

1 4 5 2  
9 55 
9 26 
9 1 2 '  
9 2 
8 26 
$1 I 5 
8 41 
4 

G F O  
1) 5 
9 5 
8 45 

!I 4 
! ) I ( :  
$1 10 
C1 ?5 
$1 ~22 
0 15 
9 38 
8 55 
9 -4 
9 2 0  
9 22  

10 h' 

8 52 
9 2 

10 I!) 
B 52 

9 25 
8 3 6  

June : ro  $1 25 
--- .----- - - 1  . 

Base. 
Latitude. 

Lines. 

50 
20 

W 

E 
XT 
W 
E 

3V 

4924.1, 501(;, b1, b:, b,, b,, 5ill6.8, Dl, D,. 
Dl, D,, 6677, 701iS. 

--- - -------_ 

TIle rrletallic l ~ ~ o n l i ~ z e ~ ~ c c ~  were tlistributetl in latitude as follo\\.s :- 

3 

3 

6 
2 

13 

3 

3 

2 

13 

21 I 

South. 

0 

15 

11.5 

23 

27.5 . 

18.5 
15 

18.5 

8 

14 
I -5 

11 

1 Korth. 

80 

-1.0 
50 
50 
10 
51) 

~ ~ ~ $ ~ ~ ,  
o a 

1 5 and 20 
2'5 nncl YO 

C _ L _ _ ~ - - - - -  

0 

7 

-- 

5016, 5018*1i, bl, 11,,)~, b4, 5234'8, 5276.8, 5316.8, 
Dl, D,, 6677, 700:). 

b1, bo, bs, b4, Dll Dp 
bl, b,, h3, Dl, D,. 
4924.1, bl, h:, bY, b4, 5:IICiqX, Dl, DB. 
lox, b2, L3. 
bl, b2, bs, Dl, D,. 

20.5 

7 

Pifieell \yere on tlie east limb and 30 on the west. 

I- A 

0 

11'5 

20 

10 
75 
10 
55 

71) 
-40 
GO 
(i5 

30 
30 
85 

135 
40 
55 
30 
20 

145 
40 
50 

205 

(50 
20 

GO 
'30 

2 
$5 

( iO 

45.1, 
25.5 
30 
7 

11 
235 
24.5 
22 
10'5 
22 
285 

I I) 

11.5 

12 

2 6  

- 1 10 
0 1 I lo 200 1 21' r~ 3.I I i l e i ~ u  lriitndc, 

--- 

131, b2, b3, b ~ ,  Dl, DB. 
4924.1, (X77. 
bl, ba. ha, 114, 5316 8, Dl, D2. 
4!)%4.1, 5018'G, Is,, b2, b3, bd, 5311j.8, Dl, D,, 6677, 

70G5. 
5018.6, bl, b3, b,, b4, 5316.8, Dl ,  Dq. 
bl, l)?, bs, b4, Dl, L)g, 
b;, b2, b3, b4, 5316.8, Dl, Dg. 
4982 -1., 492-4 I ,  bOl(i, 5018.6, b ~ ,  bo, I)3 be 6197.7 

5'227'4, 5234.8, 3263.7, 5270.5, 527b.2,' 5283.2' 
5YlU-8, 53GY.n, 5371+6, 5397.3, 5400.0, 5424.3: 
5429.9, 5434'H, 5447.1, 6.1.55'7, 5535.1, Dl, D,, 
6677, 7065. 

4E12&1, b,, b?, bS, 114, 5316.8, Dl, Do. 
4984'1, 5018.6, bl, b2, h,, b*, 53 l(i.8, Dl, D,. 
bl, Ls, b3, 134, DL, D?. 
bl, bs, b3, b4, Dl, 9 2 .  

bl, Is,, 113, b.i, Dl, L),. 
bl, bz, b3, b,, D1, D,. 
bl, b,, b3, b4, Dl, I),. 
5016, bi, bc, b3, bd, 5316.8, Dl, D,, 7OiSli. 
4924'1, bl ,  L:, b3, b4, 5316.8, Dl, U,, ti(i77. 
5316.8. 
4924.1, 50l(i, 5018.6, b,, b,, bs, b4, fiHl(i.8, Dl, 

D,, 6677, 7065. 
Is,, 10" Is2, helght bBY, b*, only). L) 1, .I-)?, 6G77, 70G5 (metallic for 

b l , b , , b 3 , b ~ , 5 3 1 ~ ~ ' 8 , D 1 , D q .  
4tl24.1, 5018.(i, b,, b,, b3, b4, 5316.8, 5363.0, Dl, 

D?, ai77, 7065, 
bl,  b2, 133, bg, D:. 
4924.1, 5016, 501X'(i, b,, b,, b,, b,, 53113.8,53(;3.0, 

Dl, D,, G(j77, 70(i5. 
b,, bc, 113, bs, 'I),, Ds. 
4924.1, 5016, 5U1X 6, ,, b.. ha b*, 5516.8, $328.0, 

53(;3.0, D 1, I ) ? ,  6677, 7065. 
Inl, b,, b3, 114, 5316.8, Dl, Do, 7065. 
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E 
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4 
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16 

Disglacs~nents qf the hpdroyon litzes. 

Partionlar8 of the cliaplscemen$ o bgerved in t h e  chromosphere and prolniileilces are gi veil ill t llc l o 1  lo win LJ 

- - - . 

At top. 

At bnrre, 

At tc>p. 

At ba~o ,  

To red a t  b ~ ~ e ;  t o  vjldut RL t t~p.  
At tap, 
D a. 

At bme. 

rn At top. 

At top. 
, At bme. 

At b n ~ a .  C wnu nlua dinplacc~d zrh ttt 
red ipd 1A to '~'ic~lut, fit top i l f  

n~r8m;,nmae. 

At bane. 
Do. 
Do, 

At bw0. 
At top. 

At top, 

1 

table :- 

( At base. 
---- . - . _ ,  , 1 

TABLE 111. 
_ - -  _ _- 

1 
__ 

Limb. 

, W 

W 
W 
W 
E 
E 
W 
E 
E 
E , 
W 

- E  
E 
W 
W 
E 
E 
E 
E 
W 
E 
W 
W 
W 
W 
W 
W 
W 
E 
W 
E 
W 
E 

?ate. I 

1921. 

Jenualy 1 
1 
1 
1 
1 
g 
4 
4 
5 
5 
5 
h 
7 
8 
9 . 
9 
9 

15 
15 
15 
15 
16 
17 
17 
17 
22 
22 
'23 
23 
24 
25 
25 
26 
27 
29 

29 
29 
29 
3 
30 
E10 
31 
31 

Fehruuy 1 
2 
P 
3 
3 
3 
3 
3 
4 
4 
4 
5 
5 
6 

__ _- _ __-= 

Lntitnde. 

Nor th~~outh .  

Balv 
1,S.T. 

H.Y. 

9 32 
9 37 
9 38 
9 40 

10 56 
9 32 
8 38 
8 4 3  
9 42 - 
9 38 
9 7  

10 2 
9 13 
9 35 

10 24 
9 53 
9 48 
15 8 
15 3 
14 68 
14 56 
9 5 
9 4.5 
9 40 
9 13 

10 35 
10 35 
9 2'2 
9 10 
8 54 
8 27 
8 20 

1 0 2 0  
8 44 
9 15 

9 0 
8 66 
8 52 
9 51 
9 51 
9 3 6  
8 30 
8 34 

8 45 
8 48 
9 0  

1 9 25 
9 20 
8 59 
9 41 
9 43 
8 50 
8 40 
8 40 
9 4  
10 10 
10 27 

O 

25 
61'6 

85 

4 
, 2 9  

39 
47 
77 
47 
29 
21 . 
30 
59'5 

14 
10 
15'5 

9 
19 
17 
4 

42 

69 
70 

36 
68 

14 
11 

83 

_--- --- 

Displacemeirt. 
-, -. - - .  

Red. 1 Violet. / BoOl wily*. ' 

0 

3 
W 
33 
32 

6 
16 

W 
8 
9 

' 

71 

17 

39 

206 

45'6 
56'5 
74 

G 
8 
39 

30 
5.2 
36 
64.6 

' 8 
24 

15 

A .  

Slight 
D o. 

1 
Slight 

2 

Slight 

Slight 
Do. 
1 

1 
Blight 

1 
1 

2 
2 

1 
0'6 
2 
1 
1-5 
1 
0-6 
1% 

Slight 

2 
1 
(i 

E 
E 
W 
E 
E 
W 
E 
E 

w 
E 

8 W  
E 
E i  
E 
W 
W 
W 

5 W  
w 
E 
w 
E 

A 

1 

Slight 

1 

Slight 
4 
2 

Slight 

0-5 

4 

0-5 

3 

SligkL 
1 

1 

Slight 

0n6 
2 
1 

slight 

0.5 
alight 

I 

Slight 
Do. 

1 

0.5 

Slight 
I 

2 

a 

Slight 

Blight 
1.5 

-- - ---.- 

A 

' 







Hour 1 I.S.T. 
I 

1<)21. 
April 22 

26 

J I .  JI. 
H 44 
9 10 
8 30 
9 1 
9 4 
8 SF, 
8 57 
C,) 10 
1 7 
8 56 
8 48 
9 17 
8 311 
8 28 
8 54 
8 42 
8 $6 

slight 
1 
0.5 
2 

Slight 
0 
0-5 

1 

0-5 

1 
(1-5 

Slight) 
no. 

0.6 

1 
1 

Id 
1 
0.5 

1.6 

1 .5 

I 
0.5 
0 
I 
1 
15 
1 
0.5 

1 
1 
0.5 

1 

1 
0.5 
2 
1 

I Displaoenlent, 

Violet. ) ~ 0 t h  ways. 
Limb. 

-- -.-- 

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

+--- 

L:~titude. 
. 

~ ~ o r t ~ ~ . l s o ~ ~ t h .  

1 
Slight 

Reiunrlrs. 

0 

67.5 

35.5 

61.5 
77 
40 
3 1 

5 
78 
63.5 

16 
10 

:3(;.5 

20.5 

----_I_ _L_-_,_._ - __ ___ _ _ "" _- .__. - - L I - _ _ _ _ _  _ _  
I I I I 

0 

10 

47 
84.5 

25 
52 

2:) 
2 

I 2  

54.5 
46 

Sligllt 
Do. 

0.5 
0.5 

0-5 

Slight 

Slighk 

2 
1 

A I At  Lase. 
To recl : ~ t  base ; to violet a t  top. 
,4t base. 

,, 

At base. / Do. 

At top. 
At base. 

At b;~ se. 1 Do. 

S t  top. 
At  base, 
T o  red at top ; to riolet at base. 
At base. 

At top. 

At base. 
Do. 

At base. 
Do. 

To recl at base ; to violet at top. 
Do. 

T o  at base; to violet over illicldle 
of prominence. 

T o  red at top ; t o  violet a t  base. 
At To base. red at base ; to violet a t  top. 

At base. 
At top. 
At base. 
11% top. 

At base. 
'1'0 red at base ; to violet at top. 
To red at top ; to violet at base. 

At top. 
Do. 

At  base. 
Do. 

'1'0 red at base ; to violet a t  top, 
A t  base. 



Data 

distributed follows :- 
Latitude 
lo-30° 

1921. 

June 1 

3 

! 
3 
3 
5 
6 
6 
7 

14 
16 
17 
17 
21 
23 
23 
26 
27 
29 
30 

North 
7 t i  

Latitude. 

I.S.T. Limb. 

e 10-go0 43 12 - -- 
T o h l  . 163 

7 

1134 - ... East lim11 ,.. ... ... ... . * a  ... ... l(;k! 

The total number of displacements wail 300, of which three were oil thcj equator, l ~ l l t l  tj]10 P(JJ w ( ? ~ ~  

... West limb I .. ... ... ... . . . . . .  ..* 182 
- -- 

Total 9 . .  fjD0 - . ,  

-- 

Displacament. 

Red 1 Violet. 1 Both ways. 

One hnllclred and seventy-four clisplncelneute were towards the red, 123 ~ o w ~ L ~ ( ~ H  the violet iultl 3 110th 

-- - 

Remarks. 

B. M. 

9 13 
1 9 4  

8 36 
9 
8 5 2  
8 6 0 .  
8 4 5  
8 38 
8 27 
9 28 
9 8 7  

14 18 
10 A2 
9 24 

sim~ltaneau~ly. The greatest disl~laceinent observed ww 8A to red ovy. the uppt?il prr~tion of 1111 

_ - I _ - - -  - - -  _ _ -  _ _  

A t  Lnso. 

At base. 
At  top. 
At I,~we. 
At  top. 
Ah bnso. 

Do. 

At Cop. 

To red at  base ; to violet at lop. 
-- - -  -- .. I--- -- -_  - _  - - - - - -  

A 

0.5 
Slight 
D o. 

0.6 

0.6 
0 5 

3 

O 

d 

20.5 

68 
5 1 6  

7 

61 
68 
4-4 
83 
10 

eruptive promil~ence on April (i. 

I 

A A 

1 

I 
1 
1 

W 1  
0.6 

0.5 

0 

83.5 

46 
20 

16 

33 

One hundred and fifty-ono b&ht tove~m~lfl of tho Hn line, XI; krk  roveraitltl of tlw U ,  line imll 121)t 
displacements of the Ha line were recorded ddring tlie half-year. All these were i11 cxcel;s of tht! ~ ) l * ~ v i o n ~  
blf-year, owing partly to more favourable observing contlitiolls and partly t o  the iipl>etlrtlllc:e of very t~ekive 
epots on the Sun's dim The larbe equ~torir~l g l b o ~ ~ ~  of spots which crossed tl~tr central meridiun oil May 
14-15 waa~ the sent of very violent rlistnrbnnces tlirouyl~otzt the period i t  wm visil~le. O n  one occhqio~~ 
(&fay 19) in addition to t he  hy&ogen lines, the lines of sodium, magnesium and the enl~ncetl lines of illon wrllo 
observed to be brightly reversed over the umbra of tho spot. Al t l~ongh  revermla of the soclinm und n~agne~i~~rrl  
l ina  have baen noticed on yreviousr occnsions, this is tlie first time that iron liuee llclve. Been observetl lieru t o  
be 00 rever~ed. d photograph of the spot spectr~un in the H ant1 K region taken on May 14 at sh 1511' I.S.T., 
sllow~i~ bright reversals of the stronger Brc lines of iron, the dumininm lines and the silicon line a t  3901i'tX, in  
an eruption between the principal spots of the group. The reversale and displacement3 were distributed i l ~ ,  

eoilows :- 

Slight 
i 

05 

2 

Slight 
Do. 
Do. 

2 

1 
3 I 

E 
W 
B 
E 
W 
SW 
W 
W 
W 

W 
E 
E ' 

E 
W 
E 
E 
E 
E 
W 
W 
E 

9 14 
9 5 
9 1 6 , 1 1  
8 40 
9 3 
9 24 
9 2 8  
9 16 

Equator 
52 

76 
1216 

18 
13 

28 



Yorth South Equator East West 

Brig11 t rev~rsals of Hr(, ... ... ... 72 6 7 12 69 83 
... ... Dark reversals of D:; ... 34 44 8 33 .5 3 
... ... Displwcexneiits of ITcc . . .  51. 54 15 49 71 

Ninety-six clisplitcernents were towallt'ls the yeti, 25 towards the violet aild 3 both ways siln~~ltalleou~ly. 

P~-o~~&ine)lccs prqjected O I L  t ? ~  disc CIS ab,w/yjt.ioj~ /~z~cjfiJCi~zgs. 
Yllotographs of the f311ii's disc in  Ha 1;glit were obtniilecl on 157 clays, co~~ntecl as 150 effective clays. %he 

mvan tlaily areas in millionths of the Sun's visible hrmis~~here, correcte~l for foreshortening, ant[ thr  mean daily 
numbers are gi~reil below :- 

Areas Number~ 

... . a .  ... ... North ... ... ... 1466 12'2 
1 1 1 '  ... ... ... ... ... fioutll ... -.. JJi32 

-- 
25'1 -- 

Total ... 4798 34'3 -- 
U0111; asell with thr j1rrvio1-t~ half-year 1)nth arras and numbers show a large decrease in the ncrthern 

Ilnnisl~ll~-~n. ;~lal a large i i i r r~ i t~ r  iu the sont11e;n. 111 t6, case of areas the decrease in the uortll mnouilti t o  14 
1)cr c:ent, iu~tl t h ~  incrrns(- ill the. sonth to 2: per cpnt. There relnlts R large prepond~rauce of activity i11 thr 
south, as is also sliowil 1)y t l ~ i  p~oxniat-nces at  t'ht: limb. 

Tllp clis.tyi],ntion o f  the rllean tlaily areas in latitucle is ~ l lo -~vn  in the acc~mpanying cliairaln :- 

""I Mean Ayeas of Ha d s o 7 ~ t i o n .  Marki-hgs 



The distribution ig 11racticallg tho same as t'hat of the yromiilellce aresp. Caulpared witah tlie l~revions 11alf- 
yeat the xoiles of mt~ximum activity haw moved towartls the highclr k~titntiee mcl as in the case of prominelice 
llreta, the curve i~ nlt~slcccl by a peak nt about 40" in tlie nortlierii liemispherr and hetwe~n 50° tliltl 155' ill t,liti 
~outl~ern hemisl~l~err. 111 ng~e~mrn t  a180 with the ~~rorninenc~s at the limb :\laens show a w~steru excfiss during 
the tirat qnttrbr i~nll all casten1 excr-ss during the secoild c~uailter. Numbers also pbow this tlistril~utioi~. For 
the wlinle 1 wrioil t hrilrr was n slight futt(~nl ljrel~oncl t ihauc(2, the  persenhge eastl ljeing 50'5 1. for areits ancl fi( )"i(;. 
far u~znlbc~s. 

J. EVERSHED, 
Di,j locEo~l, liotktik (r.9~47 rr,rrd M{td~~rts 0 bsr I lvn)fo?lit~s, 
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