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PROBABLE CAUSES PRODUCING THE VARIATION
OF THE SOLAR CONSTANT AND THE VARTATION OF THE BRIGHTNESS OF THE
COROINA

Demetrivs P, Elias
Nationel Observalory of Athens

In a recent paper (1) it is shown that there exists a relation
between the number of pgranules covering the whole surface of the
sun and the Wolf relative sunspote-number; in other words that e
number of granules is varying in parallel with solar activity.

A mention of the probable variability of solar granulation
1s made for the first time by Dr. J, Bartlett, Jr. (2) and a group
of observers of the AAVSO Solar Division, headed by Dr, J. Bartlett
Jr,, is dealing with the problem by carrying out visual observations.

The first results are fairly encouraging.i) However time will

decide on the definite conclusions to be drawn from the visual
method,

Probubly, in addition to the number of granules, several
other phenomena of solar granulation, such as the temperature of
the granules, their lifetimes end their redisl velocities are sbo
varying (3)

We have alreedy indications that there is a relation between
the solar activity and the solar constant (4, 5).

According to all probabillities the cause producing the vada-

tion of the solar constant is the variation of the number of
granules,

(continued on page 8)

) Editorts Note: We would eppreciate to learn more about these
encouraging results, particularly in form of specific data.A study
reviewed in the Solar Division BULLETIN-June~July 1954 lssue,
failed to substantiate any such claims. A review of recent progress
in granulation research will soon be published on these pages. h1b
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SULIPOT ACTIVITY from June through September 1955

Tie following table is bascd on tle Preéliminary kKeasures of sunspot
areas, as well as on the final sunspot data published by the US Naval
Observatory. It lists. the different- types -of sunspot groups observed
each day and counted each day =s separats groups without reference to
the preceding date. (for the sunspot-types ses Solar Division BULLETIN
Iarel:=ipril 1955 issue)

Group tyres: 4 B C D E ¥ G H J UtW-gr. g A R,

TIPS SR TS S ST NG fn 5 R A NS D S g S R SR e S S et A e e e S - A W e S e W Gm

IR e veie BN Tined +i5:10 4. 0% u03 V3556 13 1,9 568 . 25.4
TMlYeeveesss 2414 8 4 0 0 0 8 8 20 2«d 272 23.2
AUBUBL e s e B 1B L3 T T 0 B € 6 16 2.7 632 36.6
September vt 2F—B8~=0" 0 O~I216 15 3.9 508 10.7

Notes: 1tW-gr number of speecific, identic groups

g = mean daily number of groups
A = mean daily /final/ sunspot area expressed in
millionths of the visible hemisphere
R t= American Relative Sunspot Number
_K.

ten groups were originally classified as F-type
because of longitudional extent (215°); they were
however separated here into 3 D-type and 7 E-type

The following data are based solely on the US Naval Observatory's
"Preliminary lieasures" (all daily counta)

June July Aug. Sep.
sunspot groups in NORIHERN hemisphkere 21 42 43 41

sunspot groups in SOUTHIRN hemisplere 15 21 22 35
highest latitude o6° 36° 449 43°
lowest latitude ¥5° 16% 13% 15°

JUNE had the first large and very a2ctive sunspot group of this new
cycle (19th), On Juns 20 the large Southern hem. group reached
a maximum area of 1391x10~¢g; located at 24°S; CKP 17.1. This
group was associated with high flars activity (see SD Bull,l06-7)
JULY, in consrast, had mostly small, very short lived groups.

AUGUST h=2d one prominent group in either hemisphere and almost at the
same longitude. The larger one was at 24°S; ClP 10.7, just about
where the large June group was. North was a C-type group (with
a large P-spot at 15N, CLIP 10.2; =2nd half the size of the large
Southern E-type group. The Northern group was in an active region
which showed a2 prominent group already in lLay.

SEPTEI'BER had a large H-type group at 26N CIiP 7.1, which appeared

about 10° further North than the one of auvgust, however,
almost exactly where the lMay group occured (see 8D Bulletin
No., 10€6~107; June-July p. 7) This region is still active.
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XOTES forthe SUNSPOT 0BSHERVER.

Starting witk this issue. the Solar Division BULILTIY¥ will carry
a sreciz2l yaze containing in surmary forsm all individual sunspot-
nurver observations rerorted by our mewrbers. In as ruck as this page
and its cdata will be primarily of interest to active observers and
trose interested in sunsypot statistics, this page will be mailed
only to these parties. Otlers may receive it upon reguest.,
- - - = - - - Zditor

Tr.e former "American Sunspot iumber Reductions" will once again
be publisted in this BULIZTIN, tlhougl in a somewhat Gifferent form.
ire. 7illiam 4. Reid. 1le¢7 South .ivenue, Eawthorne, Yew Jersey, prepared
this new form as shown on the reversed side and pages 5 andé 6.

The new "summary" lists under each observation first the total
nurber of groups recorded by a particular observer, and tlen /after
th2 commas also the total number of spots (i.e.all urbrae). Thus
€,727 means six groups and 27 individual spots. Ilultiplying the total
number of grours by ten and adding the total number of spots we may
obtuin the "individnal's" sunsyot-number or Ri. for thre €,27 figures
tre2 particular Rj = 87 in accordance with the socalled Yolf formula
(see S.D.BULLGTIN June-July 1955 p.3)

e telieve that this new form of listing bothk the number of all
graups and 21l spots, will enable individual observers to check their
ovn cbsearvations more clesely than the former listing of Hj-s did.

Some observers' "observatory coefficient" ki hras not yet been
listed. These factors will be comrutzu in tke near future and provi-
sional values will be then published. Trese ficures will be "rrovisio-
nal" at least for anotker year so that they #ill reflect conditions
of Frigker sunsrot activity.equally well.

ON REPORTING SELING CONDITIO/G in the "3CLAR DIVISION-SUKSPOT REPORTY

In our regular rmontkrly SUL3S0T XirPCRT form column "ed" lists
"visibility" on a scale: ¥ /ror excellent/; G /= good/; F /=fair/
and P /=poor/ anc furtrermore the extent of
-"eloudiness" on.a scale C - 10 /C for no clouds; 10 for 100% coverage/
This listines procedurs will bs continued.

Since it is necesaary. for sound statistisal rewsons to make
a serarations of observations made under relatively fair or Better;
seeing conditions and those mwade under inferior seeing, the establi~
shed dividing-line is at #4. Thus all observations from F4 and better
(2,722,446, are usually considered by our Computeras "acceptable",
thile those of F5, #¢..and all 2 observations are usually "rejected".
Unfortunately. the "cloud extent" is not necessarily a gooda line of
separation, nor would "transparency" be a better line of departure.
Tie 3olar Division Committee decided to let the individual observer
be the judge. Henceforth kindly list seeing conditions in tkre usual
ranner, howvever indicate all observations made under abVi.AoE conditioms
by cressing over ttre "visibility letter" or ¥ or ¢ or ¥ (all » are P).
ADVE(TL cenditions could be poor transparency, moving clouds, very
strong 7ind (interfering), brief or interrupted observations,etc.
T'e other obaservations will be considered'made under COHDU8I¥% "

—conditions.
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. WTRICAY RELATIVE SUNSPOT-NULBERS Ry, for SEPTEKEER and OCTOBER 1955
Day Sep. Oct. Day Ser. Oct. Day Sep. Oct, Day Sep. Oct,

l.. 85 - 32 9.. 67 69 17.. 35 - 0 25.. 15 - 95
2.. 86 - b4 10.. 53 61 18.. 29 0 26.. 12 -102

3.. 96 - 69 1l.. 38 - 64 19.. 28 - 15 27.. 20 - 92
4.. 92 - 68 12.. 36 - 43 20.. 9 - 26 28.. 12 - 97
5.. 83 - 61 13.. 30 - 36 2l.. 3 - 30 29.. 15 -120
6.. 75 - 53 14,., 27 - 10 22.. 1 - 47 30.. 31 -109
7.. €9 - 82 15.. 38 - € 23.. 4 - 57 3leveeesslO?
8.. 78 - 64 16.. 30 - © 24.. 23 - 81

September ifean Ry!' = 40.7 October ifean R.' = 56.5

L R R I T N I

ZURICH PROVISIONAL SUNSPOTwWNUI_BERS Rz for SEPTEEBER and OCTOBER 1955
Dependent on observations at Z#rich Observatory and
its stations in Locarno and Arosa.

Day Sep. Oct, Day Sep. Oct. Day Sep. Oct, Day Sep. Oct.
100 89 - 37 9.- 64 - 79 17-.38 - o 25.. 30 - 95

2.. 88 ~ 54 10.. 52 - 56 18..41 - 0 26.. 11 =107
3.. 80 - 58 11.. 40 - 55 19..29 - 11 27.. 21 - 98
4.. 85 - 64 12.. 40 - 61 20..23 - 21 28.. 12 -108
S.. 78 - 62 15.. 40 - 41 2l.. 7 - 31 29.. 9 -119
€.. 70 - 60 14.. 33 - 22 22,. 0 - 42 30.. 32 -124
7-. 74"71 1500 46" 7 83.- 7"57 51.0.-000123
8.. 68 - 71 16.. 256 - © 24..25 - 86

September l'ean Rz = 41.9 October liean Rz = 58.7

* Prediction concerning sunsypot-maximum.
¥ Dr. 1y _Waldmeier's latest communication carries the following news:
* .

* - "The coming sunsvot~maximum will be one of outstanding intensity.
*% “kre higlest smoothed monthly relative~number will be about 150,
*¥%¥  or even larger. Therefore the coming sunspot-maximum is likely to
*x surpass all the sunspot-maxima hitherto observed. The maximum

* sunspot-activity will be reanched in the middle of 1957."

%
¥ e Yuldmeier predicted for the last cycle (18th) Riax. = 139 for
:9( l’:‘"fr/'('O The' ’.a...gﬁual RL:aX‘ was 151.8 at 194? 050

LR I A EEEEEEE T

KX E7 BOOKS avout THT S U N

TEE SUN_AND ITS INXLUENCE by Ll. .. ELLISON

Its subtitle is: in Introduction to the Study of Solar-Terrestrial
Helations". Dr, Elli8on of the Royal Observatory, mdinburgh, is one
of the foremost zuthorities on solar~terrestrial relations and in
particular on solar flares and their effects. This is a most lucid
Yook on solar vhenomena with many fine drawings and rhotographs. As
a student of solar astronomy I cannot recommend it too highly. Our
forthcoming BULLETIN will carry a detailed review.

hlb



Solar Division BULLETIN - 8 = October-November 1955
(continued from page one "Probable causes...")

If we_ take into consideration that the temperature of gra-
nules is 160% - 300° ¢ higher than the rest of the solar surface
(G, 7)., it follows that during the period of maximum solar activity
when the number of granules is greater, there will be a greater
emission of thermal radiation, while during the period of minimum
the reverse will occur., Evidently the value of he solar constah t
will be affected by this change,

Moreover the brightness of the corona will be affected by
the same cause, in view of the fact that the amount of energy emitted
from the granules during the maximum will be greater than that emitted
during the minimum.

According to Schwartzschild (8) the high kinetic temperature
of the corona is probably produced by a stream of acoustic waves enit-
ted from the photospheric granulstion and conveying mechanical energy
through the photosphere which is transformed into thermal energy in
the highest layers of the chromosphere and in the corona.

It is to be noted that in the respective formula given by
Schwartzschild in his naper, the total number of granules N is taken
a8 constant. In such case the cmount of energy emitted by the gramles
must be constant, Ilowever in our opinion (1) the number of granules

N is varying with solar cctivity and consequently the amount of energy
emitted by the pranules must slso very,

In addition lately Abbott (9, 10) has shown that the abso-
lute brightness of the corona is varying with $solsr sctivity. A simi-
lar variation of the tempersture of the corone is given By Waldmeier
(11).
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