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SOLAR GRANULATION :

From a high—quaiity' photograph taken by Dr. Martin Schmz-schild's
Stratoscope camera from a height of more than 80,000 feet (ebout 24.4km)
on 25 September 1957. Granmiles of about 1/4 sec. of arc may be seen.

Schwarzschild's Stratoscope photographs give us the first true
view of the sun since they are taken from outside most of the earth!s
atmosphere /troposphere/. The photographs reveal et once more detail
than all others -taken from terrestrlal observatories. At the same
time astronomers now realize that the problem of solar turbulence 18
more complex than thought.

(contimed on page 2)
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SOLAR GRANULATION (continued from p. 1)

Fortunately, however, it 1s now guite clear that the perplexing
and contradictory results obtained by various workers in their studies
of solar granulation arise primarily from the inadequacy of atmospheric
seeing conditions. :

Studies of the mean diameter of granmules; their frequency distri-
bution (sizes); the assymetry of granular versus intragranuler space
(photometric studies did not support what appeared on photographs) ; H
the brightness ratio:; the true lifetimes; velocities in the line of
sight (former spectroscopic studies gave too low velocities); differen-
ces, if any, between granulation cells outside and near sunspots and in
faculae; relationship to the solar magnetic field; relation to the
sodar cycle (too many contradicting results until now) and many other
vexing problems of this critical solar surface called photosphere.

‘Schwarzschild's results will be eagerly awaited. He intends addi-
tional Stratoscope tests in 1959 with perhaps even larger optics. A new
epoch in astronomy has started.

One additional question was railsed, as Dr. Schwarzschild again
pointed out. On July 5th 1885 Janssen of France photographed the sun
_and secured a picture of solar granulation which is as good as any taken
from 80,000 feet high. Yes, as Janssen noted: Mobtenue sans interventlon
- de la main humaine®, but how?? (This photograph is reproduced in *The Sun®
Kuiper ed., page 341). .

‘ (For additional information on Schwarzschild's Project Stratoscope
read the January 1958 ®Sky and Telescope® ppll2-115.) ‘ o
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. Second report on :
SOLAR FLARES OBSERVED AT ATHENS-QREECE
during QCTOBER, NOVEMBER, DECEMBER 1957

. by . . .
A. Caimis, Dem.P. Flias, J.H. Focas, C.J. Macris

The following observations-have been effected through the Lyot-
Ohman Filter for Hx delivered by the firm Halle of Berlin, mounted on
a 100mm, 175 cm focal length eguatorial refractor. A wide field (100 X)
eyeplece is used allowing satisfactory contrﬁst; 8eeing. conditions were
in general good. Total observing hours = 1067 220.

During this time 57 flares were observed visually.
: ~ Number 6f'flarea observed

Month- 1- 1 i+ 2 2+
October - 23 I (4} 1l (1] 28
November 7 4 (4] 3 1 15
December 7 3 -0 2 2. 14
37 1 o é 3 57
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AAVS0-Solaer Division sunspot-number observers in 1957:

The following members participated ectively in our sunspot-pumber-
_ program so that the Americen Relative Sunspot Numbers - Bpt ~ may be .
computed for tha Fational Bureau of Standards. The actual reduction

is done by Dr.Sdrsh J. Hill, Whitin Observatory, Hellesley College.

Nemes with an asterix denote standerd observers; the mumbers give
the total of monthly reports recelved during 1957.

ADANMS* 12 - HICKS 3

ARBER (Philippines) 12 ITABASHI (Japan) 12
BEARDSLEY 2 - LOEBBICE* 11

BEETLE* 12 LOEHDE (Canada) 12
BONDY* 12 : LUFT* 12
BRENMAN*(Australis) 4 MAHER® 12 :

von BRONSART (Germany) 8 MANDEUSTIAK (Caneds) 7
BUCKSTAFF* 12 . MOORE# 12

CATMIS (Greece) 8 HICOLINI (Brasil) 12
CEASSAPIS (Greece) 6 PILCEER 1

CRAGG® 12 PILSWORTE® 12
CRUICESHANK 5 : RAINE 4

DE KINDER (Cenada) 11 ROSEBRUGH* 12

DEL VECCHIO 10 TROHAS® 12
BLIAS*(CGreece) 12 : THRUSSELL* {England) 12
ESTREMADOYRO V.# (Peru) 12 TRATHEN® 12
BSTREMADOYRO G. (Peru) 1 VENTER* (South Africa) 12
EVANS#* (Canada) 9 WALLBILLICR 10
FERNALD® 12 - WELLES 10

FISHER (Cansda) 9 : WOMRLSDORFF. 12

A X R X R I I 3 2

~ The following members participated in the ®Assymetry of sun-
spots? for Prof. W. Glelssberg and now under Dr. Metin Hotinli's
(Istanbul) ‘direction:

BEETLE 10 FERNALD 12

CRAGG 12 - PILSWORTH 12
ELIAS 12 . ROSEBRUGH -12
ESTREMADOYRO V. 10 ' THOMAS 12
. RSTREMADOYRO G. 1 TRATHEN 12
-S0UTH BADLEY 0BS. 12 WELLS 10

‘The cooperation of the above nemed observers 1s greatly eppreclated.
Our sincerest thanks to all. . : :
: : For the Solar Divison-AAVSQ

Barry L. Bondy
Chairman, Scler Division
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OUT OF OTRER PUBLICA TIONS

M. 59930&5, Astronomical Institute of the Czechoslovek Academy
cf Sclences, Ondfejov, writes about "Spnsnol Groncvs_in Helioerachic
Latitudes 3 40°* in THE BOULLETIN OF THE ASTRONOMICAL INSTITUTES OF
CZECROSLOVAKIA Vol. IX., No. 1 and,compiling e catalog of such high
letitude sunspot groups in the years 1874 - 1956, draws the following
interesting conclusiong: (free translation from the German text)

1) ®*The occurrence of sunspot groups ir heliographicilatitudes
2490 is-not an incidental event, but ratherabyproduct of over-
all solar ectivity. 2

2) Groups in heliographic lat. 2 407 appear not only at the
beginning of individuael ll-year cycles, but predominantly
at the time of high maxina of the 1ll-TFear cyclgg.

3) There are not only small end short 1lived ‘sunspot groups in
neliogrephic lat.®400 but, above all during the time of za-
zima of the ll-vear cycles, also groups with lifetimes of
several days and considerable area where also mumerous flares
are observed. :

4) A11 of this testifies to the fact that the secular 80-rear
- splar cvcleisnctanly evidenced by the nunber of actlive centers
on the sun, but also by the fact that during the meximun cf the
80-vear cycle soler activity extends over wuch larger arees,
since the regions of active centers expand in the directicn
of the sun's doles, s
§) During several sslar synodic rotatlons sunspat groups ixn he-
liocraphic 1at.220° show a tendency to occur 1n. the sane
areas; together with the eppearance of flares in these groups,.
this recurrence evidences the development of Wsolar-activity-
~inpulsesT*, T : :

) The mean daily solar synodic rotation in latitudes 40° - 50°
spounts to 11.9°. . -

%) M. 5. Gnevyschev, Pulkovo, calls centers of recurrént solar -
ectivity "impulses®; these irmulses ‘suggest a deepseated -
origin of solar activity. - o S T

M. Kopecky lists six such instances of "impulse-regions®™, three
of which are quite relieble, three others are possible: The one "im-~
pulse® region ranging from lat. 490°S to 45°S showed its first grou
on 3 Yay 1947 lasting 2 days; another group on 25 May /for 12 cays/; :
the third on 1 July /for S days/, and last on 4 August 1947, e one-day
£T0UD. : oo ' : c
: There ere 48 greups listed in Kopecky's catalog including on2 fn

1957 (lat. 45N; Jen.18-23). Checking the Mt. #ilson Chservetory list. -
gf sunspot: groups in 1957,.-° additional 21 groups appeared In lat.. . -
249° sinca! Ons of these was a 4-day group (2pl) in lat.51% (June '57); -
a 7-day group (dad) and a 2-day group in.July; a 12-dav (Iprl); 2- and ~
a2 13-day group in Feptember; 12-; 5-; 2- and 4-day groups in October;
the others vere bu* nne-day groups. One group hed & recurrence end may
have thus lived for 33 days (30 Sep.-1 Nov.; Nos.l8666-12743).
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From the OBSERVATORY OF RALPH N. BUCKSTAFF -
EQUATORIAL SUNSPOTS
A day by day progress of my sunspot group No. 2124. Note how
the Leader crossed the solar equator sometimes between March 30th 4
and Ilarch 31st, 1958. This group seemed to develop from an A-type
' group to an E-type during the first 24 hours of its appearance.
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Explanation of Seeing: O Clear Sky; 1 Very thin Cirrus; 2 Light Mllky Sky but de-
tail visible; 3 Thin Stratus only darker spots Visible.
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THE SUN ON £5th DECEMBER 1957 at 01:03 U.T.
A PROTOGRAPH by HANS ARBER,
Manila, Philippines.
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The SUN on 25 DECEMBER 1957
Lo . -
Schematic notations for HANS ARBER's solar photograph:

The letters give the Zdrich sunspot types for eech group. The
mumbers are MNt. Wilsor Observatory designation, however all should be
preceded by 12...(see also the drawirng giving specific polarity date
for the 24th-Deceaber as a comparison?- .

_ Some group types as given gbove are borderline cases; thus the
G-878 /i.e.1£878/ could still be celled E-type or_even en extreme Cj
in any cese this group was elready in its decay. In reverse, E-869
333%3 already be considered ag G-type. Note the letter's proximigy with

. The siun »f 25th December 1957 as shown in the fine photogreph
by HARS ARBER, Manila, Philippines, at 01:30 U.T. gives us a good illus-

tration of the magnitude of the current solar cycle.

Puring the seven days between the 20th and 26th December 1957
the sun showed greater sunspot ectivity than ever recorded. The Zfirich
Simgpot Mumbers, extending to 1749, exceeded 300 on five days with the
highest Rz on record 1.e. 355 on the 24th and 25th -

: Comparably, solar radio noise on 2800 Mc/s as recorded in
'OTTAWA, Canada, (which independently corroborates the practiceal value
. of snn:got runbers as a solar index) 2§eached a flux value of over 300
watts/me/cycles/sec. bandwidth x 10~%€ on possibly nine days between
the 20th-28th (the 25th is missing) with & maximum velue of 377 on the
23rd and 370 on the 24th December. )

. (continued on p. 10) - . .
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The igt,‘“‘ﬁ'glson Obgerveatorv recorded more then 20 synspot groups
deily fror the 20th through the 3lst December. There were 24 specific’
sunspot groups on the 25th end 26 on the Z6th. .-

The distridbution of sunspots varied from almost 30° Borth to - .
280 South; the near-eguetorial region ranged from 9° North to 3° South.
‘The largest-group (FP-type; Mt. Filson No. 12874) had en erea of about
1300 millionths of the sclar hemisphere — mothing exceptionslly lerge.

Thet about other aspects of soler activity on this day? The Netlonal.
Bureau of Standerds! monthly ®Solar-Geophysical Late® reported that at
least 31 flares plus 10- subflares were observed by various I.G.¥. flare
patrol centers. There were two of class 2 flares. Most active was the
region around the sunspot group #1894 in the western partv near 8 40,

The essociated sunspot group wes born only on the preceding daylt

Paralleling this near-¥estern limb region was one in the Northern
bemisphere —N170- around # 12855 which hed mixed megnetic polaritiesi
(pz). Finelly, the two lerge northern groups near the centrel meridien -
¥os. 12874 -end 12878 - showed repeated flare activity as did elso the
i1ittle group # 12879 in the southern hemisphere neer Cld. The other large
southern groups showed little, if any, flare activity.

Both, the neer-limb and the centrel regions with fleres hed asso-

ciated fshort-wave¥ fedeouts (SWF). There were six recorded SWF's on
‘this day.

There were also seversl ®golar radio moise storms¥®. On 2800 Mc/s
the Netional ReseaTrch Council in Ottewa recorded six Poutstanding events®;
Cornell recorded four on 200 Mc/s and Boulder three on 450 Mc/s.

romine, activity was minute. Meudon, Frence, reported only 3
minor 1imb prominences in the N¥-guadrant; two in the FE. A large fila-
ment: (prominence superimposed 1.e. projected on the solar disc) exten-
ded itself-at N40 end between W20 and almost W60 in longltude.

At its western limdb passsge the prominent regions 6!’ the central
zone , both N and 8§, were assoclated with the rere yellow cor

Jellow coropel line
-and with maxima in the green corone) line, thus further confirming the
high extent of solar activity. - : -

——r—

‘More WHITE FLARES observed.

The -FRAUNBOFER INSTITUT reported in its DAILY MAP OF THE SUN
two-more instences cf white flares. On March 23rd 1858 two of their
solar Stations - Freiburg and Capri — observed a 3+ flere in Tinte-
grated /white/ 1ight". This major flare occurred in the rising
T.type sunspot group roughly at 14° South and 770West starting at
0950 U.T. end lesting for more than two hours. Maximum occurred
some 20.-mirmites after the beginning.

The other "white flare" waes observed at Freiburg on Merch 30th
1958 at 34K and 63E. A 1+ flare was recorded at 0806 to 1001 eccoer-
‘ding to the Fraunhofer Instut's map in an E-type group.

‘ A ;;ié;intion‘ in H.L.Bor.xdy's“solar‘log ‘shows & "bright erea" in
~ the ‘central ‘component of this seme E-group. The observation was
_-mede under -adverse seeing /thick cirro-stratus/-at 1606 U.T.
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DAILY AMERICAN RELATIVE SUNSPOT NUMBERS - Rpi--
for JANUARY, FEBRUARY, MARCH, APRIL and MAY 19%58:

day Jan. Peb. Mar. Apr. May day Jan. Feb. Mar. Apr. May
3 213 154 120 281 199 /16 300 162 169 111 117
2 222 143 114 271 211 /17 240 145 171 145 120
3 195 182 159 227 265 /18 215 121 151 157 130
4 218 159 186 281 240 /19 198 103 188 159 159
5 185 176 214 278 212 ; 20 178 156 144 161 161
6 120 119 212 235 172 /21 203 159 160 17¢ 171
7 255 160 145 201 183 /22 289 171 166 175 158
8 212 131 182 208 153/ 23 -143 129 181 179 197
] 187 155 173 176 176 /84 123 156 208 184 208
10 249 117 171 174 180 ; 25 184 188 180 144 175
11 243 160 162 154 188/ 26 198 139 233 173 173
12 269 143 163 105 148 /27 142 108 243 155 145
13 235 128 166 117 152/ 28 129 85 237 187 153
14 279 130 200 92 107 /29 118 287 188 189
15 223 143 166 119 120 ; gg 155 . 278 228 179

144 268 190
Monthly mean: JANUARY 199.2 FEBRUARY.J41,7 MARCE 187.0
' EEREEREEEEEEE R,

‘ZUWRICH PROVISIONAL SUNSPOT NUMBERS for JANUARY, FEBRUARY, MARCH, ABRIL
and MAY 1958 - dependent on observations made at Z@rich Observatory
and 1ts stations in Locarno and Arosa (Switzerland).

day Jan. Feb. Mar. Apr. Mey dey Jan. Feb. MNer. Apr. May

214 138 109 290 250 /16 290 129 1s5 108 110
213 148 90 292 246/ 17 247 135 164 147 116
200 146 140 245 269 /187 230 137 162 168 123
217 144 185 845 268/ 19 212 139 155 191 140

148 203 244 267 190 145 154 192 132
182 158 215 ‘R1e
205 156 220 246
210 157 187 248
238 184 177 204
.10 262 157 181 197 181

11 253 165. 168 159 166
12 255 177 156 140 160

192 152 156 218 1e2
173 150 163 212 165
192 160 187 201 171
157 145 204 181 204
137 .1a7 180 206 192

143 160 194 182 170
182 141 226 190 157

COIN MEWNH
[
o]
1

== g
R0
o3on
NN NSO
N VY
8 BENRE B

13 262 163 145 127 114 /\38 160 118 292 198 160
¢ =270 174 158 96 103/ 29 130 302 207 192
15 . 284 154 165 99 108/ gg - 110 338 208 178

132 342 181

ththly Mean: January: 2082.8; February: 151.6; Merch: 189.4
Aprils 195.0; May; 175.2
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2urich (Switzerland)

'Definitive Sunspot - Numbers for-1957

-

Jan. Feb. Mar.  Apr. May June July  Aug. Sep. Oct. Nov. Dec.
1 160 108 155 140 124 158 185 144, 244 236 266 230
2 189 120 - 164 152 12 163 19, 48 225 234 2500 A7
3 21 102 137 135 118 180 204 162 190 242 282 230
4 22, 10 128, 1600 106 169 235 163 173 AT AL 23
5 26 10 124, 138 92 159 213 -158 171 219 0L 2%
6 252 123 147 108 138 194 226 163 160 227 182 A5
7 2, 138 147 138 L0 170 192 157 137, B4 177 190
8 207 151 144 160 150 145 152 1AL (172 244 158 197
9. 166 - 157 180 163 162 168" 162 121 25 2BT7T 192 152
10 153 142 186 150 195 158 135 89 240 264, 226 LS8
pi 150, 136 220 121 201 10 107 96 25 . B2 B2 18
12 155 132 224 14 204 160 93 116 253 26 281 157
13 13, 12 228 13 197 178 97 104 252 24, 20 18
L, 1 130 175 12 24 158 136 135 251 32, 20 167
15 86 L2 156 162 210 225 156. 157 247 26, 177 YU
16 o0, 153 146 181 196 239 184, 195 252 268 179 187
17 2 U0 150 202 179 252 203 197 258 251 181 205
18 43 ° 132 147 205 185 272 a8 196 273 22 185 225
19 170 123 U7 27 173 27 23 186 290 A7 194 249
20 170 17 122 208 182 272 08 170. 302 230 -207 28,
2 177 12 120 2, 205 265 250 138 334 . 287 VL W
2 193 - 130 137 A8 159 22 255 114 302 241 263 316
23 191 132 152 226 180 232 265 108 268 254 251 343
2, 209 13, 145 248 186 235 65 1o B8 2276 238 155 -
25 W, 139 160 251 150 208 227 132 234 240 21 355
26 8 - 131 170 223 132 212 206 16, 25 293 199 337
27 150 1. 155 215 132 20 1713 18L. 226 280 20 275 -
. 28 Y1 129 ‘152 221 13 190 158 204 242 317 25 260,
29 132 154 177 162 180 L2 236 22 334 A5 275
30 w7 172 155 179 204, - 159 - 252 224 - 317 184 2%
i1 108 - U5 79 150 261, 299 255
Maan ~ 165.0 130.2 157.4 "175.2. 164.6 200.7 187.2 158.0 B5.8 253.8 0.9 209.4

Yoarly Mean: 13190.2
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Editor's note: The following article contains some interesting ideas
on the diurnal sunrise pattern as recorded on 27 kc/s in our SEA progrer
and first deseribed by Bondy using as en illustration records secure
by Del Vecchio (see SQLAR BULLETIN-Sept.-Oct. 1957 /Ros.133/4/ pp 3-4).
The complex process of lonization in the D-layer is quite & problem for
ionospheric physicists and it is hoped that Barshaw!s ideas may in some
way help to a better understending of this ionization mechanism.

® ¥ ® ¥ W R 3
IONIZED. RAND EAY PR’ DISCOVERED FROM E-E.A. -THACTNGS -
By DAVID YARSHAW

. ¥
Tracings of Sudden Enhencements of Atmospherics (=S.E.A.) mede
by SOLAR DIVISION ~ AAVSO stations around the 40th latitude have revealed-
a strenge phenomenon. AS described in the SOLAR BULLETIN for Sept. Oct.
1957, most S.E.A- records show a typical "sunrise pattern”. About 36 mi-~
nutes before sunrise there is a *dip® in the 27 kec/s trace followed by
a "hump" pattern epproximately 20 minutes before sunrise. This then is
followed by the more pronounced ¥drop® which precedes and extends beyond
the stations sunrlse proper.

Sudden Enhacements of Atmospherics result from the increase of pul-
ses originating in lightpning storms which are reflected from the D-layer
of the ionosphere as a result of some sSolar fleres. Ionospheric leyers

. of various heights and electron densities are formed by ultra violet
rediation from the sun. The high Fg-layer exists both day and night. It
reflects more atmospheric pulses to a*receiving stetion than the low
D-leyer-because it is from 150 to 240 miles above the earth. Atmospheric
pulses from sources 1,000 miles away reguire only one hop, or reflection,
from the Fg-layer to reach us. . ‘

The D-leyer does not exist et night but begins to teke form gradnelly
as the sun's direct rays reach the region 30 to 54 miles above the earth
and begin to ionize it. Beceuse of 1its reletively low height, the D-layer
cennot reflect atmospheric pulses from sources 1,000 miles awasy with only
one hump. ' c .

In an effort to solve the "mystery of the pre-sunrise dip and hump®?,
a graphic enalysis was attempted to reveal this process. At the New York
letitude (40°N¥ one degree,or 4 mimtes 6f the earth's rotatlon,egual
about 50 miles. The followilng illustration is drawn to scale to show the
-proper relationship of the eerth's surface, the D-layer, the sun's rays
and the relative time scale before sunrise. -
There 1s a possibility that a "narrow ionized tand™ exists some
50 miles above the earth's surface where the sun's rays first penetrate
this reglon. Thls ®band® has_almost certainly the same electron density
~ as that region of the actuel D-layer located on the opposite side of the
suntTise terminator as seen from the earth's surface. The perallel rays
of the sun form a greater angle to this "band” than to the adjolning area.
“This detached band, because of its height sbove the edrth, recelves the
gltza vioted solar rediation before the earth's surface underneath this
and. N ) )
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Such 'a %"band of lonization® would interfere with refiections from
layer (as reveeled by the high night-time level on the tracings),
g would result in fewer atmospherlc pulses belng received in the

the F. (
station located below. The ¥dip® in the tracings seems to confirm this

and
About 20 minutes hefore the station's sunrise, when the earth . has

mechanism.
rotated to a position (as shown on p.16) where the reflections from the
a8 Thump® appears in the tracings i

The slow decline in the tracings
because the nor-

PFo-layer are once again possible,

cormsponding with this chenge in rotation.

begins immediately after the precursor ®hump® occurred,

mal, day-time D-layer gradually assumes to take its form and in this pro-

cess begins to interfere with the reflections from the Feg- layer.
It seems therefore quite possible that such an interferihg "band

of ionization® as postulated here encircles the earth in a plane at
right angles to the sun's rays at about $0 miles above the earth and
band® may be called a “separate-" or ®iso-
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