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One of the most ocutstanding amateur solar observers today
is unguestionably WALTER J. SEMERAU of Kenmore, N.Y. Mr. Semerau
built his owns solar telescopes including a monochromator - coro-
nograph; a spectroheliograph and -scope and time-sequence cine-
matographic equipment with an automatic follower. “mm_;u%
Americap® carried several artitles about Mr. Semerau's work (see
S.A. Sept. 1955; Sept. 1956; April 1858) . In a future Solar Bulletin
we hope to describe in detail Mr. Semerau's outstanding work. Here
are two fine examples of Mr. Semerau's photographs.

An active prominence (surge)

photographed by ¥W.J. SEMERAU
on 7 June 1958 1442 U.T.

JUNE T~358 l4yv4 ¥

N, IMA

A spectroheliogram by
ALTER J. 'S uj
23 August 1958 —

MAY 19 1959
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Summary*of sunspot observations by members of the Solar Division AAVS0.

The tables on the following pages have been kindly prepared by Miss
Rosemary Farren, student assistant of Dr. Sareh J. Hill, Wellesley
College, Mass.. We are very grateful to Miss Farren and to Dr. Hill
for these summaries which enable us to check our observations.

The classic Wolf formula for the socalled "Relative Sunspot Number™
TR" is:
R = k(10g + 8)

where g egquals the total number of spot groups;
s equals the total number of individual umbrae counted even
when surrounded by one penumbral field;
k 1s the observers correction coefficient, i1.e. a statistical
factor employed to bring en individual's count to the scale
used by Z#firich.

The socalled k-factor accounts more or less for the following effects:
4) variation in instrument properties; size, magnification, mode;
the individuel’'s seeing aculty and homogeneous efforts;
meteorological conditlons affecting seeing;

evolutionary changes in spots;

miscellaneous.

e

What can an observer do to get systematically reasonable values?

First a) use always the sam 1g§1;gggn; jﬁagnification diaphragm
and sun glass (if used ‘andlmo&e Of'observatisn.i.e. direct
visual or projection; - e )

b) only experience and the frguuency of .carefyl observetions
help here; careful, preferably projection drawings should
be used to follow the sunspot evolution and thus to @nable. one
to make the proper group divisions(counts);

" ¢) observe, when ever possible, under the best seeipg condi-
i tions, usually early mornigs or.late in._the afternoon;
use observations made under adverse seeing conditions only
as a gulde for next days observations;-

d) you can do nothing abbuf this one; however it 1s such chan-
ges that also account for variations in spot counts;

e) minimize all adverse conditions such as unclean optical
surfaces (particularly important with reflectors); frail
mountings; looking over heated rooftops, ert, etc.

Many people want to know why there are differences between ZHrich
Sunspot Numbers and American ones (Ra:). The great advantage of the
Telative ease which permits one to evaluate overall solar activity
from this gsolar index is also responsible for the discrepancies in
R-mumbers. Zirich computes "Provisional™ sunspot numbers from obser-
vations secured at Zf@rich, Locarmo and Arosa, all in Switzerland.
Final, or socalled "definitive" Zfirich Numbers,are available only at
the end of each year. A comparison between the two series shows that
some differences cannot be avoided. However, since it is only monthly

#) SEE FOOTNOTE ON PAGE 10.
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(Sunspot Numbers)

mean values that are used in solar reasearch, and for the overall
study of the solar cycle, even these are smoothed, minor discrepan-
cles do not matter. (In the January 1953 S.D.Bulletin Bondy showed
that there were discrepancies in the yearly mean values between the
sunspot area measures made at Greenwlch and the US Navel Observatory
amounting to more than 10%1). The final Zfirich Numbers include all
Zirich observations made under good seeing conditions, while for the
other days values from other stations all over the world are welghed
to give the definitive number. The socalled American Relative Numbers
are based on observations made in all parts of the globe and compu-
ted as a weighed mean. The warious k-factors of particlpating sta-
tions are computed each year at Ziirich to keep thelr scale more or
less constant and they vary in value ¥10%. The k-factors of %“American™
observers are computed on a logarithmic scale, and they are kept, to-
gether with enother factor Aw) whitéth expresses more or less how an
observer's estimates fluctuate/ for several years constant.

How can an observer compute his own k-factor? Since the standard
sunspot number R (Zlirich scale) should theoretically follow the
equasion: R = kRj where Ry 1s the individual's "number®, it
follows that:

k=R : Ry

To give k a meaningful statistical value, it is necessary to employ
the sum total of great many numbers. It is :advisable to use at
least 200 observations and reject all observations made under adverse
seeing conditions. The following is only a poor example how this i1s
done by using parallel observations.

date: Ry - Rg provision. R, definitive
1957
Jan.5 238 217 226
13 139 123 134
18 144 126 . %43
27 186 134 5 =
28 153 125 141 k= RpptRy
Mar.2 166 igé igg
3 122 ' = 8
15 508 186 %gg Total RZp 311
13 196 228 Total = 3218
14 166 is‘é :{Z'g otal By
16 128 4 k = 0.97
17 177 155 150
18 160 148 ) iig
May 3 123 123 W k=0.99
v 5 105 92 92 ( ith RZdef- )
7 143 136 140  (The provisional
8 158 150 150 d £
8 128 1o9 1os values are adequate)
10 153 195 195
12 179 207 204

TOTALS: 3218 3118 3188
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Copies of PROJECTION DRAWINGS by ERNEST O. LORENZ
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uaim': gopies of drawings by ERNEST O.LORENZ -_—

19 JULY 1958 This 1s the same
group as drawn by
Ernest 0. Loreng

(July 11th - 17th)

Photograph by Dr. HUBERTA VON BRONSART,
S8tuttgart, Germeny.
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Sunspot Drawings by Ernest 0. Lorenz.

On th#s and the opposite page you may see some coples of sunspot
drawings made by Mr. ERNEST O. LORENZ, Lekewood, California. This
writer had the privilage to examine several notebooks of drawlngs
and sunspot records made by Mr. Lorenz in 1957 and 1958. These note-
books are among the most carefully prepared ones by amateur obser-
vers.

In addition to showing the relative positions on a solar coordina-
te grid and their proper ereas, Mr. Lorenz notes the group count
and spot count in each quadrant and totals in the K-8 and E-W he-
mispheres. A detalled report on his findings was presented to the
WAA convention in August 1958. Among other things, Mr. Lorenz wrote!

"My telescope is a general purpose 6-inch, £.8 reflector with
a clock drive, circles, rotating tube and slow motions on both
axes. I have an aperture stop made from a piece of sheet metal
that stops my scope down to one and five-eights inches. Even
stopped this far I use a mumber ten welders filter over the
eyeplece."®

Mr. Lorenz first secures the overall positions and shape of sun-
spots and then, with the use of direct vision examination, he draws

én the details on his projection drawing. Bis drawings are on 5"
ises.

Notes on a possible case of "rejuvenation growth® in a sunspot
group shown on the following page from Mr. Lorenz's drawings.
This rising group (July 1st) seems to be at first a G-type with
a larger p-component (GP-5) as recorded by Lorenz. On the next
two days (2nd and 3rd) it appears as a fairly uniform G-group
with the f-component (follower) having minute precursor spots;
on the fourth the.f~component is larger; on the fifth the spot
count grows to 21 and the overall length is over 12°; on the

7t§ the group crosses the Central Meridian at a mean latitude of
25° South; length about 17°.- Though 1t still appears more like

a G-group the intermediate spots, still very small,bring it into
the B-type class; maximum grodth seems to be reached on the 8th
and particularly 9th; on the 1lth there are signs of disintegra-
tion. This group seems to have returned on July 28,as & J-type
and died on August 4th. In June there was a medium size group in
this general region , though in somewhat lower latitude, which
died on the wvistble disc on June 15th.

An interesting "compact bipolar group" -July 11 to 23rd, 1968.
(see opposite page). This low latitude group N8° came over the
eastern 1limb on July 11, seemingly as a B-type (Lorenz's sketch);
on the 12th it appeared as an B-group with an area of about 250
millionths of the solar hemisphere according to the U.8.Hayal
Observatory'!s Preliminary Measures. On the 18th it was a DY-group
with an area of 5@9 x 10’69; on the 15th it reached an area of
almost 1300 x 10°0; on the 18th it reached maximum area of 1400
and then it receded and set with an area of about 1000 x 10" “o.
Dr. Hubertia von BRONSART's (Stuttgart, Germany) fine plotograph
of July 19th shows detall in the filamentary structure of the
penumbrae, several light bridges and assoclated pores.
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Continmuing some of the fine drawings of sunspots made by Mr.’
Ernest O. Lorengz, we can follow an interesting evolution of

three sunspot groups. Starting with July 20th we see three groups
in the SE quadrant Leading (i.e. westermmost) is is an H-group
in lat. 820°, then follows a B-type group (81603 and just rising
we see a fairly large group (possibly an E-type). The following

are !g;_!%gmgg_ag_ggggg's notes (Mt. Wilson Solar Observatory
Assistant):

%Toward the end of July we had another classical example of

the forward movement of a developing group. On July 2lst there
were three groups in the southeast, an H, C and E group. Ed.
note: Lorenz's B-group of the precedé{;g day already grew into

a C-type). The C group (Shown as a Cl-type by Lorenz because
its f-component was more prominent) is the one to which I refer.
By July 24th its very ragged nature 1s apparent. On the 25th
and 26th the forward march is made with great rapidity, in fact
virtuelly enveloping what has now become a J group (formerly H),
which originally was leading the procession. By the 28th the J-
group had become so immersed in the following group (now a vo-
racious E or even P-type) that without previous history of the
affalr one could have never descipliered to truy nature of what
happened. Incidentally, the growing group was a beta-gamma
(1.e.it had mixed polarities) from the 24th on."

Two very fine photographs by Dr. Buberta von Bronsart, Stuttgart,
Germany, show us some detell of thls complex on the 26th July, Jjust

when the rapidly advancing p-spot of the expanding E-group began to
overtake the old J-group. The other photo shows the complex Just
when it approached the western 1limb.surrounded with the welrd network
of faculae. Dr. von Bronsart photographs very sutcessfully -sunspots
in the 1limb regions. We have received a number of excellent photo-
graphs from her.for which we are very grateful. (There is a sugges-
tion of potation in the p-spot of the eastern-most group in an ENW
direction which only careful measurements could confirm. Ed.)

The pE28 component which
seems to show rotation in
the east-north-west direction.

(see photographs and drawings
on the next page :

[ 5
®. - \ —N28

”
26 July 1958 photograph by Q. N ..
Dr. Huberta von Bromsert. ?@“Q: N Q ]

- &n@)
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31 July 1958
Photographs by Dr. HUBERTA VON BRONSART

f') Free hand
sketch indicating

a mumber of features
shown in the above photo-

graphs. Note the changes.
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Editorial notes.

The balance of the 1958 Solar Bulletins is being conslderably delayed
for several reasons. First a personal one. This edlitor has suffered

a grievous loss in the death of his mother. It was his mother who
taught him early to love the wonders of nature end who brought him,
particularly, into the realm of astronomy. Is it a consolation that
others have recovered from this tragedy?

The other major reason for the great delay was the work this editor
and chairman of the Solar Division had to devote to our new,yet
major,effort for the IGY in the form of indirect flare patrol b
means of recording "Sudden Enhencements of Atmospherics® (SeaA's).
The October-December 1958 Solar Bulletin will carry a detailed re-
port on this first effort of emateurs in a coordinated program over
a whole continent to use radio-astronomy techniques and get results
on a level of professionals.

Last but not least,it must be remembered that this editor and chair-
man is but an amateur who can devote only his free time to this work.

Harry L. Bondy.

<

% 3 3 3¢ 3t 3¢ % I K 3 * ¥

Correction: In our last issue (Jan.-June) Mr. Frank De Kinder's

neme was not shown with an asteriz. We regrett this
omission. Indeed, Mr. De Kinder is one of our "standard" observers
from the beginning (1948).His monthly reports are regularly received
and used in the reduction of the American Relative Sunspot Number.

* 3 ¥ O *

Three new STANDARD OBSERVERS.

Mr, Bi ¥. WOMELSDQRFF, Lake Charles, La., reported to the Solar
Division his sunspot observations regularly since February 1955.
He uses a 4" reflector with a filter for direct sunspot observations.

Mr. SHINTARO ITABASHI, Tokyo, Japan, has contributed his sunspot
observations to us since June 1955. Be uses a $0 mm refractor.

Mr. JEAN NICOLINI, Sao Paulo, Brazil, has forwarded to us his sun-
spot observations since March 1956. HBe uses a $6 mm refractor.
Rgcently Mr. Nicolini started quite successfully to photograph

the sun.

We wish to thank as well as congratulate these observers for thelr
contributions and hope that they will colaborate with us for many
more years.

Several other, Solar Division members are reporting their sunspot
observations to us for a number of years. However, either the num-

ber of their monthly reports is too small for a reliable evaluation or
they usetwo or more telescopes in their estimates. Both reasons pre-
vent us to get satisfactory coefficients (k and w values) from their
observations. .
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DAILY AMERICAN RELATIVE SUNSPOT NUMBERS - Ray -
for JUNE, JULY, AUGUST and SEPTEMBER 1958.
dey Jun. Jul. Ang. Sep. day Jun. Jul. Aug. Sep.

1 139 180 =240 287 16 65 127 198 184
2 115 168 240 =204 17 86 147 177 214
32 148 192 =216 218 18 96 142 149 189
&8 208 206 178 288 18 187 176 136 175
5 216 285 217 229 20 126 187 142 175
6 185 225 238 234 21 135 204 161 158
7 165 185 235 166 22 175 158 174 164
8 182 162 211 164 £ 195 185 190 173
9 161 185 285 167 =24 164 198 185 175
10 189 175 =240 205 £5 162 162 195 192

11 172 149 192 230 26 205 188 161 1S53

12 162 120 189 262 27 175 181 175 190

13 180 135 180 271 181 189 184 228

14 115 104 156 33 29 133 206 166 180

15 86 132 191 202 30 121 250 1983 165
31 283 209

Mean: JUNB:152.1 JULY:178.2 AUGUST:192.0 SEPT.:198.4

8

Note: The American Sunspot Numbers as well as the Zfirich
Provisional Sunspot Numbers are regularly published
in SKY & TELESCOPE.

LK 2K 3R SR J

ZURICH PROVISIONAL SUNSPOT NUMBERS for JUNE, JULY, AUGUST and
EPTEMBER 1958 -~ dependent on observations made at Zfirich Obser-
vatory and 1ts stations in Locarno and Arosa (Switzerland).

day June Jul. Aug. Sep. day Jun. Jul. Aug. Sep.
1 200 180 B79 200 16 100 144 177 208
2 154 164 250 221 17 113 160 163 189
3 181 190 210 230 18 100 181 152 : 205
4 186 213 17T 240 19 114 196 128 187
5 195 222 198 2086 20 107 192 131 163
6 176 240 209 220 14l 208 145 158
7 185 231 223 17 148 184 160 172
8 200 218 230 160 184 178 g00 175
9 209 207 285 168 189 170 177 174

10 200 219 285 219

11 193 165 271 245

12 193 137 228 268 178 238 196 177

13 . 176 149 220 265 174 250 208 208

14 160 143 202 233 29 200 274 238 218

15 131 142 190 230 30 1589 280 238 189
31 263 220

Mean: JUNE: 167.9 JULY: 197.7 AUGUST: 203.9 SEPTEMBER: 200.9

199 179 207 161
183 213 180 169

B8 RRERE



