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ANNOUNCEMENTS

ACKNOWLEDGMENT. Our deep thanks
go to Mr. Albert Ingalls and Scientific
American magazine for their kind mention
of The Strolling Astronomer and the A, L.
P.O. in their May, 1953 issue. In his
“The Amateur Scientist" Mr. Ingalls de-
scribes Mr. Elmer Reese's study of long-
lasting features in the South Temperate Zone
of Jupiter, Mr, Reese's very praiseworthy
results having been reported in The Stroll-
ing Astronomer for March, 1952. We are
glad to have a project of such interest and
importance brought to the attention of a
much larger reading public through the
pages of Scientific American and appreci-
ate Mr. Ingalls' kind assistance.

PERSONAL. The Editor will have left Las
Cruces near the middle of May and will not
return until late in June. It will be com-
pletely impractical for him to answer cor-
respondence during this period; matters de~
manding prompt attention should be address-
ed to Mr. David P, Barcroft, Secretary
A.L.P.O., 1203 North Alameda, Las
Cruces, New Mexico. The customary re-
newal notices for expiring subscriptionswill
not go out with the May issue but will ac-
company the later June issue,

SUGGESTED RADIO COMMUNICATION
AMONG OBSERVING AMATEURS, On
pg. 30 of our March, 1953 issue we spoke
of the need for rapid communications a-
mong our active observers. This need was
underscored again when C. C, Post and
C. W, Tombaugh in Las Cruces on April
1, 1953 near 6:45P. .M., M.S.T. made
what may be an extremely unusual and
valuable observation of the dark hemis-
phere of Venus. Thoughlike the surround-
ing twilight sky without a color filter, the
dark hemisphere with a red filter was de-
finitely brighter than the sky; and the two
observers suggest that ared auroral illumi-
nation of the upper Venusian atmosphere
is the cause. On the evening of April 2
(M.S.T. date) the effect was no longer
visible. Was it, then, of very brief dura-
tion, perhaps lasting only some hours?

Exactly when did it begin and end? Is
there any possibility of relating this phe-
nomenon to unusual solar activity? As-
suming that the brightening of the dark
hemisphere could be seen best against o
twilight sky, as is very likely, then the
desired continuous records of thisphenome-
non could only have been secured by a
chain of observers scattered in longitude
around the whole world. We might have
such records if Post and Tombaugh had been
able immediately to notify observers on
the West Coast of this country and if the
important news had then been relayed to
Rarotonga, to New Zealand and Austra-
lia, to Japan, and so on around the world
ahead of the evening twilight advancing
ever westward. As it is, whatever con-
firmatory and supplementary records may
have been secured were secured only by
the merest chance. Perhapssome forewarned
amateur would even have been able to
photograph the dark hemisphere as bright-
er than the sky-background!

With such ideas in mind we read with
very great interest a letter from Dr. W. L.
Minear, the Chief Surgeon at the Carrie
Tingley Hospital at Hot Springs, New Mex.
on April 22, 1953. Dr. Minear says in
part: "l suggest that the members of the
Association of Lunar and Planetary Obser-
vers in each town invite to associate mem-
bership an active radio amateur (ham) with
a transmitter. In this way, the information
regarding observations could be immedia-
tely disseminated to all parts of the country.
Also, one could have a short-wave astro-
nomical symposium, to the benefit of all.
With such a system, your symposium on the
Limits of Telescopic Resolution could have
been carried on in asingle evening instead
of taking two years." (The development of
the ideas presented would actually have
taken more than a single evening; but still
the saving in time could have been very
considerable.) C.W.O. Robert N. Rader,
Box 35, 93rd A. and E. Maintenance Sq-
vadron, Castle A.F.B., Calif. hasalso
suggested that we use amateur radio en-
thusiasts to achieve rapid communication.
We should be glad to hear more from our
members on this subject. It would appear
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that each active observer would need to
have one associated radio "ham" in his
neighborhood and at least one alternate
since the first man might be unavailable
when an important and unforeseen solar sys-
tem event occurred. A complete file of
observers and their radio contacts would
have to be kept somewhere, perhaps at the
A.L.P.O. general headquarters in Las
Cruces. The complete cooperation of the
different Section Recorders would be nec-
essary to the success of the plan. After we
have heard from some of our readers, we
might write the Amateur Radio Relay League,
outlining the problem and requesting their

assistance.
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CONCERNING THE PALOMAR LUNAR
AND PLANETARY PHOTOGRAPHS

By thistime many of our readers must have
seen at least some of the set of lunar and
planetary photographs taken with the 200-
inch Hale Telescope and sold by the Cal-
ifornia Institute of Technology Bookstore.
Information on how to obtain this attrac-
tive set was given onpg. 1 of our January,
1953 issue. Since popular interest in the
work of the 200~inch isvery high, we have
alsogiven thought to reproducing thisseries
of photographsin The Strolling Astronomer.
Photograph SP-14, showing the Clavius re-
gion of the moon under evening solar light-
ing, appears on the back inside cover of
this issue. Whether we shall reproduce all
the remaining photographsin the series will
depend upon costs and reader interest. If
you want to see themin this periodical , we
shall do our best to give you this service.

It is most unfortunate from the point of
view of the serious lunarian and planetar-
ian that these published photographs lack
dates and times. Mr, Lyle T. Johnson
wrote for this information, which was kind-
ly furnished by Miss Alice Beach. Mr.
Johnson also computed the pertinent col-
ongitudes and central meridians. With the
permission of the California Institute of
Technology we give dates, times, and phy-
sical data below.. Those who have a set
of the Palomar photographs may wish to
copy these items.
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SP-14. Moon. Pacific Standard Time
2:05 A, M. on October 3, 1950. Univer-
sal Time 10h 5™ on October 3. Colon~
gitude 173.96.

SP-15. Moon. Pacific Standard Time
7:06 P.M. on October 9, 1951. Univer-
sal Time 3h 6M on October 10. Colongi-
tude 25.93.

SP-16. Mars. Red photo on April 22,
1952 at 12:01 A.M. by P.S.T. or ot 8h 1M
on April 22 by U.T. Central meridian =
15°. Blue photo at 12:40 A.M, on April
22, 1952 by P.S.T. or at 8 40™ on April
22 by U.T. Central meridian = 25°.

SP-17. Mars. Left photo on May 10
1952 at 11:46 P.M. by P.S.T. orcnf7{‘
46M on May 11 by U.T. C.M. 205°,
Right photo onMay 19, 1952 ot 10:01 P. M,
by P.S.T. or at 6" 1™ on May 20 by U.T,
C.M. 100°.

SP-18. Jupiter. P.S.T. October 4,
1950, 8:36 P. M. U.T. October 5, 4h 36™.
Central meridian193° in System land 237°
in System Il.

SP-19. Jupiter. P.S.T. August 24,
1951, 4:18 A.M. U.T. August 24, 12h
18m, C.M, 312° in System | and 49° in
System 11,

SP-20. Jupiter. P.S.T. September 24,
1951, 1:33 A.M, U.T. September 24, 9h
33M, C.M, 70° by | and 291° by |l,
~ SP-21. Jupiter. P.S.T, October 23,
1952, 11:41 P,M. U.T. October 24, 7
41M, C.M. 212° by | and 293° by H,
SP~22. Jupiter. P.S.T. October 23,
1952, 11:21 P.M. U.T. October 24, 70
21M, C.M, 200° in | and 2819 in I,

SP-23. Saturn. P.S.T. May 22, 1952,
7:59 P.M. U.T. May 23, 3h 59M,
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FOR THE BEGINNER: WHAT TO RECORD
WITH EVERY LUNAR AND PLANETARY
OBSERVATION,

In order that a lunar or planetary obser-
vation should have as much value as possi~
ble, it isnecessary that certain accompany-
ing information should be recorded with it.
This remark applies both to drawings and to
descriptive remarks. The omission of any
of the needed information will diminish the
value of the observation and may evenmake



it worthless. We shall hence next describe
what items ought to be recorded with each
observation.

1. The name and address of the observer.

2. The place of observation. Occasio-
nally its latitude and longitude will need to
be known.

3. The telescope used, its aperture,
whether it is a refractor or a reflector, its
focal length and its maker.

These three items can usually be record-
ed once for all in a given series of obser-
vations. The remaining ones must be en-
tered with each individual observation.

4. The date, which always includes the

ear,

5. The time. Asarule it issufficient
in lunar and planetary work to record the
time to the nearest minute only. One should,
of course, check the accuracy of one's
watch or clock against Radio Station WWV
or some other relicble source. We must
also decide what kind of time=system to use
in recording the date and the time. The
system used should always be stated. Pro-
bably the beginner will do best to employ
the system kept by his watch or clock. It
is, however, necessary to convert such a
time to Universal Time (sometimes still cal-
led Greenwich Civil Time) in order to ob-
tain needed physical data from the Ephem-
eris. In The Strolling Astronomer dates
and times “are in Universal Time unless the
reverse is clearly stated. Such a system is
almost anecessity with our worldwide group
of observers.  The time~-zones in use in
this country may be known to American
readers, but few of the same readers will
be familar with Japanese Standard Time
or South Africa Standard Time, for exam-
ple.

As indicated above, the date and time
allow needed physical datato be computed.
This computing can be done by a Section
Recorder, though the observer will find his
interest in the work increased if he does
such computing himself. Obviously, ob~
servations lacking dates and times are apt
to be good for nothing but the wastebasket.

6. The object observed, what planet
or what lunar region.

7. The magnification. It may also be
well to state here the type and focal length
of the eyepiece. The practices of differ-
ent observers vary so widely that it is dif-
ficult to give rules for suitable mognifi-
cationsin lunar and planetary studies. Al-
though the ratio is dependent upon the dia-
meter of the pupil of the eye, probably
most observers will need a power of 25X-
35X per inch of aperture (thus 150 X to
210X on a é~inch telescope) to take od-
vantage of the potentiol resolving power
of their telescopes. A Barlow Lens is of~
ten the most practical way to obtain the
desired high magnifications, especially
with atelescope of rather short focal ratio.
A power lower than the 25X per inch of
aperture mentioned above will give strong~
er contrasts of tone and a wider field than
high powers and hence will be useful for
color observations, detecting faint shad-
ings on the floor of Plato, lunar meteor
searches, and the like.

8. The seeing, or atmospheric steadi-
ness, often cobbreviated by the letter S.
Light isrefracted irregularly in the atmos-
phere of the earth as the rays pass through
air layers of different densities. As are-
sult, stars twinkle; and though planets do
not usually twinkle, each point on aplane-
tary disc does so. The telescopic image of
a planet hence shimmers. The same effect
can be seen by looking at more distant ob~
jects through the heated air above a bon-
fire. The degree of unsteadiness (in other
words, the quality of the seeing) varies
greatly from night to night and even from
hour to hour on the same night; in addi-
tion, favorable nights are much more com-
mon at some places than at others.

The seeing is estimated on a scale of
zero (worst possible) to ten (best possible,
image absolutely steady).  With a little
practice any attentive observer can learn
to use this scale with sufficient accuracy.
Only the Standard Seeing Scale of zero
to fen should be used by A.L.P.O. mem-
bers; it is an unnecessary waste of time to
have to convert other scales to the Stan-
dard Scale.
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9. The ftransparency, or atmospheric
clearness, often abbreviated by the let-
ter T. It is estimated on a scale of zero
(worst) to five (best, very clear). Qn_lx
this scale should be employed for trans~
parency-estimatesby A.L.P.O. members.
There is no logical reason for the numeri-
cal difference between the seeing and the
transparency scales, but it has now been
established by usage. It should be clearly
realized that seeing and fransparency are
not identical or even similar terms but de-
note two entirely separate properties of
the atmosphere. Seeing may be good when
transparency is poor, and conversely. To-
gether seeing and transparency tell usmuch
about the conditions of the observation.

10. Any additional information helpful
in evaluating the observation. Here one
may include such things as any color fil-
ters used, the observer's own opinion of
the quality of adrawing made, and in-
terruptions of the observing by passing
clouds.

We conclude with some miscellaneous
hints.  The use of a notebook for keeping
observations is an absolute must. Perhaps
the best plan of all is a separafe notebook
for each planet and each lunar region. A
flashlight, not sobright as to be dazzling,
is also necessary. It will speed up draw-
ings and increase positional accuracy to
prepare form outlines in the notebook of
the planet or lunarregion beingdrawn be-
fore going to the telescope. The medium
for drawings and notes should be pencil,
not ink; and the pencil should be not so
soft as to smear and also not so hard as to
be difficult to read. In damp climates the
pages of the notebook should not be ex-
posed to the nighttime dews any more of
the time than is necessary. The observer
will find that it pays dividends to make
himself physically ascomfortable as possi-
ble; and a simple stand or table can serve
as a useful desk for drawing or writing and
as a handy place for eyepieces, charts,
color filters, etc. Finally, let us not for-
get the objective of the whole business.
At regular intervals the observer should
submit copies of his records to the proper
A.L.P.O. Section Recorder, who can in-
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tegrate them with the work of others and
study the results. In this fashion only can
the observer's own work be of the great-
est usefulness in our lunar and planetary

programs.
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THE APPARENT SOUTH POLE OF VENUS
WITH SOME NOTES ON THE
INCLINATION.

by James C. Bartlett, Jr.

"The declination of the Sun on each side
of Venus' equator, must be equal to the
inclination of her axis; and if this extends
to 75°, her tropics are only 15° from her
poles, and her polar circles only 15° from
her equator. It follows, also, that the
Sun must change his declination more in
one day at Venus, than in five dayson the
Earth; and, consequently, that he never
shines vertically on the same places for
two days in succession. Thismay, perhaps,
be providentially ordered......"! Our
author is the celebrated Elijah H. Burritt,
A.M., who brought out a small astrono-
mical handbook so popular that it sold
250,000 copies; aswe are reminded by
Editor Mattison who published an enlarg-
ed revision in 1856, Magister Burritt, in
thus considering the strange behavior of
the Venusian sun, was simply givingre-
cognition to a theory common in his day;
namely, that the inclination of the Venus-
ian axis is very great. As late as 1870 we
find R. A, Proctor willing to devote some
attention to this theory, though he makes
it rather clear that he by nomeans accepts
it as established and one gathers that his
own preference was for an inclination simi-
lar to our own. 2 W, H. Pickering was
perhaps the last observer to believe in an
extreme inclination, and during the course
of the Jamaica observations, in 1921, he
announced the axis to be inclined only 5°
to the plane of the orbit, 3 which would
make the inclination of the equator to the
same plane no less than 85°. [in1935
Pickeringdid not take such an extreme in-
clination very seriously. - Edifor]

Such inclinations as these - 75° or 85°-



would produce novel effects indeed. Ad-
miral Smyth, sea dog that he was, found
such an arrangement rather favorable for
any Venusian navigators; as giving them a
ready means of determining longitude from
the variations in the apparent distance of
the sun from the east and west points of
the Venusian horizonat hisrisingand set-
ting. But, as Proctor remarked, "...the
problems involved must be very difficult,
and | wish her mathematicians joy of
them" .

it has become unfashionable in our day
to consider the possibility of either navi-
gators or mathematicians existing on Venus
or anywhere else; but the question of the
position of the Venusian axis of rotation
still awaits an answer. Why is this so?
Simply because the markings of the planet
are too inconstant to permit of fixed points
being determined. In the case of a planet
like Mars, with conspicuous and perma-
nent surface markings, the position of the
equator (and therefore of the poles) can
be determined with great accuracy; and
the angle which the equator makes with
the plane of the planet's orbit, i.e. the
planet's inclination, can be determined by
measuring the angle which markings on or
very near to the equator nicke with the
same plane. This is quite impossible with
Venus; for although some pretty definite
markings are seen from time to time they
are never visible consistently long enough
for a number of consecutive observations
to be made.

Nevertheless the case is not altogether
hopeless. If only we had some means of
recognizing the poles of rotation, the posi~
tion of the equator would follow auto-
matically; and by noting the changes in
angular distance of either pole from its
respective north or south limb, we could
come to a pretty fair estimate of the in-
clination even if no markings whatever
appeared on the disc. For Venus, there-
fore, the question thus becomes one of
recognizing her poles of rotation. Simply
stated the problem seems simple of solution
but here, alas, certain practical diffi-
culties arise. In the first place, in the
absence of certain knowledge of the posi-

tion of the equator, the poles would have
to be marked in some way to endble usto
recognize them. We might reasonably
hope that the stigmata would be in the na-
ture of polar caps, such as those which a-
dorn Mars.  But having found such polar
caps we should still not know the exact
position of the pole at either cap; for there
is no reason whatever to suppose that the
pole would occupy the very center of the
cap. [t does not do so on the earth and
it does not do so on Mars. Moreover,
the shape and area of the cap would be

pretty largely determined by the local to-
pography and meteorology; factors which,

in the case of Venus, must remain more
or less unknowable.

Hence in seeking to use a polar method
of determining inclination we meet with
very great difficulties; difficulties which
preclude our obtaining any but approxi-
mate positions. Still, even this imperfect
method, if applicable at all, enables us
at least to set probable upper and lower
limits between which the poles must lie.
The writer considers that we could thus
arrive at positions in error probably by no
more than 10° or 159 at the most.

Of course it is also necessary that the
polar caps be sharply delimited with re-
spect to the contiguous surface, for such
a method to yield even approximate re-
sults; and many observers will question
whether this condition isfulfilledon Venus.
The writer believes that in the case of the
south pole - if it is the south pole - the
required condition is frequently present.
But first let us see whether there are in-
dications of polar caps at all upon the
planet.

Gruithuisen, for all his unfortunate pen-
chant for blending fantasy with science,
was, according to Webb, none the less a
good observer; and he was among the first
investigators who frequently reported two
bright white spots at either cusp of Venus.
Webb thought that Gruithuisen may have
suffered "a deception”; but Trouvelot, bas-
ing himself upon his own extensive obser-
vations, together with the work of others,
concluded that the bright cusp caps were
real. 5 Mascari frequently figured them
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at Etna, and Young, apparently accepting
these results, conceded that they "may
possibly be polar caps like those of Mars
oot . They would certainly appear
to be present inthe 1927 photographs taken
at Mt. Wilson, 7 which also show the south
cap generally the larger and brighter.
Finally, A.L.P.O. observations show a
high degree of unanimity in recognizing
the existence of these phenomena. 1t may
be accepted therefore, and with some de-
gree of confidence, that at either cusp
of Venus there exists a dazzling white cap
much brighter than the average for the
disc as a whole. W. H. Haas and others
occasionally have seen dusky caps; but
these would appear to be abnormal and
the usual aspect is certainly as we have
described it above.

Granting their existence, as the writer
thinks we must, there is hardly much ques-
tion as to their nature. Two more or less
permanent bright areas, 180° apart on the
disc, and whichmaintain that relation vis-
a-vis each other, must certainly indicate
some special relation to position; and while
the relation is just what we should expect
if they are true polar caps it is difficult
to imagine its nature if they are not.

Trouvelot, aswe have seen, not only
recognized the reality of the cusp caps
but did not hesitate to prociaim them as
marking the poles of rotation. He con-
cluded also that they indicated the equa~
tor to be inclined by no more than 10° or
12° to the plane of the orbit. Young a-
greed that "the planet's axismust be near-
ly perpendicular to its orbit". T. Cragg
and R. M. Baum are also convinced that
the equator must lie sensibly in the plane
of the orbit, or not far from it; abelief
that is fully shared by the writer. Finally,
examination of A,L.P.O. drawings by
various observers, taken at various points
in the orbit, would certainly indicate the
same thing.

We now come to an interesting fact.
Some years ago, W. H. Haas attempted
to determine which of the apparent polar
caps was the more prominent of the two.
Comparison of the drawings of various ob-
servers convinced him that it was imposs=
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ible to determine this, and that to show a
trend one would have to take the work of
a single observer as material. Neverthe-
less, recent A,L.P.O work, including
observations of the writer, rather indicate
that it is the apparent south polar cap
which is most consistently the brighter and
larger.

R. M, Baum has made a special and ex~
haustive study of the bright cusp caps,
with special attention to the southern one.
His work, which is notable for consistency
care, and beautiful delineation, gives us
an important record of the behavior of these
spots between 1947-1952, perhaps among
the most complete possessed by any group.
Mr, Baum writes as follows:

“From a study of 600 drawings of Venus
taken in 1947-1952, | feel that the bright
cloud-like spots at the N. and S. points
of the disc are the 'polar caps’; being the
regions of perhaps snow and ice.

"Study of the southern area shows that
the delineationsof Gruithuisenand Schia-
parelli are essentially correct - a fact
borne out by the recent work and also
from comparison of these drawings with
the Ross photographs of 1927",

Baum finds that the southern cap is di~
vided by a dark streak, possibly arift,
into two unequal parts. He proposes that

AL i dded of Ao

Figure 1. The apparent south pole of
Venus, according to R, M, Baum.



this cap be known as "Australe Regio",
and that the larger part be called "Aus-
trale Regio 1" and the smaller, Australe

Regio 11", He further proposes that the
dividing rift be called " Schiaparelii Vallis"
Fig. 1 gives his delineation.

Accepting this terminology, we find
further from Baum that the southern cap
appears to undergo a more or less regu-
lar development, apparently seasonal,
which somewhat reminds us of the Mart-
ian phenomenon. But here we come to
an important distinction which should be
clearly understood. If the south cap truly
marks the Venusian south pole (as this
writer agrees that it does), then the eq-
uator lies sensibly in the plane of the or-
bit. This being so, no marked seasonal
developments are to be expected from the
effects of inclination. Furthermore, since
the orbit of Venus is almost a perfect circle
(eccentricity only 0.007), the planet is
always very nearly ot the same distance
from the sun in all parts of the orbit; and
consequently no marked seasonal effects
are to be expected from the slight change
in length of the radius vector. It should
be further understood, however, that these
considerations in no way invalidate the
phenomenon; but simply refer it to a cause
other than seasonal. Such acause isread-
ily found in phase effects which, in turn,
are caused by variations in the angle of
incidence. For instance, when Venus is
just past superior conjunction the angle
at the planet between the sun and the
earth is very nearly 0°.  Consequently
the illuminationis direct and details visi-
ble only by their shadows cannot be seen.
The position corresponde to the moon at
opposition when, for the same reason,
lunar formations cannot be seen in relief.
Significantly, Baum remarks that "The
‘cap(s)! at the poles oppear as brilliant
shining patches always visible, but only
strongly so at dichotomy”. & This is ex-
actly what we should expect if the ap=
parent changes in either cap are due to
phase effects, and it iscommonknowledge
that bluntingsof the horns, irregularities,
terminator indentations, etc., are seen

more easlly and frequently in proportion as
the planet nears elongation. At elonga=-
tion the angle between the sun and earth,
as seen from Venus, is equal to 90° and
the phase corresponds to the lunar phase
when the moon is at one of her quarters.
We then see the planet's apparent surface
by what artists call “raking light", as we
see the lunar surface in similar illumina-
tion. We are all familiar with the starti~
ingrelief of the surface thus given, where-
by quite small lunar features cast dispro-
portionately large shadows. It is to this
effect, in the writer's opinion, that we
must look for an explanation of the ap=-
parent changes in the Venusian south cusp
cap.

Baum finds the south cap consistently
bordered on the north, even in the gibbous
phase, by a dark band. This has been ab-
undantly confirmed by many A.L.P.O ob-
servations.  As dichotomy is approached,
Baum finds occasional dark knots develop-
ing in this band and irregularities at the
limb edge of the cap itself (Figs. 2-3-4).
The outline of the cap also assumes (or may
assume) a flattened aspect (Fig. 5). Schia-
parelli Vallis developes as a dark division
from the dark cusp band (Fig. 6). Bright
"star-spots", i.e. brilliant points brighter
than the averoge brightness of the cap it-
self, are occasionally seen in Australe Re-
gio which remind one of the similar mani-
festations in the Martian south polar cap.
Baum regards these as real surface features,
from their persistence, and considers that
they may represent icy mountains. He has

Figure 2. April 10, 1951, 190 55™, U.T,
R. M. Baum.
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Moreover the very small eccentricity of
the orbit -~ 0.007 - rules out any marked
seasonal effects due to orbital position.
Consequently insofar as seasonal effects is
concerned, one pole will not differ mat=
erially from the other. If it does in fact -
as seems to be the case - then it must be
because local conditionsfavor one over the
other, The elevation of the apparent Ven-
usian south pole, if much greater than the
north, would from this reason alone favor
greater accumulation of snow and thuspro=-
vide a more prominent south polar cap.

At any rate, if we discreetly ignore the
formaldehyde clouds of recent theory, it
is this writer's opinion that a 25th Century
Byrd or Shackleton, exploring the Ven-
usian antarctic, might find himself in sur-
prisingly familiar surroundings.
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LUNAR AND PLANETARY OBSERVATIONS
WITH ELECTRONIC IMAGE CONVERTERS

by A. G. Smith

During recent months the writer has made
a number of successful observations of the
moon and the planet Venus in bothinfrared
and ultraviolet light. These observations
were made visually with the assistance of
electronic image converter tubes which were
attached to the eyepieces of several tele-
scopes ranging from a two-inch refractor
to an eight-inch reflector.

Fundamentally, the image converter tube
is similar to a photoelectric cell, in that
radiation falling on aspecial sensitive sur-
face drives electrons out of that surface. in
the ordinary photocell, these electrons are
merely collected by a positive electrode,
and the resulting electrical current is mea-
sured or used to operate some device. In
the image converter tube, however, the
emitted electrons are imaged on a small
fluorescent screen similar to the screen of
a television set, so that any pattern of
light present on the sensitive surface (ca-
thode) is reproduced onthe screen (anode).
The importance of the device lies in the
fact that the response of the cathode ex-
tends beyond the visible spectrum, into
the infrared and ultraviolet, so that such
normally invisible radiation falling on the
sensitive surface liberates electrons and
produces a visible image on the screen.
This visible image is, of course, mono-
chromatic, and of a color determined by
the choice of phosphor; it is usually made
green to correspond to the maximum sensi-
tivity of the eye. The well known "Snoop-
erscope" night rifle sight of World War I
was based on image conversion, allowing
a rifleman to illuminate his target with an
infrared spotlight which gave the enemy no
warning of its presence. Similar devices
were developed for signalling, reconnaiss-
ance, and night driving.

The tubes available to the writer were the
American 1P25 and the BritishE. M. 1., both
of which have been soldon the surplus mar-
ket since the war. In use they were mount-
ed on the telescope in such a way that the
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a slight bluntness of the northern cusp. It
wasfound that the image converter appears
to stabilize the seeing conditions; images
which were "boiling" badly when viewed
ordinarily appeared quite steady in the
converter. This effect is probably a com-
bination of the reduced resolution, together
with the persistence (after-glow) of the
phosphor of the screen, which would have
a tendency to “average out" unsteadiness
in the image.

Excellent images of the moon were ob-
tained with both image converterson tele-
scopes of two-inch, six-inch, and eight-
inch apertures. The combination most used
was the E. M. |. tube on theeight-inch re-
flector, with a 32 mm. orthoscopic eye-
piece. Some comparison has been made of
the infrared and ultraviolet images with
ordinary "white light" views of the moon,
and apparent differences have been noted.
Among these differenceswas an area be-
tween Copernicus and the southern end of
the Apennines; dusky in infrared and ord-
inary light, it became light-toned in the
ultraviolet. (A spot of inverse behavior
with R.W, Wood is said to have discover-
ed photographically near Aristarchus has
as yet not been detected by the writer.)2
Grimaldi appeared less intensely dark in
the violet than in the red; Bullialdus,
bright near full moon in white light, was
much less conspicuous in the infrared. The
behavior of many of the rays waspeculiar.
Under certain conditions of illumination
they seemed brighter than normal in the
infrared, while at other times they were
less conspicuous. The writer's investiga-
tion of these differences has been far from
exhaustive .

Using exposures of one-fifth second to
one second at f:2,8, reasonably good photo-
graphs of the lunar image on the screen of
the image converter have been obtained.
Super XX film was used, and itwas de-
veloped in D-76 with added Hydram for
maximum speed, 3 Under the same con-
ditions images of Venus were also record-
ed, although they show no detail .

The writer is greatly indebted to Mr. Hans
Schrader for invaluable assistance in pre-

paring power supplies and other accessories
for these experiments.
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POSTSCRIPT BY EDITOR. Dr. Smith isa
member of the Physics Department, Uni-
versity of Florida, Gainesville, Florida.
We thank him for his excellent paper, and
we urge our readers to follow up on the
experiments here described.  Although
most of our A.L.P.O. studies are by the
long-used visual methods, we should real-
ize that there are always great possibilities
in a new technique; and little enough is
known of the appearance and behavior of
the lunar and planetary surfaces in infrared
and ultraviolet light. Perhaps an enter-

prising amateur can reap a rich harvest.
“de e doded g dede d dkoddeok ko ok gk

OBSERVATIONS AND COMMENTS

We first want to finish our description
of recent observations of Plato begun on
pg. 61 of the April issue. Using a é-inch
reflector at 190X and 500X, Mr. H. P.
Squyres on December 26, 1952 near col-
ongitude 25° drew Plato, showing bright
spots A, C, B, H, and E (Reese's nomen-
clature). He also drew a number of bright
streaks on the dark floor, and these con-
formvery pleasingly toReese's preliminary
map.

Mr. Epstein made a very curious obser~
vation of Plato on December 27, 1952
with his 10-inch reflector at 227X. At
1h 40m, U.T., and thusat colongitude
35.96 the eastern one-third of Plato was
much lighter than the rest of the floor.
By 2h 15M, colongitude 35.99, the light-
er part was confined to the northeastern
(?) portion of Plato. The southeastern
(?) part had apparently darkened con-
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siderably in only 35 minutesl The appea-
rance remained the same until 5P 45™ on
December 27 and was also the same during
the next few days; therefore, the aspect
at1h 40™would appear to be the abnormal
or unusual one. We hope that someone
else will communicate an observation of
Plato last December 27 (U.T.). Rapid
changes in the appearance of lunar re-
gions are not rare under very low solar
lighting, but Plato was fully two days from
the sunrise terminator on December 27.
If such ropid changes can occur under re-
latively high lighting, they are of great
importance in our studies of apparent tu-
nar changes. Epstein's view on December
27 was good enough to reveal at all times
the twin craterlets D and one or two others.
The observer is, unfortunately, not entire-
ly certain about his lunar directions; but
it would still appear worthwhile for others
to study Plato carefully near the solar light-
ing of the reported change.

In January, 1953 Epstein continued his
work on Plato. On January 24 with the Cal
Tech Cassegrain 20-inch reflector at per-
haps 150X and colongitude 17.°7, thus soon
after sunrise, he noted a darker area in the
northeast quadrant of the floor. On January
28 at 65.%4 the 20~inch at about 200X show-
ed the same whitish area in the same aspect
as from 2" 15M to 5h 45M on December 27.
On January 30 at 90.96 the same telescope
and power revealed the white "F" shown in
Wilkins' Meudon drawing of Plato (Figure 1
on pg. 96 of The Strolling Astronomer for
July, 1952). On January 31st at 104,94 Ep-
stein found with his own 10-inch reflector
that the detail varied in appearance with large
changes in the direction of his vision; he em-
ploys arotating 1-beam assembly, and the eye-
piece is often in awkward positions. (Of cou-
rse, the direction of his vision changed little
between 1N 40M and 2h 15™ on December 27.)
Epstein suggests as causes of this curious effect
the known astigmatism of his eyesand the phy-
sical position of his head.

The odjacent Figure 13 shows R. Barker's
Quadrangle in Mare Crisium, a trapezium-like
arrangement of white spots and streaks near the
southwest edge of this mare. This drawing by
Mr. Patrick A. Moore, “Glencathara, Worsted
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Figure 13. Barker's Quadrangle. Patrick
A. Moore. Sept. 6, 1952. oh 25m, uT,
12.5-inch refl. 350X.

Colongitude = 110,09

Lane, East Grinsteod, Sussex, England is
under low evening illumination. This quad-
rangle is now visible with the greatest of
ease in even a 3-inch refractor; yet it is
curiously absent from nineteenth century
(and earlier) lunar maps, and Mr. Barker
was the first to record it in its entirety.
In his view on September 6, 1952 Mr.
Moore saw the two main objects as cra-
ters, not mere spots. The two white spots
in the lower right part of Figure 13 and
the ridge (shown as a broken line) joining
them to the lower of the two chief objects
had not been previously noticed by Mr.
Moore, although he made a thorough sur-
vey of this region in 1947-9 and recorded
details "much more delicate.” Moore's
survey was reported in The Journal of the
British Astronomical Association, Vol. 59,
pg. 250, 1949. In this paper he mentions
examples found by experienced lunarians
of how the tiny craterlets and white spots
in the southern half of Mare Crisium have
apparently varied in visibllity and of how
they have occasionally looked hazy and
ill-defined when they would have beenex-
pected to be sharp and distinct. The re-
gion might repay careful study with even
a modest-sized telescope.

K. W. Abineri has contributed a number




KiWA




second slightly south and west of Aris-
tarchus. Both eighth to tenth stellar mag-
nitude. Seemed to have same width, one
to two miles. Momentary duration, 1/2
to 1 second.” He was using the 3-1/4-
inch refractor at 80X. Reese obtained
negative results in a 20-minute search on
January 19, 1953, employing a 6-inch
reflector at 60X. His view of the earth-
shine was clear enough to show Grimaldi
asvery plain, Kepler as anebulous patch,
and the central peak of Aristarchus as a
blue-white, star-like point.

On February 24, 1953 R.M. Baum wrote
to D. P. Barcroft in part as follows: "To
deal for the passing moment with lunar af-
fairs, | wonder if you have ever studied
the dark spot upon the east floor of Al-
phonsus.  During 1952, November, at
colongitude 42.°0 to 42.°5, | found that
definite curious changes, especially as
regards movement of a certain spot with~
in the main area took place. A study of
the drawings taken shows that during col-
ongitudes 18° to 88°, one spot appeared to
'flow"' or drift away from the wall towards
the center of the floor. | have spoken
about this curious effect, or whatever it
is, at the January and February Meetings
of the Department of Astronomy here [in
Chester, EnglandJ . So far as | can make
out this has not been recorded before, ot
least nothing appears in print about such,
apart from Pickering's work, and this |
may say does not agree with my studies™.
Mr. Baum then extends an invitation to
his fellow A.L.P.O. members to investi-
gate the Alphonsus dark spots. Under low
lighting Alphonsus is easily found just
south of the giant walled plain Ptolemy.
Under high lighting the position of Alph-
onus is marked by several intensely dark
spots, and it is difficult for the visual ob-
server to resist the strong impression that
these darken as the sun's altitude above
Alphonsus increases. Nevertheless, a
photometric study with simple equipment
carried out by E. J. Reese some years ago
indicated that the darkening was only re~
lative, not absolute. Mr. Baum's detec—
tion of the motion of an Alphonsus dark
marking over the lunar surface is remi-
niscent of W, H. Pickering's reports that
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the dark areas on the floor and walls of

Eratosthenes move across the lunar surface,
as described by him in articles in Popular
Astronomy about 30 years ago. If the mo-

tion is not merely optical, different lunar
areas darkening with the sun's changing

position, it is difficult to explain. If it
is merely optical, the position of the mov~
ing dark areas must be exactly the same at
the same solar lighting in different luna-
tions.

A. P. Lenham could see no dark spots
in Alphonsus on November 24, 1952 at col-
ongitude 2.96 or on November 25at 14.°4,
although Plate 8A at colongitude 15° in
W. H. Pickering's Photographic Atlasshows
the eastern of the three main dark spots
clearly. On December 3, 1952 at 112,99,
thus soon after noon on Alphonsus, Mr.
Lenham drew the markings visible to his
3-1/4-inchrefractor ot 166X. There is then
a prominent dark spot near the east wall,
another near the southwest wall, and another
near the northwest wall. Lenham saw the
eastern dark spot to have three short pro-
jections toward the east. There are then
present a number of fainter dark spots and
several dusky streaks on the floor; Lenham's
drawing of them partially agrees with past
work by S. M, Green and C. M, Cyrus.

P. A. Moore has contributed a number of
1952 lynar drawings. On April 8 at colon-
gitude 77.99 he drew Seleucus with the Meu-
don 33-inchrefractor, but the drawing is in-
complete because of clouds. On Section
XV of the Wilkins map, this crater is near
the east shore of the Oceanus Procellarum.
Moore depicted a central peak, an apparent
ridge or terrace in the east inner wall, and a
number of humps on the shadow-edge which
would indicate peaks on the northwest rim.
Moore drew Inghirami and vicinity on August
4 at 78.98, 3=inch refractor at 125X, and on
September 3 at 85.98, 12.5-inch reflector ot
350X. On Section XXI of the Wilkins map,
Inghirami lies between Schickard and the south-
east limb. Inghirami has intruded into a for-
mation of similar size, B, to its east. On the
east glacis of B are two bright peaks. Still
farther east is a long ring about 75 miles in
diameter, which perhaps possesses a central
ridge.

khkkkhkkkkhkhkhkrd
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