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MD - DC JULIORS

On December 8, the Md.~-DC MNCJA met at the Chevy Chase Com~
munity Building. #e discussed observing the memberse of the solar
Bystem and each of tne eleven members present contributed hias
ghare of abserving hints. e discussed telescope power, mirror
or lens diameters, and good focel lengths, for making good obser-
vaticna of the planeis. Also included was = discussion of mak-
ing drewings, and photograpking the members of the solar system,

Tnis meeting ended our discussions of the splar system, at
the next meetling we will start a new series on ancther phasé of
astronomy.

The place of the next meeting will be srnounced Jlater. We
have requested the permission of St. Paul's Lutheran Church, 4900
Connecticut Ave. at 38th und Everett Streets, Y.W., %o nse one of
their clsssrooms for our meeting place. We have not heard ag of
yet from them.

Ernest Goodwin, Jr. Bditor
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New Members Juniers
Bruce Crichton ¥iss Elaine Henning
10806 0ldfleld Drive 3624 Van Ness St.
Eensington, Md. Wash, 8, D.C.

WH 6-2861 EM 3-3169

Raymond Finklemsan Bob Price
10712 8t. Mararet's Way 4615 Edgefield Head
Silver Spring, HMd. Bethesda, Md.
Lo 5-8E89 . WE 2-2483
REGUALAR

Fred E. Boland

609 Highland Ave.

Falls Ghurch, Va.

B32-7103

AR A AR AR A KK A
DIRECTORY

If there &are any errors in your listing in the directory
e editor of Starduat snd a correction will be run.
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THE STRUCTURE OF THE UNIVERSE

To atart the new year we will
have a8 our spesker Dr. Ernat J. Bpik
visiting professor of astrophysies
University of Maryland, and ressearch
{or leave), Armegh Observetory in
Northern Ireland. In the past Dr,
Opik hes lectured to us on Comets and
the surface conditions of Venus. This
time Dr. Upik will spesk or Cosmology.

The large-scaie structure of the
Universe, 4its possible origin, zge
ard ultimate fate will be considered,
From atoma to clusters of galaxies,
tke known part of the TUniverse is
built according to the hierarchical
prineiple, smaller systems are be-
ing grouped into larger systeme of a
higher ordex. The empty space be~
tween the higher-erder aystems inereases: &8s pointed out by Char-
lier, even &n infinite Unlverse built imn thisz way will loek dark
a8 the night aky, apnd not bright as the asun {the paradox of Olb-
ers), Thus, contrary te what is ofter sald even in modern books,
the darkness of the s8ky is not, in 1tself, an indicatien of the
finiteness of the Universe.

Cosmological theories should comply with the prineipls of
"Minimum hypotheses™: new lawa of nature should be advecated only
when they explain facts which are not accountec for by established
laws., Failure to observe this rule has led to speculations tanta-
mount to fantasy: +the theories of spontaneous creation of matter
and of & pteady-state expanding Universe, <fabcinating as they sre
they belong to this cetegory; recent observational eovidence is
against them, and there 1s none to support it.

The understanding of the whole Unilverse depends on the study
of its parts. As to age, the Universe must be older than its
oldest parts, The Barth and the meteorites are 4.5 bdillion years
0ld; this is alse probably the age of the solar aystem. The old~
eat stars have been spending thelr hydrogen fuel for slx billion
yeara at least., Hoyle ascribes to some cluster sgtars in our Gal-
azy an age of 15 billion years, but this depeads upon an erbltra-
rily chosen initial composition favoring longevity; thelr age is
probabily not more than one-half Hoyle's vaulue. From %the helium
to hydrogen ratio, the age of the Galaxy is less than 12 billion
yesrs, and that of 1ts oldest cluster (NGC 188), less than 11
billion. If half the helium in the begilnning, and the other haif
was produced by hydrogen burning in stars, the age becomes 6 bill-
ion years.

Prom the redshift of estragslactic nebulae, interpreted as an
axpansion of the whole Universe, ite age or the time elapsed since
the Universe was in a highly ccndensed atate, is most probably
about 8 billion years, although the figure is rather uncertaln end
conld renge from & to 12 billion years. If the radicactive ele-
ments were mainly produced in the early dense atate, £ billlen
yeurs would be the upper limit of age.
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Hew obaservationsl evidence, 8uch as the -
relation of the galaxles, and the diﬂtribntionmignizgi: rﬁﬁﬂ?ﬁfﬁ
those mysterions galaxies in collision, indicates that the world
is rapidly (i.e. in a few billion yoaraf changing by expansion
and 18 sirongly in favor of an oacillating model of the Univorao:
Over a pericd of 20-30 billion years, it wonld alternately expand
(or explode) from an overdense state 100,000 billien times denpaer
than water, and collapae bhack into this atate, Whether the Unle
verae does, or dves not change affer each oacillation, im a matter
of conjecture. A noticeable rotational tendency ({angular momen-
tum) in the Universs could greatly modify the picture, preventing
collapse into a very dense state. A smell angular monentum can be
s:a:rhed into rmolear apin and magnetic moment of the collapsed
atate,

Alternate thenries, 1hat of cosmological repulsion &and the
opontanecus creation of metter, will be digouased, their arbitrary
character being pointed out. Philbaophical problems of the relat-
ion of 1ike and mind to the Universe will be touched npon,

Dr,. bpik is 8 npative of Bstonia, & small country formerly ine
dependent, now under Communist rule. He gradusted in astronomy at
Mosoow University in 1916, was an sstronomer in Tashkent in Centw
ral Aela, and Tartn, Bestonis; visiting lecturer at Harvard: Eston-
ian Rector of Baltic University, which was run by Baltie ref-
ugeea and the 3RBritish MNilitary Governmsent in Hamberg after the
war. His most recent populsr book is "The Ogeillating Universe"

{a Mentor paperback).

CALENDAR FOR JANTARY
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] TEE STRUCQURE OF THE UNIVERSE by Dr. Ernst J. Dpik, Dept.

of Commerce Auvditorium, 8:;16 FM, Business meeting follows.
b TRUSTEES MERTING at 7:30 P.M. Dept. of Commerce room 1861.
12 ¥MD-DC JUNIORS MEETING at 2 PM. New meeting place to he

announced at +the Januwary 6th lecture. Subject: Stars add
the H-E Diagram. Cell Leith Holloway at 362-1961 for de-

teils.
8,15.22,%915ASIRQBGHY BEVIEW CLA33 at the Naval Observatory at
H P.M.
19 DISCUSSION GROUF 8:16 P.M. Dept. of Commerce Room 185}

Toplo: Cosmology.
9,16,23,80 TELESCOFE MAKING CLASS i1in Bladensburg from 7:00 to
9:30 P.¥M, with William Isherwood,

4,11,18,26 MAESUTOY CLUB at the Chevy Chase Community Center with

Hoy Walls 7:30 to 10:22*255;******‘*
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§.C.hs Astronomy Heview Course

The firat session of the Astronopmy Review Course will bs held
on January 8, 1953. Final annoucements will be made at the re~
gular ¥.C.A., meeting on Janunary 6. However, here are a few guide
linea for you.

« All NCA members are eligible to Join the olesa,

2. HCA members have voluntesred to lecturs, demonstrate and
teach,

3. A textbook 1s optional, however, texts are good guldes,
Beginners or pecple needing basle asironomy may want to
purchase "Intreoduction to Space Age Astrenomy” by Frof.
John M. Cavanaugh. Books will be available on January 8
at the firat class aesaion for $2.75.

4, Classea are to be held at the TU.3. Haval Obssrvatory at
8:15 P.M. promptly. .

6. US Eaval Obmservatory Regulations reqnirs: A HCA wmember-
ship ceard to enter: 7%).& respact for property: (2} a

prompt group.
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6. Regular attendance of classes 18, of course, desired
however not required. You therefore have the privilege
of taking adventage of as many sessions as possible.

7. GClasses are now planned to cover eight consecutive weeks
every Tuesday, beginning January 8.

8. The courge outline will be distributed at the firat
sesslion.

9. Plan te join the claaa}l

Margaret Noble & Educetional Commitiee
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TOPOGRAPHIC MAPPING OF THE MOOE

A% the December meeting of the NCA Mr, Albert L, Nowicki of
the Army Mep Service deserlbed the methods used and the problems
encocuntered in mepping the more than 9,000,000 square miles of
the moon'as visible surface, an area greater than that of North
America.

With manned lunar landings planned by the end of this decade
there 1s an nrgent practical need for meny detailed and adourate
maps of the moon. Space planners have not yet decided on & spec~
ifie lunar landing site so for this reascn lunar mappers must
concentrate on large areaa especially those in the band 20 de-
grees from the moon's equator where the geometry of space probe
orbites permits longer wvisits on the moon before take-off. Some
astironomers auggest a lanar landing irn the crater Alphonesuas
where the Russians claim to have observed voleanic setion in 1958
end 1969 whereas others advise landing near the straight wall.
However, many space experts consider the crater areas too dan-
gerous for space ships and so recommend landings on ths lunsar
3888,

Although the moon's peried of rotation and that of its revo-
lution coincide, the orbital speed of the moon varies within 1ts
elliptical path arpgund the eerth. The interplay of these two mo-
tions, coupled with the 5-degree inclination of the moon's axis
to0.31%8 orbit, permites us to view at one time or another much more
than merely one half of the moon's surface. The range of Tlibra-
tion" amounts to over 15 degrees in lopgltude apd 10 degree in
latitude, The maximzm libration effectively crestes & 65,000=
mile bageline for observing the moon atereoscopically dLrom the
earth &t & mean distance of 240,000 miles. By thie means map
makers can dotermine elevations on the moeon zrelative to 8ome re-
ference level {taken to be 7000 metera on the <floor of crater
Mbeting A) and draw relief maps of the lunar surface :acourate to
plus or minus about 250 meteras and having & horizontal resolnt-
ion of about one kilometer. The mountainouns south pole of the
moon towers about 35,000 feet above the low plains on the eastern
gide of the visible face.

¥r. Nowickl exhibited many colorful 3-D relief maps molded
into various typea of plastic materials some of which could be
written on by & grease pencil by a future astronant exploring the
moon. Several of the beautiful 1ithographlec maps which Mr Nowie-
ki displayed attempted to represent the lunar landscape in its
true colora. Maps of the moon differ d£rom terreatrial maps in
that they show no cultural landmarks, but they make up for thia
obvicus deficiency with a wealth of topographical [or should we
say selenographical?) features.

Leith Holloway
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