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"Life on Other Planatst"

Mrs. Schiffmenn bogan by stating a definition of "life.” It must fulfill
two conditioms, FRirst, it must be chemicelly complex (om earth the main ingre-
dlents of this complexity are carbon, oxygen, hydrogen, and nitrogen, with other
elaments in tyvace amournts). Secomd, life must derive its emergy from chemical
processes; on earth we see three such processes at work: fermentation (one-
celled orgenisms); photosynthesiz (plant 1ife); and combustion {eomplex animala).
For intelligent beings capable of space travel, it ceems as 1f we must have &
ereatura that vees cunbustion - that ils; the combination of oxyugen with other
claments . '

Mrs. Schiffmenn then presented current sclentific views sbout the origin
of the solar system aud of life on esrth, based cn ideas and theories worked
out during the past 15 years. In 1941 Lymen Spitzer proved that all previous
theories of the origin of the plarets from the sun wers unsound; and about the
same tisme a new theory was worksd ocut by von Welzssechsr and Kuiper. This the-
cry msde use of the stulies in turbulence which have been applied successfully
ious objection Lo the iheory has been raised in 15 years. It postulates that
the solar system began as a huge glotule of gas, cold and dark, perhaps ome
1ight year in {dismeter, probalily caused by the turbulence of interstellar mate-
rial. Today's astronorers can see similar objects elsewhere in the universe -
huge dark masces silhouvstted against bright nebulae; that is, the sams process
that formed our solar cystem eppears to be going on elsewhere in the universe.

Under the operaticm of its own gravity, this huge mass coniracted and becams
hot; at its center, hot enough to form the sun. But not all of it vent into the
sua; at wvarious distances from the center; smaller eddies formed, condensed, and
became hots these masses of matter wers the rav material for the plarets and
thelr moons. The eddy that became the earth formed at a distance from the sun
vhere the temperature 1s that of the melting peint of lce - an important factor
in the possibility of life's originating on earth.

The moon, however, seems to have gotten "s " at some point in this process}
thers 16 sti)l) psome volcaale setivity on the moon, apparently, but on the wheoles
it zeems to be in the same stale todsy that the earth was about two billiuvn
years ago. The earth vas large emough %0 hold sn atmosphere. Meteors striking
tha esrth wenti into the stmosphere rather than into the ground. Furthermore;
the atmosphere meant that the process of erosicn by rein and wind could go on
(and et a time vhen there was no vegetetion to delsy this erosion). Therefore
there are very fev "fonsil" meteor craters known on earth; two have baen found,
one im South Africas and one in Cermany.

On the moon, by custrast, the atwospheric molecules escaped becauvss of the
vesker gravitationsl pull. ILarger meteors headed for the moon would hardly be
slowed, dowvn a® all by the thin atmosphere; they would crash quickly on the swiaece,
end thelr energy would be dissipated as heat. If the moon were Jjust sbout at
its melting point, each meteor would melt about as mueh lava as its own mass,
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The resulting "lava lake” would cool quickly om top, very slowly underneatis
leng before 1t coolod, ancther metecr would crash, mekinyg another crater. This
happened 50 often that parts of the moon now look like on oversized thimble. The
lest big metsor (dinmeter estimated at about 100 kilometers) crashed in Mare DIme
brium, ereating a tremsndovs flow; alwost everything we see as the “face of the
Msn 4n the Moon" ie the result of this meteor. One of the last craters formed
wae Plato; and the changes in this crater are probably not {inished yet.

There is an infaeresting confirmation of “his combination metecr-volcanic
tkecry of the origin of the craters on the moon. Since ballisties usesn the same
mathematics ap astrovomy, during the var many astronomsrs found thesseives worke
ing on bellistics. Onme of these was Dr. Peldwin, who was studying ‘bosl eraters.
For security reasons, he could pot publish all his results, but he woried out a

relationship between the diameter of a crater and its helight. He plotied this on
8 logarithmic geale, snd got e straight-line correlation betwess the two figures
for homb craters. Applying this to meteor craters on the earth was difficult,
because the exset dapth 1smrorm1,vrwo¢m; but these four craters
showed exactly the same relationship as the bomb craters; and the craters on the
moon - for all of whlech it 1spossibhtom the depth quitem’l'ﬂa"-
also fell slong the same straight line

Mearwhila, ﬂ:eaﬁn:gphareoi‘thae&rﬂashﬂutthi&permdmsmur
hydrogen, parhaps some helium, methane, amuonia, and water; prodably mo free
oxygen; perhaps o small smount of carbon dioxide. The important thiuvg is that
these materiels, in combinations, will of themselves form samino acids. It has
been dene in the laborstory: Dr. \Urey hamd one of his students assemble these sub-
stancee in a closed circuit, and sent en electric discharge through it, A week
luter, tests showed that smino ncids had been formed. Earth was itself a huge
lsboratory, with billions of years %o carry cut the experiment. The electric
disﬁ:ugempmridﬁhythmﬂarmmbyultn-ﬂmtmmmm-
little or no ozcae was in the atmosphere at that time to stop such rays.

These amino acids dissolved in the ocean; which can be described, in those
years, &5 a "thick orgsnic soup.” The proteins formed from the emino acids then
came together to form life; from then on evolution could take over, Qrgenicms
lived by fermentation; photesynihecsis began to liberate oxygen from carbon di~
oxide; fmmﬁnwmmmmmm,mmmmumw
have the kiad of life that we know most about.

How lonp did this take? mmnftheentinmwmmmtobaubmt
10 billion years, und since the oldest xocks on earth seem to bBs cbout 2 billion
years old, the earth itself is presumsbly somevhere between three and 10 billion
years. The beglnniang of the Cambrian epoch was a mere 500 million years sgo;
this is when fossils begou 1o sppear - shells, which have been able to withsiand
the rock pressures, because they are made of carbonates; hutyoumnotrom
carbonates mtil ithere is carbon dioxide in the air.

How many other stare could have planets with intelligent life? It used to
be thought that planets are & very rare occurrence - perhaps 1000 in our galaxy,
ot more. We pow believe that they can be much commoner than this. We can make
& youzh estimate of the nusbers, as shown in the fellowing tahls: -
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Estimated number of stars in our galaxy 1,000,000,000
I2 half of theee have at lesst ane plamet,

there ave 500,000,000 plapete

If 2 perecent of ithese planets have a tempe-
rature suitabls for "1ife,” there are 10,000,000 glm:'a wita
life
If 1 percaut of thess tem milllom plansts
100,000 plapets wita

have "intalligzant" life, there are

"intel]) igent” 1ife

mlaﬁgm-euwwamwam,mumrw-mm,nnwtm
is one plenat with "iatelligsat life.”

Scatter these 100,000 plamets around cur gelaxy, and not many of thea ¢111 be
noar the earth. ﬂumﬂmhmisﬁtﬂﬂhbﬂhﬂxmﬂﬁl)hﬁtnm
eye; Alpba Cemtauri, which is both "near" (k.3 light yesrs) end visidle, i &
double stsr, and axy planet of star vould be 0 bot at Times that It
seems umlikely that 1ife could start there. Alpha Centawri does have a thind e
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gtrongly suspacted
their "gums,"” but 1t tekes & long time of

that their motion is irreguler, indicating the existence of plsnets.
Mnmmmm,mtamtmmmhmmﬂrm-
tem as suilable for 1ife? On the ocutsife of the swi the coolest gpots are 1,000
?
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degreen Cantigrade. The inside is much hotter;
kncwn to produce, is not produced at eny tempera
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Mereury, the planat nesrest the sum, keeps the same fuce slways toward the mm,
and the temperature of the center of that side is sbout 650 degrees. Cn thn
other gide it is as cold as interstellar space. There is »o Indicatien of ‘=
etmsgphere. In the zene betueen hot and cold it might just be possible to ‘anmd
8 rocket ship.

As for metecyrs and comets, their orbiis are too cccemtric to encgurage 1if: -
sometives noar the sun, somstimes far from it. ALl the amall satellites of the

are too small, end so are the asteroids; the largest of these is 20) to

Elles in diameter. If a Body is too small to held en atwesphere, mo 11 mid
subatances ars possible. Ligquids "boil away” om such bodies at a very lov em-
perature. (Water boils at 67 degrees mj.tmm.] The moom, sa st ted.

hes mo ataoOsphere, and probably uo veter wmless in usderpround caverns. :
iz some wolcanic sctivity there, if there iz "life" it ia haxdly anything
more slsborate than a ‘mo-celled organism.

Of the large moome of ths plsssts, Titen (Saturs) hia & methawe atmosp! ere;
probebly frozen. Twe of Jupiter's four largs moons probably have ies, but 19
atsogphere; the other two are also too eold. On the five outer plamets; ve can
mn&ymmmm-dmirsbqhmunamm”ht
the "gresmhouse effect” is with methane or smsonis. On Jupiter the werst & £fi.
culty is its huge mass; the preasure would make sglush of everything, we wouw'd
drown in frosen methene. There is & lot of water, frozen, and there is o ctre ¢f
20lid rock, but wve do net kuow how far dovn in the atwmosphere it is. On Safurs,
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Uranus, and Neptune the seme story, but they sre even colder than Juplter. Saturn
mrobably hae a lot of water, because its denmsity is less than that of any other
knowm body in the soles syatem, and the famous rings are mobably particles of
ice. Fluto, the most distart plsnet, is colder than all the rest, and seems to
have no atmosphere.

This eliminates everything in the solar system except Venus snd Mars. Venus
is one big question-mark. Its curtain of clouds never thins or disappears; we do
not even know ite periocd of rotation. The clouds show nothing but carbon dioxide
(C0s). Dr. Urey eaid that if there wes ever any water on Vemus, by now if has all
combined with the CO; to form carbonates; that is, the water is all locked up in
rocks, and Vems is & desert under sll that cloud. This has not happensd on earth
bacause we have & state of equilibrium; the CO, is used by the vegetation. On
Venus there is oo much COp for equilibrium; therefore, no water. But Dr. Whipple
and Dr., Menzel have recently come forward with an alternete theory: Venus may be
all water. . If co, then Vemus is pelagic; all life is in the oceans, with probably
Tery l:ltt.le photosynthesis; for photosynthesis produces oxygen, aml we camnot de-
tect any oxygen in the atmosphere of Vems.

There is no curtain around Mars; the stwmosphere is very clear, also very thin.
Slice off our atmosphere at 10,000 feet, take out all the oxygen from the upper
glice, and thet psrt will be much like the air on lMars. Murs hes some weter; the
polar caps are frozen vwater, probably not very thick. There are no ponds, pools;
or oceans, but there is water vepor, because the polar caps melt in the &'n'tmn
spring; and a "wvave of guickening" then moves from the pole to the eguator as the
icecap recedes, and the color of the planet becomes greem or chocolate brown, Does
the green denote vegetation? From cutside the earth, the fiahare would appear
brighter than Canada, because the vegetation in Camadm abscrbs solar heat (for pho-
tosynthesis), while desert send reflects it. If Mars bhas vegetation we ought to be
eble to detect chlorophyll - which we do not see; asnd we cught to cbserve a higher
teupereture on the red parts of the planet, which are presumably the parts without
vesetationu_ Instead, we find that the green parts af Mars are setually hotter than
the red parts.

Bvery book will give youadiffmntmabautlhﬂ But even iT there is
1ife there; ‘it is almost certainly 2 dving planet, Intelligent and ingenious beings
might be able to provide themselves with air by some means, but howr would they pro-
vide foud?

The only report so far on the 1954 observations of Mars is & seconl-hand one
gbout & measurement of temperatures wede in Russia. In 1956 Msrs will be closer
to us than it has been since 1924, and astronomers will contimve their intensive
study of these problems. They hope to be able to teke movies - which wil® help got
around the problem of cur own shismeping alr - and %o use the eleciron telescops.

* +* *

In the guestion-snd-ansver period that followed her mein talk, Mrs. Schiffmeun
answered a mmber of questions sbout Mars. Referring to the "cm.s,“ she gaid that
it is still debated whether these are real, cbjective markings. They do uppaer on
some photogeaphs; but the interpvetation of the markings it in doubt; it is possidle
that £ilm, like the human eye, blends separate spote or mavks into ssemingly streight
lines., However, the "wave of gquickening" certeinly does follow the "canals." She
stated that there 1s some evidence (cont. page 5)
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of & former oxygen age on Mars, since the red parts of the planet may be oxides.
The suggestion was made that since desert plants ani anmimals on earth have adapt-
ed themselves to life without water, life on Mars might have accomplished the
same thing, Mrs. Schiffwann said this was possible, especially since any Mar-

~ tain race would probably be more intelligent than we are. 8She also suggested
that CSI members read Sky and Telescope far February, 1955, which contains (in
eddition to the article menti below) an srticle about gray clouds and bright
flashes ("explosions"“?) on Mars.

A member of the sudience asked whether astronomers would concede that an
intelligent race 10 miliion years old might have succeeded in traveling faster
than light. Mrs. Schiffimann pointed out that this part of Einstein's theory -
that nothing can go faster than light - has pnever been questiomed by scientists.
A fundamental difficulty is that any body traveling at the speed of light ac-
quires infinite mass. HNothing we know of does travel as fast as light, but
certain fast electrons go at one-tenth the speed of light, and as Einstein pre-
dicted, their mass becomes much greater.

In enswer to & gueftion about the possible existence of another moon behind
the known one, Mrs. Schiffmann said that if so, the extra moon could not be very
large, as it has not had any noticeable gravitational effect on the moon. Another
question vas, "The moon is said to be approaching the earth; will it eventually
explode and form a ring of particles like Satwrn’s?” Mrs. Schiffwann sald that
the calculations about this are very delicate, and that it is nwbelievedthnt
the moon is in fact receding from the earth.
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The bibliography supplied by Mrs. Schiffmann in comnection with her talk,
for those who wish to read more about these questions, follows:

For basic information:
8ir Harold Spencer-Jones, Life on Other Worlds (MacMillan, 1940)
Fred L. Whipple, Earth, Moon and Planets (Harvard University Press, 1041)

On special casesa;
Bubertus Strughold, The Green and Red Planet (Univ. of New Mexico Press, 1953)
Gerard de Vaucouleurs, The Flanet Mars (MacMillan, 1951)
H. Percy Wilkins, Our Moon (Frederick Muller, Ltd., 195k; Macmillan, 1955)
(Note to CSI members: This is NOT the same Wilkins who wrote
Saucers on the Attack,)

Prejudiced in favar of life:
V. A. Firsoff, Omr m% Worlds smon, 1952)
Kenneth Heuer, Men Jther Wor Pellegrini & Cudahy, 1951)

Difficult but rewarding:

Harold C, Urey, The Planets: Their Origin and Development (Yale Univ. Press, 1952)
Recent magazine articles; :

George Wald, "The Qrigin of Life," in Scientifi August 1954

Otto Struve, "Life on Other Worlds," in Sky and %: February 1955
Bruce Bliven, "Is There Life on Other Planets?" in Digest, Februsry 1955



