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Some of the scientists and illustrators who took part in Collier’s symposium (left to right): Rolf Klep,
Willy Ley, Dr. Heinz Haber. Dr. Wernher von Braun, Dr. Fred L. Whipple, and Chesley Bonestell
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The Heavens
Open

By Dr. FRED

L. WHIPPLE

Chairman, Department of Astronomy, Harvard University

Once above the atmosphere w

ow, a revolution will take plac

for the first ti

N MANY respects, today's astrono-
mers might as well be blindfolde

i coal mine. The earth’s at-
mosphere, a perfectly clear day
or night, blankets out many of the secrets
of the universe. Details of the surface of
the moon, planets and star groups dis-
appear in a dancing blur because the
atmosphere is

darl
even on

mits free passage only to the visible light
rays.

The establishment of a telescope and ob

d_this era of

be 58 revolutionary to

science as the invention of the telescope

cmmph‘ photoe

very probably wil look Iike &
irregular sunflower

mottled,
we now

s and m.mm

caks, while the usually invisible

rona will show up as the main source of
light

Simil

ly, familiar star constelations
he

plates sensitive o all the wave
lengths of ultraviolet light.
tars send ultraviolet as well as visible
light. Some, however, radiate mostly
ultraviolet. These appear to the eye,
but will be exceedingly bright to the spe.
cial camera. Those which send out very
little ultraviolet light will hardly show on
special photographic plates. The
lself might be markedly
1 Lm» Just how
nating to the
astronomer than acquiring “full vision"” is
the fact that space travel will permit him
to change position in space. For instance.
there is our moon, relatively near and
der observation since the first telescope
was built, But the moon slways farns dhe
same side toward the and almost
one half of its total surface has never been
seen by man.

a good,

hich blindfolds our sci
Man will,

ear look at the universe

in astronomy.

What are the first astronomers who
make a round-the-moon journey going to
n that completely unknown portion?
Will they find mountains, plaing sud o
ters like those we see on the side visible to
s now? OF willthey ind a plain, serated
agged canyons—or a landscape
by “anything? And were the
moon's gigantic craters formed by some
type of volcanic action or are they  result
of collision with flying mountains from
space? Is there really a thick layer of dust
covering the moo

W hen the sun becomes tempera

s it frequently does, it develops

igantic storms on its s emitting

gpccssive amounts of ultraviole light and

rays, cjecting _high-spe

atoms. Although they cannot be observed

tions knock out our

ad munications, cause

transcontinental teletypes to go berserk

and sometimes even burn out t long-range
tel d power cables.

There is litle doubt that our space sta-
tion astronomers, maintaining a 24-hour
surveillance of the sun and all its radia
tions. not.only will find the explan
for these solar storms but will learn to
predict them in advance. Preparations
could then be made to protect our elec-
tronic equipment.

can mention only a few more projects
which will fascinate the astronomers of
space. Among them: (1) the mysteries of
the superhot and exploding stars; (2) the
composition of the atmospheres of other
planets, such as Mars; (3) details of the
surfaces of other planets (which may of-
fer evidence concerning possible  life
there); (4) analysis of the great dust and
gas clouds of the Milky Way, where stars
(3) mapping of similar regions
gala mprising billions
. “They should discover important
clues regarding the expansion of nm uni-
verse, its dim s and its nature

The mmnmmr will o longer be lim
ited to sceing as hrough a glass, darkly.”
The universe will spread out clearly be-
fore him. .

Specially designed round-the-moon ship hovers 200 miles above lunar surface

as space s
0 space will take r\.- days to cover
moon is to right.

niite take close-up photographs. One-way journey from station
mil

Rl e o e e

Never-seen fac the
ed s0 that sun lights hidden side

239,










Predicting the position and motion of the space station itself will be
one of the most difficult problems ever encountered in celestial mechanics,
or the science of predicting the positions of astronomical objects. The earth’s
doorknob shape, with a bulge of several miles at the equator, combines with
the changing direction of the moon’s attraction to alter slightly but con-
tinuously the nearly circular orbit of the space station. Until recently, the
calculation of such an orbit would have taken a good computer a consider-
able number of hours. But the orbit of the space station will change by an
infinitesimal amount in the short period of each 2-hour swing. Therefore,
unless the computer can calculate this new orbit in less than the 2 hours
necessary for the space station to make one journey around the earth, it is
obvious that his calculations can never keep abreast of the space station, let
alone predict its position in the future.

The answer to the computing problem lies, of course, in the huge

“electronic brain” calculating machines which we have today. Their use on
the ground will be absolutely essential in plotting the motion of the space
station. Following this man-made island in the sky continuously and precisely,
these electronic machines will be able to make exact calculations with much

greater rapidity than the speed of the space station in its 2-hour journeys
around the earth.
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U.S. SCIENTISTS
PLOT ORBIT
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maticCalculators are

Sold and Serviced by —
a Factory trained per- Fn In E N
sonnel in over 250 Com- CALCULATING MACHINE CO. INC.

pany controlled Sales R T T
Agencies throughout

the United States
and Canada.
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FRUMN Fred L. Yhipple and
J. Allen Hynek ?

SUNIECT: Ephemeris IV v

We have learmed through MNr, jddams of your most exeellent work

In devising and programming for us the mich discussed Ephemeris
IV. We understand that this was done despite the press of your
ather work and that your Ephemerde IV rather than the one orizi-
nzlly planned, and which fa still under profezsional care, 1s
now beling used for daily predictions for our stations.

Your work on this program represents & sonslderable achievement
and you &re Yo be eminently congratulated on the success of this
difflcult program, You deserve our particulsr thanks for accm-

loting 1t at a most critical time when ostatlion predictions on
an efficient and routine basis becams an sbsolute n

wlsh you every contimied success 1
work on this project tut in your 3
that your agsociation with us will
if, of course, this should fif in with

Again please accept our sincere thanka for having done
awell job for us,

https://colorforth.github.io/sao.htm
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