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Challenge of Space Age

The space age has brought together physics, astronomy
and the earth sciences to form an area of research of its own.
The greatest achievement will depend on future scientists.

By. DR. ROBERT JASTROW

Chief, Theoretical Division, Goddard Space Flight
Center, National Aeronautics and Space Ad-
ministration.

An address given at the awards banquet
of the 12th National Science Fair-Inter-
national in Kansas City, Mo., May 12.

» IT IS AN HONOR to speak at the
12th National Science Fair-International,
and to address the young men and women
who have earned the privilege as winners
in state and regional science fairs of dis-
playing their science projects in this na-
tional competition. We wish to congratulate
the ScieNce Service also, and the Science
Clubs of America, who have made this out-
standing National Science Fair possible.

I know you shared with me and all
Americans a strong feeling of pride and
excitement on May 5, when we sent the
first American astronaut into space and
back safely to earth. That was a great
achievement, the first major step in our
program for the manned exploration of
the planets, and the harbinger of important
events to come.

These are remarkable times, both for us
already engaged in research, and for you
who are now discovering the basic structure
of science. There has been an explosion of
energy in the new field of space research, a
field which came into existence only three
years ago, but has already brought together
large areas of physics, astronomy, and the
earth sciences to form an area of research
with a character and integrity of its own.
The rate of growth in this new discipline
has been phenomenal. In 1958, a single
scientific monthly, the Journal of Geo-
physical Research, published a half dozen
papers in space science. In 1959 this same
monthly  published approximately 60
articles in the field, and in 1960, no less
than 120 articles.

Scientists Respond to Challenge
This volume of activity represents the

response of scientists to the opportunity and
the challenge provided by rockets and space-

craft which can carry apparatus weighing.

several hundred pounds into orbit above the
atmosphere and out into interplanetary
space.

These spacecraft permit us to obtain in-
formation which we could not get on
the ground. They open up new avenues of
attack on some of the most important scien-
tific problems to occupy the mind of man—
problems related to the manner in which
the sun controls the atmosphere of the
earth; to the properties of the moon and
the planets, to the origin and the history

of the solar system; and to the structure of
the universe in its most distant regions.

Our government and our scientists, in
collaboration with the scientists of the
United Kingdom and other countries, are
responding to these opportunities with a
remarkable display of energy and imagina-
tion. In a series of 19 elaborately instru-
mented scientific satellites and space probes
launched during the last three years, we
have examined the properties of the upper
atmosphere and its extension into the inter-
planetary medium, and unraveled the com-
plex and significant history of the relation
between atmospheric properties and the
solar outbursts; we have taken photographs
of the earth from above, which reveal pat-
terns of organization in the cloud cover
over areas hundreds of thousands of square
miles at one time and are rapidly advanc-
ing our ability to forecast the weather; we
have charted the deviations of satellite
orbits from their expected paths, determin-
ing thereby the irregularities in the gravi-
tational field of the earth, and acquiring an
understanding of the structure of our planet
in its deep interior which could not be
gained by surface means and most recently
we have launched a gamma-ray telescope
into orbit, designed to reveal the sources of
energetic radiation in the sky, previously
hidden from us by the blanketing effect of
the earth’s atmosphere.

Contribute to Astrophysics

Among these many projects in the
National Aeronautics and Space Adminis-
tration science program, astrophysics is an
area to which we can make a unique con-
tribution. All the information we have
about the stars and galaxies in the distant
regions of the universe comes to us in the
form of starlight reaching the surface of
the earth. This light is collected by large
telescopes, dispersed into a spectrum, and
photographed to tell us the composition, the
temperature, the speed of motion, and other
basic characteristics of the stars and inter-
stellar gas and dust between them. That
is how we obtain the knowledge we now
possess regarding the universe around us.

This information which can be collected
on the ground is pitifully meager because
the atmosphere of the earth is an absorbing
curtain, which screens out most of the star-
light reaching us, permitting only a small
band in the visible region and a certain
amount of the radio region to arrive at the
ground. We can study the full spectrum
of incident starlight and thereby immeasur-
ably increase the understanding of the entire
universe, if we can mount a telescope in a
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satellite and place it in orbit above the
earth’s atmosphere.

For the first time in the history of science
we now have the ability to do precisely
that, and the development of the satellite
telescope, called the Orbiting Astronomical
Observatory, is one of the major projects of
the NASA science program. It will take
several years to perfect the techniques of
guidance and control for pointing the tele-
scope accurately from its satellite mount,
and other problems that must be solved for
the orbiting telescope, but when they are
surmounted, the satellite observatory will
be one of the most important contributions
that the space program can make to science.

The coming NASA investigations of the
moon and the planets are both scientifically
important, and perhaps the most exciting of
all to the general public, because they in-
volve the direct physical exploration of
virgin territory, in the spirit of the voyages
of discovery and exploraton in . the six-
teenth and seventeenth centuries by which
we came to know our own planet.

Moon Explored First

The first extraterrestrial body to be ex-
plored will undoubtedly be the moon,
which is the earth’s nearest celestial neigh-
bor. Mars and Venus are 100 times more
distant, and a rocket that could reach the
moon in a day or two could take months
to arrive in the vicinity of one of these
planets. An instrument station on the
moon could also communicate with the
earth more easily than one on Mars or
Venus. The moon is a way-station en route
to the planets, and a testing ground for the
development of rocket technology and
scientific apparatus required for the ex-
ploration of the planets.

The moon is a body whose surface has
probably preserved the record of its history
remarkably well, and better in fact than
either Mars or Venus. For this reason, the
moon is a particularly interesting object to
the scientist, quite apart from its role in
the technological development of the space
program. It is a Rosetta Stone of the solar
system, whose surface holds a key to the
history and development of planetary
bodies. The exploration of the moon will
provide otherwise unobtainable clues to the
manner of formation of the solar system,
some four and a half billion years ago, and
to its subsequent history.

In the first decade of the lunar explora-
tion we will rely on unmanned spacecraft.
The first major flight in the unmanned
program is expected to take place in less
than a year, when a spacecraft known as
the Ranger is launched toward the moon
on a trajectory which will carry it to an
impact in the vicinity of the craters of
Copernicus and Kepler. Ranger is now
under development in the Jet Propulsion
Laboratory of the California Institute of
Technology. On approach to the moon’s
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surface, it will obtain a series of TV images
and relay them to the earth by radio. The
last of these photographs should have a
resolution of details on the surface hun-
dreds of times better than obtainable on
earth.

It will contain other instruments, includ-
ing a seismometer designed to survive the
shock of impact and to transmit back to
earth data on the level of earthquake ac-
tivity within the moon’s interior, which can
be analyzed to determine the moon’s in-
ternal structure. Later and more advanced
spacecraft, to be launched with rockets of
greater thrust, will be able to deposit in-
struments gently on the surface of the
moon for sophisticated physical and chem-
ical tests of its surface.

Manned Flight to Moon

When manned flights to the moon be-
come possible, we will reach the cul-
minating and most rewarding phase of the
lunar exploration. An extended period of
engineering and scientific development will
be necessary before we can achieve manned
flights into space. The first step towards
that goal is represented by the Mercury
project which has as its objective the
orbiting of an astronaut around the earth,
and his safe return. The Mercury project
involves the training of astronauts; research
and development on life support and safety
systems; recovery of the space capsule; and
the critical problem of re-entry of the space
capsule into the atmosphere after the orbit-
ing of the earth.

Orbiting of the Mercury space capsule,
now that we have successfully achieved a
sub-orbital flight test, will be our next big
step forward. Then subsequent to the orbit-
ing of the manned spacecraft around the
earth, there is planned a manned space-
craft known as Apollo, which will carry
crews of two or more astronauts; weigh
15,000 to 20,000 pounds; provide living
quarters with limited freedom to move
about and carry out scientific observations
in the capsule and assure sufficient flight
duration and maneuverability for missions
varying from earth orbiting, to moon
orbiting, and return.

These are the achievements and potentiali-
ties of the space program in basic science;
in addition, in the course of several years,
earth satellites will make extremely im-
portant contributions to applied science, in
the fields of communications and weather
forecasting, with direct and immediate
gains for the economy of this country and
of the world.

Satellites for Radio and TV

Today the capacities of international tele-
radio and cable systems are burdened by
present needs and will be exceeded by to-
morrow’s demands. Conventional terres-
trial television signals cannot be transmitted
directly more than 200 or 300 miles. Even
though ground-based microwave relay links
and coaxial cables overcome range limita-
tions, they are impracticable, unreliable, or
prohibitively expensive for overseas com-
munications.
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Such programs as NASA’s project Echo
(the “passive” or non-instrumented balloon
satellite many of you have seen passing
overhead) have demonstrated that satellites
can be used to reflect teleradio and TV
signals.

NASA’s planned project Relay will in-
volve the launching of “active repeater” sat-
tellites into space, which, with their elec-
tronic instruments, will relay messages from
the earth to other active repeater communi-
cation satellites and back down to the earth
at the desired terminal point.

NASA’s successful meteorological satel-
lites, Tiros satellites I and II, have already
observed and transmitted more than 44,000
television pictures of the earth’s cloud pat-
terns and taken infrared measurements of
the heat of the earth and its atmosphere.
These meteorological satellites are the first
steps in aiding us to understand better the
atmospheric processes which produce our
weather and climatic changes.

Weather Research

At present our meteorological observa-
tions from the ground and from balloons
only can provide us with a 20 to 30 percent
coverage of weather phenomena, mostly
from the Northern Hemisphere and the
underside of the atmosphere. Extensive
areas are not yet covered by weather ob-
servations, and constitute regions in which
storms can be generated and grow without
detection, before they move over inhabited
areas. These gaps will be filled by a weather
satellite system.

The significance of these projects is
sometimes lost in the international com-
petition over rocket thrust, but it must be
remembered that it is the scientific achieve-
ments, in both manned and unmanned
flights, which deepen our understanding of
the nature of the universe and the causes
of natural events, and which are the en-
during contributions of space research to
society. It is this progress in our under-
standing of the world around us which
you, who are embarking on careers in
science, must always keep before you as
your principal goal.

Future Rewards in Space Science

The discoveries in science which you
achieve will have an enormous effect on
our lives in the future. We have entered a
period of rapid scientific progress, in which
the rewards can be very great, but the re-
sponsibilities are very heavy. The scien-
tists of my generation have already made a
start towards the realization of the poten-
tial benefits of space research. But we are
working with very crude tools in the Model
T era of the space age.

Our greatest achievements are still ahead
of us, and our success will depend entirely
on the scientific and engineering talent of
your generation. These are great oppor-
tunities and a great challenge, both for
you and for the schools and universities
from which you will obtain your training.
I congratulate you again as regional and
national winners, and I wish you every
success in your future efforts.
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Have you a young
CHEMICAL GENIUS
in your home???

Send him this 8urprise pack-

age. Put him in_‘‘Seventh
eaven”’. Packed full of
(standard size) chemical ap-

paratus and such like goodies. No dangerous chemicals.

No junk. Much of this useful, beautiful glassware
(Pyre.x and Kimble included) makes decorative con-

versation pieces for the home as well. We guarantee

every lot to be worth 3 to 5 times what we ask. Just

perfect for drug-store window displays.

Send $10.00 for Medium Selection. P.P.

Send 20.00 for Larger Selection. P.P.

8end 80.00 for Stlll Larger Seleotion. P.P.

HARRY Ross Scientific & Lab Apparatus

61-L Reade St., N.Y. 7, N.Y.

New “Mechanical Educator” to

IMPROVE MEMORY

Learn faster than ever with new device effective for
learning languages, speech, tables, facts, formulae, etec.

DORMIPHONE MEMORY TRAINER

* Speeds up learning processes
* Aids concentration
* Provides entertainment

The Memory Trainer
records, instantly
plays back, and
when clock is set,
automatically re
peats speech, music,

anylmatfrial ‘lt Self-
regular ntervals :
through a built-in Contained

speaker. No reels of Recording Cartridges

tape to snarl or re- from 380 seconds

wind. Portable. to 66 minutes

Ideal aid for work, Easily removed. Can be stored

school, child  train- or ‘‘erased’’ instantly and re-
used repeatedly.

s U Write TODAY for FREE

tors, psychologists, folder with complete Informa-

people of all ages. tion. No salesman will call,

Modernophone, Inc., 125-061 Radio City, N.Y.20,N.Y

CRASH!

A tragic ending of your air-line flight
could be personally disastrous for
you, but financially disastrous to your
family.

Newly designed for the profes-
sional man, scientist and executive
under 65 years of age is the

‘55’ PLAN

For only $55 it covers for a full
year upon commercial airline flights.
$100,000 Accidental Death

5,000 Max. Medical Payments

50,000 Maximum Disability Benefits

Act today on this special offer.

To: Disability & Casvalty Inter-Insurance
Exchange, Box 104, Champaign, llinois

| herewith enclose my premium payment of $55

for the '55' PLAN to become effective on first day

of month following receipt and cover for a full
12 months.

(Type or print)

Name

Address

Date of birth

Beneficiary

Signature

(Code No.) SNL-61




