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ASTRONOMICAL ADVANTAGES

OF AN

EXTRA-TERRESTRIAL OBSERVATORY

LYMAN SPITZER, Jr. !

This study points out, in a very preliminary way, the results that
might be expected from astronomical measurements made with a satellite
vehicle. The discussion is divided into three parts, corresponding to three
different assumptions concerning the amount of instrumentation provided.
In the first section it is assumed that no telescope is provided; in the second
a 10-inch reflector is assumed; in the third section some of the results
obtainable with a large reflecting telescope, many feet in diameter, and
revolving about the earth above the terrestrial atmosphere, are briefly
sketched.

It should be emphasized that this is only a preliminary survey of
the scientific advantages that astronomy might gain from such a
development. The many practical problems, which of course require a
detailed solution before such a satellite might become possible, are not
considered, although some partial mention is made of certain problems of
purely astronomical instrumentation. The discussion of the astronomical
results is not intended to be complete, and covers only certain salient
features. While a more exhaustive analysis would alter some of the details
of the present study, it would probably not change the chief conclusion --
that such a scientific tool, if practically feasible, could revolutionize

I The report re-printed here appeared as Appendix V of a larger
document prepared for the Project RAND of the Douglas Aircraft Co., on
1 September 1946. At that time, Prof. Spitzer was on the astronomy
faculty of Yale University; he has been affiliated with the Princeton
University Observatory since 1947.
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Dr. Lyman Spitzer

Astronomer who first proposed a spacebased .
observatory
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The astronomical community joins in.

Dr. Nancy Grace Roman
_A Astronomer who started NASA's space astronomy :
53 o AR program
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April 24, 1990 April 25, 1990
Launch onboard space shuttle C Deployed into space

On Its Way!
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lllustration of the Andromeda Galaxy and the Milky Way Collision



Hubble in Detall

INTERNATIONAL PARTNERSHIP
NASA, ESA

LAUNCH DATE
April 24, 1990

LAUNCH VEHICLE
Discovery (STS31)

MASS

27,000 pounds (12,200 kg)
as of Servicing Mission 4

MAXIMUM DIAMETER
14 feet (4.2 m)

LENGTH
43 feet (13 m)

ORBIT HEIGHT
320 miles (515 km)

ORBIT PERIOD
95 minutes to complete one orbit around Earth

ORBIT VELOCITY

About 17,000 miles per hour (27,000 kilometers per
hour)
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Servicing

Astronauts deployed and later serviced
Hubble. They installed advanced
Instruments, inserted new technology,
repaired broken hardware, and performed
standard maintenance.
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Observations

NUMBER OF OBSERVATIONS TAKEN
~ 1,700,000

ASTRONOMICAL OBJECTS FOR WHICH
DATA HAS BEEN COLLECTED

Over 100,000,000

PERCENTAGE OF THE SKY OBSERVED
0.1%

DISTANCE LIGHT TRAVELED FROM THE
FARTHEST OBJECT (GALAXY 2\1)
HUBBLE OBSERVED

13,400,000,000 lightyears

DISTANCE LIGHT TRAVELED FROM THE
FARTHEST INDIVIDUAL STAR (EARENDEL)
HUBBLE OBSERVED

12,900,000,000 lightyears

LONGEST EXPOSURE TIME FOR ONE
POINTING

<1,000,000,000 seconds



Bubble Nebula (NGC 7635)



