NEPTUNE
ORBIT
OBSERVA

® All modern astronomy rests on an
inadequate, and rather shaky founda-
tion—the Earth. The fact that astro-
physics and astronomy are, necessarily,
observational sciences—until, at least,
we are able to put together stars and
planets ourselves—makes the obser-
vational equipment the very essence
of the science.
Necessarily, to date,
must usc the Earth and its
ments as the basis from which all of
its work extends. The distance to the
Moon is measured by triangulation,
using. the surveyed diameter of the

astronomy
move-

Earth as a base line. For a 230,000
mile distance, an 8,000 mile base
line is reasonably satisfactory. (Ideal

would, of course, be a base line
about the same order of length as the
distance to be measured.) But for
measuring the 93,000,000-odd miles
to the Sun, or even the 23,000,000-
odd ro Venus, it’s an inadequate base
line.

The base line for measuring the
distance to the nearest stars is even
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less adequate—the 186,000,000
diameter of Earth’s orbit. Fj
course, we don’t know thag
accurately, because we have tg
ure it by using our 8,000-m
base line. Second, even if we k
accurately, the distances to
ured are light-years, and our k
is in light-minutes. Almost
1,000 light-seconds, which
very adequate base for n
cven the nearest stars,

Space  satellites—mann
satellites—will allow us to y
mously better inscruments,
the problems of atmospheric
ence. But that won't give us
quate base line for measure

. unless the space satellites a
enormously greater distance
positioned with precisely
curacy.

Neptune is 2,800,000,000
from the Sun; it has an orbi
very nearly perfectly ci
with very Iow inclination to ¢
of the ecliptic. (Unlike Pluto, w
has a highly eccentric, and
inclined orbit.) In the year
Neptune will have completed
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complete orbit \ldct

cbservation. The accuracy with which

its orbit is known far exceeds

that could be arranged for an inde-
pendently  orbiting  space satellive;
Neptune's orbit has been surveyed
with meticulous accuracy for more
than a century.

Further, the orbit of any space
satellite would be unstable; as sup-
plies are brought to it, and men and
materials taken away, the mass of the
satellite would be continually under-
small, but significant changes.

Neptune's immense mass wouldn't
be subject to such variations. But,
unforrunately, Neptune is anything
but an hospitable environment; if
domes could be built and maintained
there, we'd have our instruments sunk
in a turbulent atmosphere again
anyway.

Space observatories in orbit about
Neptune, however, would be tied to
Neprune’s precisely known positions
by simple, highly accurate survey.
Neprune’s 3,000-mile diameter moon,
Triton, moreover, could serve as a
location for a fixed base-camp serving
the space observatories. It's not going
to be desirable to have heavy ma-
chine tools mounted in the observa-
tory stations; they vibrate things.
Since Triton, too, has been observed
over many decades, Triton's orbit
also is known with high precision, and
the angular relationship Sun-Nep-
runc-Triton can be calculated at any
time, with accuracy greater than it
could be measured, because many
decades of precision observation have
smoothed out instrumental errors.
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the lnmnuda of solar radio em
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fied as the remains of a superno
that exploded abour 1050 A. '
nhouoneofdumouimmcﬂm
emission sources in the galaxy. And
there is indication that Ludng
source of extremely hi | cos
mic rays. Calculations of thewhw
dwarf stellar remains from the _
nova blast indicate it has a diameter
of about 17,000 miles, and is sill
radiating—despite dmmmucaw
—at a rate 30,000 times our Swn's!

ature, naturally, almost no l@u—-—
relatively speaking—is emitted. The
star is radiating nearly all of its out
put in the most extreme ultraviolet
and X-ray regions.

Neither of those radiations can
pass through an atmosphere; we badly
need X ray, cosmic ray, and ulera-
violet telescopes, as well as radio
telescopes to cover the spectrum we're
now missing, or barely detecting.

The Neprune Orbit Observatory
would be far better than Earth-sate}-
lite observatories not only because of
escaping the Sun's flood of similar
radiation—but because Earth itself
would be a shricking, howling bed-
lam of radio transmissions. :



Mount Wilson Observatory has had
steadily increasing difficuley as Pusa-
dena increased in size, and Pasadena’s
use of electric lighting increased per
gapita. Any Earth-sarellite observa-
tory could expect a similar problem.

The use of the diameter of Nep-
tune's orbit for triangulating stellar
distances would be ideal—within the
Solar System, at least, it's the best
possible—except for one slighe diffi-
culty. It takes too long—one hundred
sixty-five years—to get from one end
of the orbit to the ather.

However, using plates made at
Neptune, and plates made at an as-
teroid observatory, or ar a Jupiter
satellite observatory, we would have
the necessary two-position readings
| of angles, and would have a base line
§ some 3,000,000,000 miles long.

Incidentally, the materials used
in building the space-observatory in-
struments involve certain problems
we've never before had rto consider.

In
times
to
come
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Next month our cover will be done by a4
artist, Lloyd Birmingham, who's done a nice
of presenting a famisliar scene . . . under &
familiar circumstances. Some ome of these
the polar glaciers are going to mels, you

. and that white stuff on Greenland
up to a mile thick.

H. Beam Piper bas the featwre not
“"Nawudsonse,”
ring to what nonsense words seem to be |
when your method of listening to words
pens to be a bit differens.

space probes have shown
space, you can't just use
metal!  Where Earch's - a
makes the ultra-light mecals
and sodium unusable due to
attack—in space, the lack
phere makes them unusable
their vapor pressure! They sif
sublime away into space.

Even more common metals |
aluminum, copper, zinc, and’
unusable-—they give off a
ous, contaminating cloud of
that will condense on anyth
vicinity. The usable metals
ones you'll find in regular ise
vacuum devices that are d
maintain a vacuum, while
—nickel, tantalum, tungster
nium, and the quasi-metallic
all of which are used in hi
radio transmitter tubes
temperature and high
tions are imposed. ®
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