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Of the 142 scientists analyzing moon
dust brought to earth with Apollo 11,
one, at least, will be searching for
signs of water. Using Nuclear Mag
netic Resonance and computer
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beauty of this fast, extensive testing
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at the Jet Propulsion Laboratory will
be characterizing the kind of hydrogen
in moon dust and how much of it
might be ascribed to water. He'll also
be looking for the hydrogen-deuterium
ratio; signs of heavy hydrogen might
contribute to historical tracing of the
bombardment of the moon's surface by
solar high energy protons and
In his experiments, Dr. Manatt will
be using Hewlett-Packard compu
terized instrumentation. He'll first use
a Hewlett-Packard programmed
frequency synthesizer to sweep his
magnetic resonance spectrometer over
the range of resonance interest.
Then a Model S480A Signal Averager
to enhance the signals resulting from
resonance and resonance decay by
lifting them out of their noisy environ
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But now there's a system that makes
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to which they're applied, then accepts
and records measurement data.
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ment. His Hewlett-Packard 2l1SA
computer, besides controlling the
experiment, will perform integration
and lineshape analyses functions to
give him quantitative information and
Fast Fourier Transforms to produce
precise visual readouts in the frequency
domain of other nuclear magnetic
Through computer manipulation

stages, can be made in less than 10
seconds. Individual steps can be

is that it also improves the quality of

techniques, Dr. Stanley L. Manatt

resonance properties.
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statistical data in non-destructive
nuclear magnetic resonance spectrom
etry, studies of moon dust samples may
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complicated task a simple matter

Physical Laboratory of the Scripps
Institution of Oceanography, Univer
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a cigar tube. When FLIP ' s in position,
ballast tanks are filled and the vessel
floats in

a

vertical position, bow up,

with very little motion, even in
rough seas.
To help this floating laboratory get
maximum information in the shortest
possible time, Scripps' scientists needed
a real-time computation ability. A
Hewlett-Packard computer is being
used to fill this need and has become
an important part of the fact-finding
miSS IOns.
This system, with background as
well as foreground capabilities,
performs three jobs at the same time.
In the foreground, i t collects data with
programmed tests; simultaneously,
in the background, it facilitates
development of new programs for
subsequent tests and processes the data
from the continuing tests. Previously,
data could only be processed on shore,
Th is ruled out the practicality of
on-line repetition of the dynamic ship
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board experiments, results of which
are subject to the changing conditions
of the seas and to navigational repeat
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ability. In addition, the computer is

10,000 psi and near-freezing temper

rugged enough to perform even under

atures, the ocean depths pose as great
a problem for exploration as they hold
promise for mankind's future.
The promises include aquatic
farming, underwater communications

the most adverse climatic conditions.
This 2 0 0 5 A Real-Time Executive
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priced from $ 7 5 , 0 0 0 . A brochure on
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This stability has been found in the
FLIP ship, operated by the Marine

1 506 Page Mill Road, Palo Alto,
California 94304 ; Europe : 1 21 7
Meyrin-Geneva, Switzerland.

OOi l S

© 1969 SCIENTIFIC AMERICAN, INC

