frequency it is possible to obtain the results in a
much shorter time. The extent to which a set of
echoes resulting from a certain transmitted fre-
quency is correlated with another set whose
frequency has been shifted by Af is described by
the frequency correlation function, p (Af), which
can be written as

p(&f) = (S—‘;"—AfAf)2

where 7 is the pulse duration. The transmissions are
assumed to be rectangular pulses occurring very
closely in time with the echoes arising from a
single reflecting volume containing a large number
of scatterers. The experimental values of p(Af),
shown in Fig. 4, agree reasonably well with theory.
To obtain statistically independent samples of the
backscatter from a given volume, it is evident that
the transmission frequency must be shifted by at
least the inverse of the pulse duration. This
property allows information to be gathered rapidly
by frequency shifting instead of by observing at a

single frequency for a long time. Frequency step-
ping may enhance the performance of some tech-
niques, such as post-detection integration, in
which numerous statistically independent clutter
samples are desired.

Fig. 4—Frequency correlation coefficient of rain echoes.
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S. N. Foner, co-author of “Mass Spec-
trometry of Very Fast Chemical Reac-
tions,” is Chairman of the Editorial
Board of the APL Technical Digest. Dr.
Foner was born in New York, New
York. At Carnegie Institute of Tech-
nology he received B.S. degrees in
mathematics and physics, and M.S. and
D.Sc. degrees in physics.

Prior to joining APL in 1945, Dr.
Foner was involved in research on the
Manhattan Project. A specialist in mass
spectrometry, electron-spin resonance,
molecular beams, free radicals, electron
impact phenomena, and underwater
sound, Dr. Foner’s first assignment at
APL was as a physicist in the Aero-
dynamics Group. Later, as Supervisor of
the Mass Spectrometry Group in the
Research Center, he was concerned with
research on appearance potentials,
detection of free radicals, and reaction
kinetics. He has served as Science
Coordinator, U. S. Science Exhibit,
Seattle World’s Fair, 1962, and as a
member of the Committee of the
National Academy of Sciences-National
Research Council, Advisory to the Army
Research Office. In his present position
as Supervisor of the Electronic Physics
Group, Dr. Foner is coordinating
research in mass spectrometry, electron-
spin resonance, electron impact studies,
geomagnetic studies, and acoustics. Dr.
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and the American Physical Society.
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a member of the American Physical
Society, the New York Academy of
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courses in personnel administration at
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an Administrative Associate and has
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in the Personnel and Education Group.
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fessional staff recruitment, in education
and training of new professional staff
members, in assisting employees in their
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employee counseling. Mr. Wright
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Management Development Program
and was an officer and founder of the
Washington Technical Forum.
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