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Fig. 1—Theoretical /A% for a loaded dipole of
length , diameter 1/900, center loaded by a negative
resistance RL.
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behavior for a center loaded dipole. Because
of (3), the bandwidth of a small loaded scat-
terer can be increased only by reducing o,
and vice versa.

Restricting the discussion now to tun-
nel-diode loads, one has a very effective way
of modulating the scattered signal by modu-
lating the bias on the diode. A voltage modu-
lation of a few millivolts can swing a tunnel
diode from the negative resistance region to
the positive resistance region. The ad-
vantages of using a modulated scatterer for
field measurements have been discussed in
the literature,t? If the bias were provided by

4 J. H. Richmond, “A modulated scattering tech-
nique for measurement of field distributions,” IRE
TRrRANS. ON MICROWAVE THEORY AND TECHNIQUES,
vol. MTT-3, pp. 13-15; July, 1955. _, —

5 M. K. Hu, “On measurement of F and I field
distributions by using modulated scattering methods,”

IRE Trans. oN Microwave THEORY anNDp TECH-
NIQUES, vol. MTT-8, pp. 295-300; May, 1960.
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a photoelectric cell, one could obtain the
modulation by shining a modulated light on
the cell. This would be similar to the tech-
nique of Vural, ¢ al.,’ but much more sensi-
tive.
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From 1951 through 1954 he served in the
U. S. Air Force as an Instructor in radar and
radar test equipment at Lowry Air Force
Base, Colo. He joined the Ultramicrowave
Group at the University of [llinois in 1956
as an Undergraduate Technician designing
and constructing high-power modulators,
waveform generators, and special power
supplies for low millimeter wavetubes. Since
1958 he has been actively engaged in re-
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plied physics from Harvard University,
Cambridge, Mass. While at Harvard he
studied the resonance properties of single
and polycrystals of ferrimagnetic garnet
materials.

During the summer of 1954 he worked
with the power transistor development
group at Bell Telephone Laboratories. He
has been employed for the past five years by
Sperry Microwave Electronics Company,
Clearwater, Fla., where his work has been
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Ph.D. degree from
the University of
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Ohio State University, Columbus. After re-
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N. Y., as a Project Engineer, and in 1951,
he became Supervisor of the klystron and
microwave semiconductor unit. In 1955, he
joined Airborne Instruments ILaboratory,
Deer Park, N. Y., where he is now a Con-
sultant in the Applied Electronics Depart-
ment. He has been concerned with the
development of microwave filters, para-
metric amplifiers, multimode waveguide
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stituents. He has also pioneered in millime-
ter radio astronomy.
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R. Ulrich (S'56-M’58) was born in Wup-
pertal, Germany, on February 22, 1935. He
studied at the Universities of Hamburg,
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Frankfurt and Frei-
burg. In 1961 he re-
ceived the Diplom-
Physiker degree for a
worl on a high volt-
age electron gun.

Since 1962 he has
an appointment as
Assistant at the Frei-
burg University, Ger-
many, and is cur-
rently working for his Ph.D. degree. His
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kov effect at submillimeter frequencies.
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School at Stratford-
on-Avon, England.
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the Telecommunica-
tions Research Es-
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radar and millimeter waves. For several
years he has specialized in millimeter wave
radiometers.

Mr. Warner is a Gradnate of the Insti-
tution of Electrical Engineers.
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(8’56-M’58) was
born in Chattanooga,
Tenn., on December
25, 1935, He received
the B.S.E.E. degree
from the Massachu-
setts Institute of
Technology, Cam-
bridge, in 1957,

Since 1957 he has
been associated with Airborne Instruments
Laboratory, Deer Park, N. Y., except for a
period in 1958 when he served with the Sig-
nal Corps at USASRDL, Ft. Monmouth,
N. J. While at AIL he has worked on para-
metric amplifiers, ferrite devices, filters, and
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Robert W. Zimmerer, for a photograph and
biography, please see page 157 of the March,
1963, issue of these TRANSACTIONS,



