
niques for precision astronometry,
which included leading field expedi-
tions to solar eclipses in Kenya, Sudan
and Sweden for geodesy measure-
ments. At Indiana Atkinson remained
active for 15 years, teaching classes and
conducting research in general relativi-
ty and fundamental positional astron-
omy.

While at Indiana, he designed and
supervised construction of a unique
sundial which, by means of a simple
tilting mechanism, reads standard
(rather than solar) time to better than
one-minute accuracy.

R. KENT HONEYCUTT
Indiana University

ATKINSON

which he joined the astronomy faculty
at Indiana University.

He was an unusually versatile scien-
tist with productive interests in stellar
structure, relativity and the design of
precision astronomical instruments.
He is perhaps best known for his
pioneering work in the applications of
nuclear physics to stellar structure. In
1929 he and F. J. Houtermans produced
the first qualitative theoretical descrip-
tion of nuclear energy generation in
stars, laying groundwork for later
treatments by Hans Bethe and Karl
Friedrich von Weizsacker that identi-
fied the specific reactions responsible
for converting hydrogen to helium in
stellar interiors. In subsequent papers,
published in 1931, Atkinson first sug-
gested that the cosmic abundances of
the elements could be accounted for by
processes in stellar interiors. These
papers contained many ideas that are
now widely accepted as fundamental
aspects of stellar structure, such as the
short lifetime of upper main sequence
stars and the absence of nuclear energy
sources in white dwarfs.

During World War II Atkinson
played an important role in coordinat-
ing Allied work on two scientific prob-
lems of great practical importance to
the war effort: From 1940 to 1943 he
worked on demagnetizing ships and
subsequently served in Washington as
Scientific Liaison Officer. In 1944, at
the request of Edwin P. Hubble, he
went to the US Army Ballistics Re-
search Laboratory at Aberdeen, Mary-
land, to assist in the application of
photogrammetry to ballistics.

Returning to Greenwich in 1946,
Atkinson undertook, for the next eight
years, the heavy responsibilities of
moving the Royal Observatory to its
new site at Herstmonceux Castle, Sus-
sex. During this time his research
concentrated on instruments and tech-

Fritz E. Borgnis
Fritz Borgnis, former director of the
Institute for high-freque'ncy electronics
at the Swiss Federal Institute of Tech-
nology in Zurich, died in November
1982.'

After basic training in electrical
engineering at the Technische Hochs-
chule in Munich, Borgnis studied phys-
ics and mathematics at the University
of Munich. In 1936 he earned his PhD
degree with a thesis in plasma physics.
After several stints as lecturer and
researcher in Germany, Austria and
Switzerland, he became a research
associate in the physics departments of
Wesleyan University (1950), Caltech
(1951-54) and Harvard University
(1955-57).

In 1957, Borgnis returned to Europe
to assume the directorship of the newly
established Philips Research Laborato-
ries at Hamburg and Aachen. In 1960,
he was appointed professor of high-
frequency electronics at the ETH in
Zurich.

Although Borgnis devoted himself
primarily to electronics, he saw the
commonality of all wave phenomena
and contributed effectively to acous-
tics. Like Erwin Meyer in Germany
and Winston Kock in the US, he
brought many a fruitful idea (and
ingenious demonstration) from
microwaves to acoustics and vice versa.
Apart from his theoretical work on
acoustic radiation pressure and its
various effects, he studied acoustic
interferometry and invented, among
numerous useful devices, an ultrasonic
flow meter.

In addition to numerous articles in
electromagnetism and acoustics (pub-
lished in JASA,Acustica,Z. fiir Physik,
Reviews of Modern Physics, and other
journals), Borgnis wrote two books
(both with C. H. Papas): Randwert-
probleme der Mikrowellenphysik and
Electromagnetic Waveguides and Re-
sonators, which appeared as Volume

XVI of the Handbuch der Physik.
With the death of Fritz Borgnis, the

community of acoustical scientists
loses an outstanding exponent of the
unity between their chosen field and
electrical engineering and physics.

MANFRED R. SCHROEDER
Drittes Physikalisch.es Institut

Universitdt Gbttingen

Whdzimierz Trzebiatowski
Wlodzimierz Trzebiatowski, Director of
the International Laboratory for High
Magnetic Fields and Low Tempera-
tures in Wroclaw and former president
of the Polish Academy of Sciences, died
in an automobile accident in Wroclaw,
on 13 November 1982, at the age of 76.

His scientific career started at the
Technical University of Lvov, where he
graduated in chemistry in 1929 and
obtained a PhD degree in 1930 in
physical chemistry. In this period his
research was centered on the structure
of metals and intermetallic compounds
and on sintering mechanisms of metal-
lic powders and physical properties of
sintered metals. This work substan-
tially contributed to the understanding
of processes important in powder me-
tallurgy.

In 1938 Trzebiatowksi was appointed
professor of inorganic chemistry of Jan-
Kazimierz University in Lvov. During
the Nazi occupation he was active at
the underground Polish University.
Among other positions he held after
the war, he was director of the Institute
of Inorganic Chemistry and Metallurgy
of Rare Elements of the Technical
University, where he worked up to
1968 and," from 1953, the head of the
Laboratory of Physical Chemistry of
Solids and then of the Laboratory of
Structure Research of the Polish Aca-
demy of Sciences.

Trzebiatowski conducted research in
the physics and chemistry of solids,
investigating for the first time in Po-
land magnetochemistry, x-ray struc-
tural analysis and thermodynamics of
metallic systems. He also worked on
the chemical reactions of solids and the
hydrometallurgical processing of cop-
per ores.

His most important achievements
are in magnetic properties of uranium
compounds. In 1951 he discovered
ferromagnetism in uranium hydride,
the first representative of the actinide
family exhibiting magnetic ordering.
Trzebiatowski and his co-workers dis-
covered the vast majority of uranium
magnetic phases with magnetic order-
ing below ambient temperature. Trze-
biatowksi is the author of the chapter.
"Actinide Elements and Compounds"
in the compendium Ferromagnetic Ma-
terials edited by E. P. Wohlfarth.
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In 1968 he established the Interna-
tional Laboratory for High Magnetic
Fields and Low Temperature created
by agreements among the academies of
sciences of Bulgaria, the German De-
mocratic Republic, Poland and the
Soviet Union. He was director of this
laboratory up to his death.

The scientific community in the
world, and particularly in Poland, has
lost an outstanding scientist.

BOHDAN STALINSKI
J6ZEF Z. DAMM

WOJCIECH SUSKI
Institute for Low Temperature

and Structure Research,
Polish Academy of Sciences

Wroclaw

Irving Wolff
Irving Wolff, retired vice president for
research at RCA Laboratories, Prince-
ton, died on 5 December 1982, at the
age of 88. He was a pioneer in micro-
wave radar research, having made
transmission and reflection tests with
9-cm waves at Atlantic Highlands, New
Jersey, as early as 1934. In those tests,
in which I collaborated, we detected a
ship entering New York harbor and
such other objects as a water tank and
large trees. The Army, in a Signal
Corps history published in 1956, said
that these tests "may well have been
the first successful use in the United
States of microwave radar, or of what
eventually became microwave radar."

Wolff led programs at RCA on alti-
meters and various navigation and
missile-guidance systems, such as Te-
leran for air guidance and traffic con-
trol.

Wolff was born in New York City,
graduated from Dartmouth College in
1916, and received his PhD in physics

WOLFF

from Cornell in 1923. Subsequently he
joined the RCA Technical and Test
Laboratory in New York, and then, in
the early 1930s, he transferred to the
RCA Research Department at Camden.
In 1951 he was appointed director of
research of the RCA Laboratories in
Princeton, and in 1954 became vice
president for research. He retired in
1959.

In addition to his work on
microwaves, Wolff contributed to
acoustics, optics, radio, infrared detec-
tion, and radio-frequency heating. He
was intensely interested in aviation,
being a licensed pilot and joint owner of
a plane. This interest, no doubt, in-
fluenced the early direction of RCA
microwave development toward avi-
ation applications.

In his later years Wolff worked
toward the improvement of scientific
education. He was an adviser to sever-
al educational institutions, including
the Princeton University physics de-
partment, the Manhattan College elec-
trical engineering department, the
Scientific Advisory Committee for the
Association of Applied Solar Energy
and the New Jersey Committee for the
Improvement of Secondary Education
in Science.

ERNEST G. LINDER
Boynton Beach, Florida

John W. Cleland
John W. Cleland, a physicist at Oak
Ridge National Laboratory, died 16
October 1982 at the age of 61.

He received his BS degree from
Monmouth College in 1943, and after
serving in the US Army received his
MS in physics in 1949 from Purdue
University. Cleland joined Oak Ridge
in 1949 and was a member of the
research staff of the Solid State Divi-
sion until his death. With J. H. Craw-
ford he performed a long series of
pioneering studies of the effect of nu-
clear radiation on the properties of
semiconductors. Cleland published the
first work on the doping of semiconduc-
tors by neutron transmutation, a pro-
cess that is now widely used for the
doping of silicon in the semiconductor
industry because of the spatial unifor-
mity of doping that can be attained in
this way. His interests also included
crystal growth and characterization,
primarily in semiconductors. During
the past few years he worked on
developing techniques for improving
efficiences of photovoltaic cells and on
the long-standing problem of the inter-
action of dissolved oxygen with defects
in silicon.

R. F. WOOD
F. W. YOUNG JR

Oak Ridge National Laboratory •
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