
LABORATORY
Temperature Controller

Model 5301 E
With an input circuitry designed to accept
resistance or voltage generating temperature
sensors such as GaS-diodes, thermocouples,
Ge & Pt Sensors, Carbon Resistors and
Thermistors. The 5301-E, three mode
controller offers temperature regulation to
better than 0.01K (or °C) in Vacuum
chambers. Cryogenic dewars. Optical ovens.
Tensile strength test apparatus, etc. for
physics, metallurgy, chemistry and other
scientific fields where the control and temp-
erature range requirements are broad or
change frequently. Set point readout is
either directly in mV or Ohms (4-terminal
measurement), with unlimited temperature
range. Proportional, rate and reset modes
are all internally adjustable, allowing to
tune the controller to the thermal time
constants of the process. 100 Watts, DC
output or up to 5KW with Model 2202.
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POWER MODULE

Model 2202
To regulate an AC-line connected load by
means of a small DC signal from an auto-
matic control instrument. It supplies large
amounts of power for control of resistive
heaters, thermo-electric elements, light
sources, etc. in temperature controlled
ovens, vacuum deposition equipment, infar-
ed heat sources, temperature baths and
other applications. The instrument features
a pulse-width-modulated zero crossing -
fires TRIAC circuit to minimize RF Inter-
ference, electronic protection against cur-
rent overloads and voltage transient, and
provides linear control to a AC power line
up to 25 Amp. (110 V or 220 V).
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His security clearance was quietly re-
stored, clearing his record once again.

What kind of man was he? Grace
Marmor Spruch's profile in Saturday
Review (1 February 1969) says it well:
"The composite Condon is a moral,
impassioned man, with a depth of con-
cern for mankind not common in scien-
tists; a man fiercely principled and
anti-diplomatic; a man who believes
and feels in sharp contrasts, who will
let the world know his position without
ambiguity. Fuzzimindedness is an an-
athema to him and he insists on saying
so at every opportunity. But this
rasping trait is wedded to an extreme
generosity and kindness. Throughout
his life he has given freely of his time,
his counsel, his finances, and his
home."

Watergate came as no surprise to
Edward Condon, nor did its aftermath.
I imagine he would like to have lived to
see the outcome of the impeachment
inquiry. But Condon understood and
paid his share of the price of liberty.
Somehow his idealism, his sense of
humor and his inexhaustible energy
made his relentless quest for a better
world look like optimism. He was
elected president of the American As-
sociation for the Advancement of
Science during the height of his trou-
bles with HUAC. He was president of
the Society for Social Responsibility in
Science (1968-69) and co-chairman of
the National Committee for a Sane
Nuclear Policy (1970). He was appro-
priately honored on his retirement
from JILA and the University of Colo-
rado in the summer of 1970 by the vol-
ume edited by Brittin and Odabasi
mentioned earlier. Brittin relates a
comment about Condon by E. Bright
Wilson: "Sometimes I think he looks
for trouble," Wilson said. Condon's
comment: "It's not hard to find."

Sadly, brilliant scientists—who serve
their country and principles, their love
of truth and their fellow citizens with
relentless determination and delightful
good humor—are hard to find indeed.

LEWIS M. BRANSCOMB
Vice-president and chief scientist

International Business Machines Corp
Armonk, New York

Fritz Zwicky

Fritz Zwicky, emeritus professor of as-
trophysics at the California Institute of
Technology, died on 8 February.

Born in Bulgaria in 1898, Zwicky was
a Swiss citizen and received his PhD
from the Federal Institute of Technolo-
gy in Zurich in 1922. Trained in the
European tradition of physicists and

chemists, he was a student of Paul
Scherrer, who in turn had worked with
Peter Debye. He was a contemporary
of Wolfgang Pauli and friends with
Herman Weyl, both when the latter
was in Princeton and in Europe.

Zwicky came to Cal Tech in 1925
and was made assistant professor of
theoretical physics in 1927. His origi-
nal field was crystallography, but while
in Pasadena his interests expanded
into many other fields, such as me-
chanics and astronomy. From 1943 to
1945 he was research director for the
Aerojet Corporation. During these
years he worked on and invented rock-
et and propulsion engines using mor-
phological principles—a lifelong inter-
est that lead to his writing a book on
morphology and becoming president of
the Morphological Society in 1961. He
received the Medal of Freedom for ser-
vices to the US Government in 1949.

FLOYD CLARK

ZWICKY

Later he became a vice-president of
the International Academy of Astro-
nautics.

Zwicky became professor of astro-
physics at Cal Tech in 1942, and as Pa-
lomar Mountain began to be developed
into an observing site he initiated the
installation of the fast, wide-field, 18-
inch Schmidt telescope. With this tel-
escope he pioneered in the systematic
search and discovery of supernovae in
external galaxies. Even by the time of
his death he had still personally dis-
covered more supernovae than all the
rest of supernovae searchers combined.
His research papers on supernovae,
some done with Walter Baade, led him
to his most noteworthy achievement,
namely the prediction of the existence
of neutron stars. The theory of neu-
tron stars was later mathematically de-
veloped by J. Robert Oppenheimer and
George M. Volkoff, and recently has
been substantiated by the discovery of
pulsars.



One of his most formidable under-
takings, of enormous use to the whole
field of astronomy, was to catalogue all
galaxies and clusters of galaxies down
to apparent magnitude 15.7 over most
of the sky visible from the northern
hemisphere. He also catalogued sub-
luminous blue stars and this led natu-
rally, at the time of the discovery of
quasars, into the defining and catalo-
guing of compact galaxies and galaxies
morphologically similar to quasars.
Always outspoken and colorful, his
battles for time on the big telescopes
and priority for discoveries led him to
coin a number of pungent and memo-
rable epithets.

Always an iconoclast, he chafed
some of his colleagues by openly dem-
onstrating less than total belief in the
large expansion velocities of distant
galaxies, which are so much a part of
big-bang cosmology. He always took
care to refer to "symbolic" values of re-
cession and "indicative redshifts. In
view of his wide interests and auda-
cious spirit it is a fitting epitaph that
at his death he had just finished tran-
slating into English from the original
German, his book entitled Every man a
Genius.

HALTON ARP
Hale Observatories

Carnegie Institution of Washington
California Institute of Technology

Pasadena, California

Leon Rosenfeld

With the death of Leon Rosenfeld on
23 March the physics community has
suffered the loss of an exceptional per-
sonality.

Rosenfeld was born in Charleroi in
Belgium on 14 August 1904 and stud-
ied at many of the leading theoretical
physics centers in Europe. After hold-
ing a professorship in Liege, he was
called to the chair in Utrecht in 1940
and from there went to Manchester in
1947. In 1958 he moved to Copenha-
gen as professor at the newly estab-
lished Nordita (Nordic Institute for
Theoretical Physics), which operates in
close association with the Niels Bohr
Institute. He founded the journal Nu-
clear Physics, which came to play a
major role in the field, and he re-
mained its editor to the end of his life.

Rosenfeld was active in many fields
of physics. His work includes impor-
tant contributions to field theory as
well as to nuclear physics (analysis of
nuclear forces, theory of resonance
reactions). He often returned to basic
problems of statistical mechanics, and
in recent years he was occupied with
the problem of irreversibility in large
quantal systems.

He was a great scholar in the history

of science and his contributions include
analyses of the work of individual sci-
entists as well as of the social condi-
tions for the development of science.
With his philosophical inclination, he
was greatly attracted to the epistemol-
ogical problems connected with quan-
tal theory. His activity in this area
brought him into fruitful collaboration
with colleagues in the fields of psychol-
ogy, philosophy, biology and social sci-
ences. The breadth of his knowledge
was legendary and his scientific work
of a versatility that is rarely seen in
our time.

Rosenfeld visited Copenhagen for the
first time around 1930 and soon came
into close personal contact with my fa-
ther. An intimate collaboration devel-
oped, which lasted to the end of my fa-
ther's life, and which was to have great
significance for them both. Their ap-
proach to problems was very different,
but they supplemented each other in a
harmonious and effective collaboration.
Especially well known is their analysis
of complementary relationships in the
measurement of electromagnetic fields
and currents. My father admired Ro-
senfeld's clarity of thought as well as
his comprehensive knowledge and abil-
ity to formulate his thoughts. On
many occasions Rosenfeld has ex-
pressed what it meant to him to come
into such close contact with my fa-
ther's world of ideas; few, if any, have
portrayed my father's personality more
vividly or with greater understanding.

Rosenfeld was every ready to fight
for his convictions. He enjoyed a good
debate and would not refrain from
using a sharp pen. Everyone who has
studied his writing or listened to him
speak will have received a strong im-

ROSENFELD

pression of his integrity and the richly-
faceted character of his intellect, the
inexhaustible resources of his knowl-
edge and the humor and finesse with

Model 1653
A high speed, 22 inch recorder de-
signed to operate on-line to scienti-
fic and general purpose computers
in graphic output applications.

• Plug-to-plug compatibility (hard-
ware and software) with all stan-
dard 300 steps/sec, plotters used
in the computer field (CAL-
COMP and COMPLOT).

• Z-fold paper (367 ft. long) fold-
ing conveniently into notebook
size.

• 0.01 inch step (0.25 mm option-
al) with 300 steps/sec, operation.
Single step resolution with one
step repeatability.
Pen point exposure for manually
setting origin.
Simple control panel layout with
single, function switch.
Integral chromed steel stand with
paper storage.
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