
He returned to Harvard in 1938 to 
work on cosmic rays with Curry Street, 
and he received his PhD in 1943. 

During World War II he worked on 
radar projects, at first at Harvard on 
countermeasures and then, from 1944 
to 1945, in the southwest Pacific as a 
technical adviser for radar. At the end 
of the war he returned to cosmic-ray 
physics as a research associate at MIT 
with Bruno Rossi. In September 1946 
he went to Washington University in 
Saint Louis to start his own group in 
cosmic-ray physics. He became a full 
professor there in 1952. 

Sard's group at Washington Uni­
versity used a variety of techniques, 
including cloud chambers and fast co­
incidence circuits with neutron detec­
tors. In 1951-52 Sard proposed us­
ing a neutron coincidence trigger for 
the cloud chamber experiments and 
collaborated with Patrick Blackett's 
group at Manchester, the group that 
first observed "strange" particles. 

In 1961 he came to the University 
of Illinois to join the groups studying 
particles produced in high-energy ac­
celerators. His colleagues included 
Giulio Ascoli, Richard Brown, Robert 
Klanner, Ulrich Kruse and David 
Mortara. 

From 1971 to 1972 he joined a 
group at CERN in Switzerland to col­
laborate in experiments at what was 
then the world's highest-energy accel­
erator, at Serpukhov, near Moscow. 

On returning to Illinois he contin­
ued to analyze data from Serpukhov 
in productive collaborations with 
Georgian Soviet scientists. In the 
1980s he became part of an Illinois 
group that joined the large Collider 
Detector Facility collaboration at the 
Fermi National Accelerator Labora­
tory, in Batavia, Illinois, which in 
April 1994 announced evidence for 
the top quark (PHYSICS TODAY, June 
1994, page 17). Although he was in­
creasingly physically debilitated by 
neuropathy during the last few years 
of his life, Sard's mind remained ex­
cellent, and he took a great deal of 
pleasure from having been a member 
of the CDF collaboration. 

Sard was a scholar with an excel­
lent memory. Combined with his 
broad experimental experiences, this 
memory gave him a profound knowl­
edge of the history of physics, and 
for about four years he was an associ­
ate editor of the History of Physics 
N ewsletter. 

Bob was a thoroughly old-world 
gentleman in many respects. His stu­
dents had many occasions to appreci­
ate his patience and his caring atten­
tion. He cared deeply about science, 
music and political rationality and 
was never quite reconciled to how 

the world was run on either side of 
the Iron Curtain. Toward the end of 
his life he told his son David that he 
was proud of having been "a soldier 
of physics." His friends and col­
leagues will miss his thoughtful, gen­
tle honesty. 
~MICHAEL WEISSMAN 
~ALBERT WATTENBERG 
University of Illinois, Urbana- Champaign 

·--- ·······----·---

Joseph Callaway 

Joseph Callaway, Boyd Professor of 
Physics at Louisiana State Univer­

sity, in Baton Rouge, died on 17 
June 1994, two weeks before his 
63rd birthday. He was an interna­
tionally recognized physicist in both 
condensed matter and atomic scatter­
ing theory. 

Joe was born in New Jersey. He 
graduated with a degree in physics 
from the College of William and 
Mary in 1951 and received a PhD in 
physics from Princeton under Eugene 
Wigner in 1956. As a graduate stu­
dent, in addition to writing several 
papers on general relativity, he calcu­
lated the electronic structures of ger­
manium, potassium and iron. The 
electronic structure of materials be­
came his lifelong work. 

After Princeton, Joe went to the 
University of Miami in Florida. Dur­
ing a summer at Westinghouse Re­
search Laboratory in 1959, he devel­
oped the theory of phonon scattering 
in insulators that remains the stan­
dard theory of thermal conduction in 
the insulating state of solids. 

Joe's second academic appoint­
ment, in 1960, was at the University 
of California, Riverside, where he 
was one of the prime architects of 
the physics department's graduate 
program. His first book, Electronic 
Energy Bands in Solids (Academic 
Press), was published in 1964. Dur­
ing his years at Riverside Joe be­
came seriously interested in the the­
ory of magnetism, in both metals and 
insulators. One of Joe's great attrib­
utes was that he did calculations 
that could easily be compared with 
experimental results. 

In 1967 Joe moved to Louisiana 
State, and in 1970 he became the 
chair of the department of physics 
and astronomy. Four years later he 
was made Boyd Professor, a research 
chair. At LSU he put together a 
small army of students and postdocs 
that has been prolific in developing 
methods for determining the elec­
tronic structures of many materials, 
formulating the theory of itinerate 
magnetism in metals, studying elec­
tron-hydrogen scattering and perform-
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ing calculations of the properties of 
high-temperature superconductors 
from their electronic structures. 

Joe wrote The Quantum Theory of 
the Solid State (Academic Press, 
1974) and its several revisions. It is 
both a standard r eference and stu­
dent text. 

In all of Joe's choices for places to 
live and work, there was one underly­
ing condition: They had to be near 
the ocean. Joe was a sailor, and he 
enjoyed sailing with his family on 
weekends and on longer outings. 

Joe was always actively engaged 
and (loudly) heard in committees, 
both at LSU and nationally. His 
voice, although now stilled, will be re­
membered by the physics community 
for years to come. 
~ROY G. GoODRICH 
M. R.AVI P. R.Au 
Louisiana State University 
Baton Rouge 

Charles Louis Critchfield 

Charles Louis Critchfield died on 
12 February 1994 at his home in 

Los Alamos, New Mexico, after lead­
ing an active life in his final six 
years despite a battle with cancer. 

Critchfield was among the first 
physicists to come to Los Alamos in 
1943 to work on the atomic bomb. 

Born in 1910, "Critch" received his 
MA and his PhD in 1939, both from 
George Washington University, in 
Washington, DC. Critchfield's gradu­
ate education at George Washington 
was unique. The first-for a time, 
the only- graduate student of Ed­
ward Teller and George Gamow, he 
learned much in the homes of these 
two men, who often played host to 
such luminaries as Hans Bethe, 
Niels Bohr and Enrico Fermi. Critch­
field's thesis, on field theory and 
strong coupling, was one of the first 
to deal with elementary particles. 
Teller and Critchfield later published 
a joint paper on strong coupling. 

Mter graduation Critchfield ac­
cepted an offer from Victor Weisskopf 
to teach optics at the University of 
Rochester. A year later Critchfield 
became a National Research Council 
Fellow at Princeton, where he fol­
lowed up on his work on strong cou­
pling, working with Eugene Wigner. 

Critchfield then taught for a year 
at Harvard before returning to Wash­
ington, DC, and a job in the Depart­
ment of Terrestrial Magnetism of the 
Carnegie Institute. There he concen­
trated on the use of sabots, a tech­
nique for firing small-caliber projec­
tiles from large-caliber bores. His 
work, published in several National 



Defense Research Committee reports , 
led directly to some of the first suc­
cessful antitank guns. 

In December 1942 Teller and J . 
Robert Oppenheimer approached 
Critchfield about working at Los 
Alamos. Oppenheimer suspected 
that sabots might play an important 
role in developing the interior ballis­
tics of the nuclear gun for the atomic 
bomb. Among Critchfield's greatest 
contributions to the Los Alamos labo­
ratory was the suggestion to use 
small-caliber guns to simulate a full­
scale gun. As a result of this sugges­
tion the full-scale device was de­
signed almost a year before the re­
quired fissile materials could be pro­
duced. Critchfield also worked on 
the initiator for the implosion device. 

After the war Critchfield returned 
briefly to George Washington Univer­
sity to teach physics, then left to help 
Wigner establish Queens College for 
Nuclear Knowledge at Oak Ridge Na­
tional Laboratory. In 1947 he ac­
cepted a professorship in physics at 
the University of Minnesota. He re­
turned to Los Alamos on a leave of 
absence during the 1952-53 academic 
year to help the laboratory with calcu­
lations on a new approach to the hy­
drogen bomb. 

Critchfield remained at Minnesota 
until 1955, when at the urging of 
John von Neumann he joined the 
Convair Division of General Dynam­
ics in San Diego as director of scien­
tific research, bolstering its fledgling 
missile program. Critchfield left Con­
vair in 1960 to become associate divi­
sion leader for research at the Whi­
taker Corporation in California, 
which was just starting work on 
stealth technology. He held that posi­
tion briefly before returning to Los 
Alamos, where he retired in 1977. 

While the main focus of Critch's 
technical interests was, naturally, phys­
ics, and his abilities in that field were 
widely recognized, he had an irrepress­
ible curiosity about other areas of hu­
man intellectual endeavor. This curios­
ity added wonderfully to the pleasure 
of his company, particularly at a time 
when we wondered if anyone in Los 
Alamos had any interest other than 
physics. 

After his retirement Critchfield re­
mained an affiliate of Los Alamos 
and assisted in the research on and 
publication of a technical history of 
the laboratory's World War II years. 
~CARSON MARK 
~LoUIS ROSEN 
~EDWARD TELLER 
~ROGER MEADE 
Los Alamos National Laboratory 
Los Alamos, New Mexico • 
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Compromise on Superconducting 
Magnet Systems? Never! 

Cryomagnetics has assembled one of the most complete custom 
superconducting magnet system engineering and production facilities in 
the world. Our complete state of the art facility includes full magnet, 
dewar, and electronic design and 
construction capabilities. 

We can offer you more flexibility 
to better fit your needs because we 
do not have to rely on outside 
sources as often as some other 
superconducting magnet suppliers. 

Why Compromise? 
• Have Cryomagnetics supply all 
your superconducting magnet 
needs. 

For a FREE superconducting 
magnet systems application 
guide and gift, please circle the 
number on the reader service 
card or contact us directly. 

1006 Alvin Weinberg Drive 
Oak Ridge, TN 37830 
Phone: (615) 482-9551 
Fax: (615) 483-1253 
E-mail: cryomagnet@aol.com 
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