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Arthur Robert
von Hippel

Arthur Robert von Hippel, a lumi-
nary of material physics, died at
the age of 105 on 31 December 2003
in Weston, Massachusetts.

Von Hippel was born in Rostock,
Germany, on 19 November 1898. Both
his father and grandfather were pro-
fessors in German universities: His
father taught criminal law at the Uni-
versity of Gottingen and his grandfa-
ther, ophthalmology there. In his
vouth, he showed particular interest
in building things, like a private light-
ing system for his room. He also was
very interested in the outdoors and in
social responsibility. Terminating his
high-gchool education a half-year pre-
maturely, he enlisted in the German
army in 1916 to serve in the artillery
during World War I. He eventually be-
came an artillery officer and served on
the southern part of the Western
Front, in a mountainous area of Al-
sace—Lorraine.

After the war, von Hippel enrolled
at Géttingen to study physics. Among
his many notable teachers were David
Hilbert, Richard Courant, Robert
Pohl, Peter Debye, Max Born, James
Franck, and Gustav Hertz. That tute-
lage led to his joining the Institute for
Applied Electricity at Gottingen,
where he did his PhD thesis on de-
signing and building a new type of
thermomicrophone, work that al-
lowed transmission of radio broad-
casts with minimal frequency distor-
tion. On completion of his doctoral
thesis in 1924, von Hippel became an
agsistant to Max Wien at the Physics
Institute in Jena, where he worked on
the sputtering of metals and showed
that positive-ion bombardment re-
leased a metal from the cathode as
atoms. In 1927, he spent a year at the
University of California, Berkeley, to
work on the ionization characteristics
of mercury atoms by electron impact.

He returned to Germany to become
an assistant professor, first in Jena for
a year and then at Géttingen until
1933. During that period, he devel-
oped a basic understanding of electri-
cal breakdown in gases and in crys-
talline solids and began his study of
Lichtenberg figures, research he later
returned to long after his official re-
tirement. He married Dagmar
Franck, the daughter of Nobelist
James Franck. Because Dagmar was
Jewish and because of his own out-
spoken anti-Nazi stance at the uni-
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versity and in the press, von Hippel
and his growing family were effec-
tively compelled to leave Nazi Ger-
many. Fortunately, he was able to se-
cure a professorship in Turkey in
1934. He then accepted an invitation
to join the Niels Bohr Institute in
Copenhagen, Denmark, and spent a
year there, which allowed him time to
arrange for a more permanent posi-
tion. While in Denmark, von Hippel
was involved in planning a high-volt-
age laboratory for nuclear excitation
and disintegration studies.

In 1936, Karl Compton invited von
Hippel to join MIT’s electrical engi-
neering laculty. Von Hippel had a dis-
tinguished career and remained ac-
tive in research at MIT for more than
50 years. In 1939, he founded MIT's
Laboratory for Insulation Research,
where he assembled a group of
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chemists, physicists, and engineers to
synthesize, characterize, study, and
model the physical properties of a
very wide range of dielectric materi-
als. There, in 1944, von Hippel made
the most important scientific discov-
ery of his lifetime—that of ferroelec-
tricity and piezoelectricity in barium
titanate. That discovery brought him
personal fame and greatly influenced
the research focus of the laboratory.
By the late 19505, BaTiO, and related
ceramics were in wide use as novel
electric circuit elements and electro-
mechanical transducers.

Although very much involved with
basic research, he always had a deep
interest in the applications. With the
coming of World War II and the in-
volvement of the US scientific commu-
nity in wartime research, his labora-

tory became one of the major centers to
develop dielectric materials for radar
applications. As part of the MIT Radi-
ation Laboratory wartime program,
his laboratory produced measurement
techniques and equipment to deter-
mine the temperature dependence and
frequency dependence of the dielectric
properties of many materials.

After World War 11, the Laboratory
for Insulation Research became
known internationally for its pioneer-
ing studies of dielectrics, semiconduc-
tors, ferromagnets, and ferroelectrics;
for von Hippel’s interdisciplinary ap-
proach to materials research; and for
promoting collaboration among scien-
tists to solve fundamental materials
problems from the atomic to the
nanostructural to the microstructural
levels. The laboratory’s success in
problem solving, training many young
scientists, and setting up shared re-
search facilities, along with the expe-
riences of other institutions during
the wartime years, greatly influenced
the way materials physics was pur-
sued worldwide in the postwar era.

Von Hippel’s books on the structure
and properties of dielectrics also had
an impact on materials physics be-
cause of their breadth and depth. He
was a visionary regarding research
trends and, in his later vears, moved
into the study of biophysics. Arguably,
his vision about the importance of an
interdisciplinary approach to materi-
als physics and its success in terms of
problem solving and educational im-
pact was important for the creation of
the national program of federally
sponsored materials research labora-
tories, first by the US Department of
Defense (1960-72) and later by NSF
(1972 to present), and subsequently
by other countries.

Although von Hippel drove hard to
achieve research results, he found
time for daily exercise, art, and music,
and for his friends from around the
world. He also felt compelled to in-
volve his students, friends, and col-
laborators in those broader aspects of
life and culture. My first meeting with
him came through music and music
making. I had the pleasure of being
involved in many musical events in-
spired by von Hippel. Especially no-
table were the chamber music events
centered around his birthdays, espe-
cially his 75th, 90th, and 100th birth-
day celebrations.

Von Hippel greatly enjoyed the out-
doors and often invited members of the
laboratory to join him on weekend ski-
ing trips. In his later years, he invited
friends and former associates to join
him on hig daily vigorous walks in the
woods, rain or shine; I remember with
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delight and amazement some of those
excursions when he was well info his
nineties. On the walks, he would often
act as a mentor, sharing experiences
with me about running large labora-
tories in an effort to help me to suc-
cessfully run the MIT Center for Ma-
terials Science and Engineering. His
devotion to the outdoors and exercise
contributed to his own high energy
level, to his long and active research
career that stretched well into his
eighties, and to his long life.

On the personal side, von Hippel
was devoted to his wife and life part-
ner, to his four sons and daughter,
and to his grandchildren. One family
thread that struck me was the large
concern his offspring have for making
the world around them a better place.
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