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Anthony E. Siegman: Laser pioneer, Optical Society

president, friend, and colleague

Stephen E. Harris
1

Department of Electrical Engineering and Applied Physics, Stanford University, Stanford, CA 94305

The death of Anthony E. (Tony)
Siegman on October 7, 2011,
was a profound shock to the
worldwide optical science and la-

ser community. An esteemed scientist
and educator, Tony was also a kind and
gentle man.
Tony was born November 23, 1931, and

raised in rural Michigan. As an early Na-
tional Merit Scholar, he attended Harvard
University and received an AB degree
summa cum laude in 3 years. After 2 years
on a cooperative plan with the University
of California, Los Angeles, and Hughes
Research Laboratories, he obtained an MS
degree in Applied Physics in 1954. He
went north to Stanford and completed his
PhD work under Dean Watkins on mi-
crowave noise in traveling wave tubes. In
1957, just 7 years after graduating from
high school, he joined the Stanford faculty
as an Assistant Professor of Electrical
Engineering.
By all accounts, Tony’s career was

transformative, both to the eld of elec-
trical engineering and in the lives of his
colleagues and students. In 1959, he at-
tended the historic quantum electronics
symposium at Shawanga Lodge. This was
the beginning of the maser and laser era;
amplication was now possible by using
the quantum mechanical properties of
atoms and molecules instead of the kinetic
properties of electrons. Tony never
looked back.
Tony’s students universally remember

him as a warm and skilled teacher.
Burt McMurtry was Tony’s rst laser
student and later contributed to Silicon
Valley as a venture capitalist and presi-
dent of Stanford’s Board of Trustees.
(Tony became the Burton J. and Ann
M. McMurtry Professor in the School of
Engineering in 1986.) “One of the best
descriptions for Tony is that he was
a terric clarier,” Burt said at a recent
gathering. “He wasn’t a simplier. Almost
nothing that interested him was simple,
but he could make complex issues pretty
clear—and did so in his legendary
book, Lasers.”
Scientists and engineers are often intensely

competitive. Tony Siegman taught us a dif-
ferent and softer approach. While tackling
a problem, if he found that someone else had
published on the topic, he might remark,
“It’s nice to see that this problem is already
understood.” It was the science that mat-
tered and not who got there rst.

A prolic scientist and educator, Tony
authored more than 200 papers, 20 of
which have been cited more than 100
times each. He wrote Microwave Solid-
State Masers (1964), An Introduction to
Lasers and Masers (1972), and Lasers
(1986). This last book, at nearly 1,300
pages, has become the standard reference
in the eld.
In a classic 1961 paper, Tony, together

with Bill Louisell and Amnon Yariv,
then at Bell Telephone Laboratories, gave
the rst description of the noise associ-
ated with parametric amplication. This
led to the discovery (in 1968) of what
was then termed parametric uorescence
at optical frequencies. Within 10 years,
this type of light source became the stan-
dard for experiments with entangled
photons, Bell inequalities, and quantum
information.
Tony’s foremost contribution is proba-

bly his invention of the unstable optical
resonator—a conceptual advance that
made high-power lasers with high beam
quality possible. This widely used cong-
uration is the resonator of choice for lasers
for which the lasing volume is large and
the resonator length is small (i.e., in which
the Fresnel number is larger than unity).
In these systems, the unstable resonator
allows a high-quality, near-diffraction-
limited output laser beam combined with
efcient energy extraction from the laser
medium. In a stable resonator, the mirror
conguration corresponds to a stable
periodic focusing system, and the lasing

region has a long and slender prole.
Conversely, an unstable resonator corre-
sponds to a divergent periodic focusing
system. On repeated bounces, the beam
expands to ll the entire cross section
of the lasing media. This technique also
allows excellent beam characteristics
and discrimination against higher-order
transverse modes.
Tony received numerous awards and

honors, including the Institute of Electrical
and Electronics Engineers (IEEE) W. R.
G. Baker Prize (1972) and J. J. Ebers award
(1977). He received the Optical Society
of America (OSA) R. W. Wood Prize
(1980), the OSA Frederic Ives Medal/Jarus
W. Quinn Prize (1987), and the OSA
Esther Hoffman Beller Medal (2009). He
was elected to the National Academy
of Engineering in 1973, the American
Academy of Arts and Sciences in 1984,
and the National Academy of Sciences
in 1998. He was Vice President and Pres-
ident of the OSA in 1996 and 1999,
respectively.
Despite his successes, Tony was an ex-

ceptionally modest man. In the 25th An-
niversary Report for the Harvard Class of
1953, he wrote: “Professionally I’ve been
moderately successful and well rewarded,
though what I have accomplished seems,
in retrospect, to have come about more by
my having been luckily in several right
places at the right times, rather than by
any deliberate process of my setting and
then achieving goals.”
Tony was also an outdoorsman. For

many years, he and his wife Jeannie spent
winters near Lake Tahoe, where they
cross-country skied and hiked with their
dogs. In earlier years, Tony and I back-
packed and camped in the Sierras with our
children. On one occasion in the early
1960s, he and I were skiing at Sugar Bowl.
As the last run of the day approached,
Tony causally told me that he would spend
the night at a cabin about halfway to
Squaw Valley. And on downhill skis and in
deep snow, without full-blown winter gear,
off he went.
Tony is survived by his wife and best

friend Jeannie Siegman, his daughter An-
nie, two sons Winn and Patrick, and step-
daughter Elaine.
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Tony Siegman.

Author contributions: S.E.H. wrote the paper.
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