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Laser scientist
Arthur Schawlow, co-inventor of the laser
and one of the great figures of this century
in optical science, died on the 28 April
1999. The laser has revolutionized optical
science and its applications, providing
powerful new technology in a variety of
areas such as communications, cutting
and welding, information storage and
precision measurements. Schawlow also
carried out many innovative experiments
of high precision and high resolution, and
pioneered a variety of new experimental
optical techniques.

Schawlow was born in Mount Vernon,
New York, in 1921. His father had
emigrated to the United States from Latvia,
and his mother came from Canada. At her
urging, the family moved to Toronto when
Arthur was three. As an outstanding
student, the young Schawlow was able to
obtain a scholarship to the University of
Toronto and proceed to a PhD degree. His
thesis, supervised by Professor Malcolm
Crawford, involved high-resolution
spectroscopy using atomic beams, and the
equipment required much ad hoc and
money-saving improvisation. His later
work was carried out in the United States
— at Columbia University, Bell Telephone
Laboratories and Stanford University,
where he worked until shortly before his
death aged 77.

In college, Schawlow also played the
clarinet and helped to organize the Delta
Jazz Band. Over his lifetime, he assembled
a remarkable collection of jazz recordings,
now in the Stanford archives.

After finishing his PhD, Schawlow went
to Columbia University in 1949 to work
with me on microwave spectroscopy,
supported by a fellowship. I was quickly
impressed by Arthur’s insight and
creativeness. He worked on a variety of

spectroscopic projects, including the first
measurement of the microwave spectrum
of a free radical, OH, a measurement which
allowed OH to become the first molecule
detected in interstellar space by microwave
techniques. He even applied X-ray fine-
structure results to a determination of
charge distribution within atomic nuclei.
During the early part of his career, at the
University of Toronto and Columbia
University, Schawlow contributed
substantially to determinations of nuclear
moments and properties. Arthur also
accepted my invitation to jointly write a
book, Microwave Spectroscopy (published
in 1955 by McGraw-Hill).

In 1951, Schawlow married my
youngest sister, Aurelia Townes, and
accepted a position at Bell Telephone
Laboratories. There, he was busy with
superconductivity and spectroscopy.

In 1954, colleagues and I at Columbia
built the first maser, a device that produces
and amplifies microwave radiation, hence
the name ‘microwave amplification by
stimulated emission of radiation’. After
recognizing late in 1957 that maser-type
techniques could be extended to
wavelengths as short as visible light, I
talked with Arthur about this. He had been
thinking along similar lines, so we joined
forces and it was he who suggested using a
simple cavity of two parallel mirrors. This
beautiful idea allowed the isolation of
single modes. Discussions and
correspondence over the next six months
resulted in our paper “Optical and
Infrared Masers”, published in late 1958,
which initiated the explosion of work on
lasers, with the first working laser being
built in 1960. The word laser was adapted
from maser by Columbia students and is
now universally used. The basic laser
patent resulting from this work was the
property of Bell Telephone Laboratories.

In 1961, Schawlow accepted a
position at Stanford

University as a professor of
physics. There he

developed many new
spectroscopic techniques
using lasers, particularly
oriented towards high
spectral resolution and

high precision. They
included saturation

spectroscopy, multiple-photon
phenomena and optical

measurement of the Lamb shift. The
many excellent students and
postdoctoral physicists who worked
with him included Theodor 

Hänsch, who with Schawlow first
recognized and discussed 
molecular or atomic cooling with laser
light. This initial idea has allowed the
development of a remarkable new field of
low-temperature physics, and has been
applied by other physicists to produce new
low-temperature states of matter.

In Schawlow’s oral history, now
available in research libraries, he singles
out three of his scientific papers as
particularly important: one on
determination of nuclear size from
hyperfine spectra resulting from work
with Crawford at Toronto; the optical
maser or laser paper; and the one on
slowing down of atoms or molecules with
lasers.

Schawlow’s approach to science
involved deep and intuitive understanding.
He liked simplicity and found ways of
doing powerful experiments with relatively
simple elements, and of using perceptive
but simple analyses of phenomena. He was
renowned among friends and students for
his charm and sense of humour on all
occasions, and for amusing scientific
demonstrations and tricks. The latter
include making an edible laser of Jell-O,
and using a laser to explode one balloon
inside another to illustrate its selectivity.

Schawlow was also known for his
research on communicating with autistic
people, and for his contributions to
helping them. His son is at an institution
in California for people with autistic
problems. The main building was donated
by Arthur and named after his wife Aurelia
Schawlow, who died in an automobile
accident in 1991. Shortly before his own
death, the institution was renamed the
Arthur Schawlow Center because of his
crucial role in its success.

In addition to the Nobel prize, awarded
in 1981 for his “contributions to the
development of laser spectroscopy”,
Schawlow received many honours. He also
served as president of the American
Physical Society, president of the Optical
Society of America and on many boards and
committees that serve science and society.

The remarkable variety of
contributions Schawlow made to science is
already the basis of many important
developments and we can expect more to
come. His character, friendliness and
humour will also be long remembered. He
is survived by his son Arthur K. Schawlow,
his daughters Helen Johnson and Edith
Dwan, and by five grandchildren.
Charles H. Townes

Charles H. Townes is in the Department of
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