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Nomination 26 January 1983

Field Physics

Title Professor, Nobel laureate in Physics, 1964

Most important awards, prizes and academies

Awards: Nobel Prize in Physics (1964); Comstock Prize; John J. Carty Medal of the National Academy of
Sciences; Rumford Premium of the American Academy of Arts and Sciences; Thomas Young Medal and Prize
of the British Physical Society; Medal of Honor of the Institute of Electrical and Electronic Engineers; Mees
Medal and Ives Medal of the Optical Society of America; Niels Bohr International Gold Medal; Plyler Prize of the
American Physical Society; 2000 Founders' Award of the Nat. Academy of Engineering; Lomonosov Prize of the
Russian Academy of Sciences (2001); William Exner Award of Austria; Rabindranath Tagore Birth Centenary;
Plaque of the Asiatic Society; Karl Schwarzschild Medal of the Astronomische Gesellschaft; Telluride Tech
Festival Award of Technology (2003); Templeton Prize for 'Progress Toward Research or Discoveries about
Spiritual Realities' (2005); LeConte Medallion; Along with associate Raj Reddy, Prof. Townes was awarded the
Vannevar Bush Award for Lifetime Contributions and Statesmanship to Science (2006). Academies: National
Inventors' Hall of Fame of the USA; National Academy of Sciences; Institute for Electrical and Electronic
Engineers, American Physical Society; Pontifical Academy of Sciences; Royal Society of London; American
Philosophical Society; American Academy of Arts and Sciences; Optical Society of America; Indian National
Science Academy; Russian Academy of Sciences.

Summary of scientific research

Townes' principal scientific work has been in microwave spectroscopy, molecular and nuclear structure,
quantum electronics, radio astronomy, and infrared astronomy. He was one of the initiators of high resolution
microwave spectroscopy and its use in detailed examination of molecular structure and nuclear moments.
He and B.P. Dailey developed an explanation of molecular hyperfine effects which allows evaluation of
molecular bonding structures and of nuclear quadrupole moments. This in turn led to a systematic study of
nuclear quadrupole moments and their dependence on nuclear structure. Townes initiated the field of quantum
electronics, building the first maser at Columbia University. He has the fundamental patent on masers and, with
A.L. Schawlow, the basic patent on lasers. This led to work on precise time and distance measurements. His
subsequent work in this field included various aspects of non-linear optics, Raman scattering and self-trapping,
and the use of lasers for scientific experimentation. Townes' work in radio astronomy was begun in the mid
40s with a theory of free-free emission, included the first application of maser amplifiers to radio astronomy
in the 1950s, and the first discovery of complex molecules in interstellar space in the late 1960s. During the
following decade, he continued active work on molecular astronomy and the interstellar medium. Since the
late 1970s Townes has been occupied primarily with infrared astronomy. Much of this work has involved the
invention and construction of sensitive infrared instruments both for very high spectral resolution and for high
angular resolution. He has done extensive work on the interstellar medium, dense molecular clouds, and the
galactic center. He is presently engaged in observing stars with a mid-infrared spatial interferometer. This
instrument has located the formation of dust around stars, discovered that episodic emission of material by stars
is common, provided accurate measurements of sizes of older stars, and measured the periodic expansion
and contraction of Mira-type stars.
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