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How does quantum theory reconcile itself with the clas-
sical wave behavior of light? How precisely can humans 

measure a meter of length or a second of time? The 2005 Nobel 
Prize in Physics honors three OSA Fellows for answering these 
major questions in optics.

John L. Hall

Roy L. Glauber of Harvard University was 
given one-half of the prize for his pioneer-
ing contribution to the quantum theory of 
optical coherence. The other half was shared 
by John L. Hall and Theodor W. Hänsch 
for work in high-precision laser-based 
spectroscopy.

During World War II, Glauber, now 
80, worked on the Manhattan Project as an 
undergraduate student. In 1949 he earned 
his Ph.D. from Harvard. Except for a brief 
postdoctoral fellowship with Wolfgang Pauli 
in Switzerland, he has spent his career on 
the Harvard faculty.

For decades, it seemed that Maxwell’s 
classical equations sufficiently explained the 
behavior of light. When the first lasers burst 
on the scene in 1960, however, scientists 
needed a new way to describe the difference 
between coherent radiation from lasers and 
incoherent emission from other light sourc-
es. In 1963, Glauber published three papers 
using the theory of quantum electrodynam-
ics to account for the behavior of photons. 
Glauber’s work laid the foundation for the 
field of modern quantum optics—and for 
the subsequent work of Hall and Hänsch.

Hall, 71, is a Fellow of JILA in Boulder, 
Colo., and scientist emeritus at the National 
Institute of Standards and Technology 
(NIST). He was a senior scientist in NIST’s 
Quantum Physics Division before he retired 
in 2004. He joined NIST as a postdoctoral 
fellow in 1961, after receiving his Ph.D.  
from the Carnegie Institute of Technology 
in Pittsburgh.

Hänsch, 63, earned his Ph.D. from 
the University of Heidelberg, Germany, in 
1969. Starting as a postdoc under Arthur L. 
Schawlow, he spent 16 years at Stanford. He 

now serves as director of the Max-Planck-
Institut für Quantenoptik in Garching and 
as a professor of physics at the Ludwig-
Maximilians-Universität in Munich.

Hall developed techniques for stabiliz-
ing laser output frequencies and using these 
lasers to measure the speed of light with ex-
treme precision. His work led to the inter-
national redefinition, in 1983, of 1 m as the 
distance traveled by light in 1/299,792,458 
s. In 1984, Hall and Hänsch showed how to 
combine an acousto-optic frequency shifter 
with a fast electro-optic phase modulator 
to make an external frequency stabilizer for 
dye lasers.

The Nobel committee made special men-
tion of the optical frequency comb tech-
nique, in which femtosecond laser pulses are 
sent down an optical fiber to generate emis-
sion pulses at regularly spaced intervals. The 
technique yields ultraprecise measurements 
in both frequency and time domains. Hän-
sch, Hall and their colleagues have refined 
the method, which could be used to check 
for tiny changes in the fundamental con-
stants of nature, to synchronize huge arrays 
of astronomical telescopes, or to improve the 
accuracy of global positioning systems.

Glauber and Hall are past recipients of 
OSA’s Max Born Award for outstanding 
contributions to physical optics. Hänsch 
won the William F. Meggers Award in 1985 
and received OSA’s highest award, the Fred-
eric Ives Medal/Jarus W. Quinn Endow-
ment, last month at the Society’s annual 
meeting in Tucson, Ariz.

Glauber, Hall and Hänsch join 23 other 
OSA members who have won Nobel Prizes 
in the past 98 years.

— Patricia Daukantas
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