
To increase awareness of optics and 
photonics around the world, each year OSA
awards a grant of up to $1000 to fund travel
by Fellows to developing nations. Barry R.
Masters, one of the 2002 recipients of the
Fellow Travel Grants, travelled to Russia in
October, where he lectured on nonlinear
optical microscopy, confocal microscopy and
in vivo three-dimensional (3D) imaging  of
the human cornea and lens. In this column,
Masters recounts the highlights of his 
travels. For more information on the pro-
gram, send an e-mail to awards@osa.org.

S aratov State University, a major center
of research and education in biomed-

ical optics, seemed an excellent choice to
be the focus of my trip. My host was
Valery Tuchin, head of the Department
of Optics as well as the Laboratory of
Laser Diagnostics and Living Systems.
Established in 1909, the university—
located in the city of Saratov on the Volga
River—is one of Russia’s oldest institu-
tions of higher learning. More than
23,000 students attend classes in its 26
departments. The Department of Optics
was created in 1946 under the direction
of Mark L. Katz (1906-1990), an expert in
luminescence and spectroscopy of ionic
crystals, molecular spectroscopy and laser
physics. Today the department provides
training in optics and spectroscopy,
quantum electronics, the physics of
lasers, optical metrology, biomedical
optics and laser medicine.* It offers pro-
grams in optics, laser physics and bio-
physics for post-graduates. The
department’s work in biomedical optics
and laser medicine includes research on
optical models of the eye and skin and
optical diffusion tomography of biologi-
cal tissues.

The lectures
My visit began with
the plenary lecture
on the final day of a
meeting of the
International School
for Young Scientists
and Students of
Optics, Laser Physics
& Biophysics. I
described my experi-
ences working in
1999-2000 in the
U.S. Congress as an
OSA/SPIE AAAS
Science &
Technology Fellow.
Questions from the audience focused on:
the ethics of government officials; how
private interests influence government
policy; the allocation of government
funds among branches of science; and
medical experiments with human 
subjects.

My second lecture, an informal one
that allowed ample room for audience
participation, was given to the students
attending Valery Tuchin’s biomedical
optics course. I covered the lives and
work of four scientists—Hans
Goldmann, Marvin Minsky, Mojmir
Petran and G. M. Svishchev—each of
whom developed a unique type of confo-
cal microscope to examine the brain and
the eye. I discussed the critical role of
instrument development in solving
problems in basic science and clinical
medicine. I ended with examples of my
work on 3D imaging of human cataracts
in vivo. Discussion with the students cen-
tered on graduate study in the U.S. and
ways to obtain funding.

The third lecture was preceded by an
introduction and followed by a summary
of my talk in Russian. The audience
included members of the faculty of the
Physics Department, graduate students,
post-doctoral students and undergradu-
ate students in physics and optics. I used
the opportunity to review the theory and
development of nonlinear optical
microscopy, specifically multiphoton
excitation microscopy. Then I discussed
recent advances in instrumentation, tech-
nique and applications. I briefly covered
coherent anti-Stokes Raman spec-
troscopy (CARS) and second-harmonic
generation, comparing these methods
with optical low-coherence reflectometry
and Raman spectroscopy. I concluded the
talk with some recent results of my work
in nonlinear microscopic imaging of
human skin in vivo. There was an active
discussion following the lecture: students
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* The department has ongoing research programs in: laser physics and nonlinear dynamics of laser systems; nonlin-
ear optics; fiber optics; liquid crystals; atomic and molecular spectroscopy; the physics of lasers and optical measure-
ments; biomedical optics; and laser medical diagnostics and therapy. Other active research areas include: laser and
optical measurements; the optics of speckles; holographic and speckle interferometry; diffraction and polarization
techniques for the analysis of biological objects; the interference of speckle-modulated waves; blood and lymph flow
measurements; and  photodynamic therapy. Training for students takes place in the university as well as in affiliated
laboratories such as the Laser Ophthalmic Center and Saratov Medical University’s Central Research Laboratory.

Figure 1. The author (center) meets with 
D. I. Trubetskov, president of Saratov State
University and a corresponding member of
the Russian Academy of Sciences, and with 
L. M. Strahova, the university’s vice president
for foreign affairs and public relations.
Among the topics of discussion: the impor-
tance of science and technology in the future
development of Russia. 
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asked about the differences between con-
focal microscopy and Raman confocal
microscopy, and the uses of optical low-
coherence reflectometry and tomography
in medical diagnostics.

Among other highlights of the trip
was an opportunity to discuss the educa-
tional systems of the U.S. and Europe
with a group of scientists, lawyers, profes-
sors and students who were working to
improve their knowledge of English and
American culture. Later I was able to visit
Saratov State Medical University’s
Department of Ophthalmology as the
guest of Department Head Valery
Bakoutkin. We engaged in a stimulating
discussion of optical diagnostic devices
for use in ophthalmology. During a tour
of the clinics, I had an opportunity to test
a laser-diode visual acuity meter and laser
blood flow instruments developed jointly
by the Departments of Ophthalmology
and Optics.

Back at the Department of Optics, I
had several wonderful opportunities to
visit undergraduate and graduate optics
teaching laboratories, where I spoke with
students and professors. I was very
impressed with the teaching labs, because

they covered many branches of classical
and physical optics. Several graduate stu-
dents met with me in their laboratories to
discuss their research projects. I observed
their research instrumentation, including
an Erythema Melanin Meter developed in
the Department of Optics for measure-
ments of human skin in vivo.

Toward the end of my trip, I visited
the Saratov University Research &
Education Center on Nonlinear
Dynamics and Biophysics, founded in
June 2000 by the U.S. Civilian Research
and Development Foundation for the
Independent States of the Former Soviet
Union and the Ministry of Education of
the Russian Federation. Vadim
Anischenko is the director of the center
and Valery Tuchin is responsible for
exchanges with international programs
in other countries. The center has a num-
ber of well-designed programs for
research, education, student exchanges,
young scientists and the study of the
English language for scientific communi-
cation. It has also supported many joint
book projects, including the Handbook of
Optical Biomedical Diagnostics (SPIE
Press, 2002), of which Tuchin is editor.

After my visit to Saratov, I travelled to
St. Petersburg, where I met with several
scientists from the Research Institute of
Laser Physics to review recent develop-
ments in their work in the application of
photon average trajectories to the real-
time reconstruction of tissue inhomo-
geneities in diffuse optical tomography of
strongly scattering media. We also dis-
cussed recent progress in the use of non-
linear optical microscopy to image tissues
in vivo, as well as such diverse topics as 
in vivo optical imaging of brain function
and sources of funding for basic and
applied optics research in Russia and 
the U.S.

In summary, the visit to Saratov State
University was a successful scientific
exchange. As an ambassador of OSA, I
shared information about recent devel-
opments in optics, developed friendships
with Russian scientists and encouraged
interaction between our two countries.
I encourage OSA Fellows to take part in
the OSA Fellow Travel Award program.

Barry R. Masters (brmail2001@yahoo.com), 
a Fellow of OSA and SPIE, is a consultant in 
Arlington, Virginia.
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Figure 3. The author visits one of the univer-
sity’s optics training labs. At right is the head
of the laboratory, Vladimir Ryabukho.

Figure 2. The author lectures on the role of
scientists in government, describing some of
his own experiences as the OSA/SPIE AAAS
Congressional Science & Technology Fellow.

There was an active discussion following the lecture:
students asked about the differences between 
confocal microscopy and Raman confocal microscopy, 
and the uses of optical low-coherence reflectometry
and tomography in medical diagnostics.


