
High Capacity
Cryogenic
Micro Miniature
Refrigerator
for $1,750

MMR Technologies High Capacity
Argon System (HCAS) is a micromin-
iature Joule-Thomson refrigerator
designed to provide 1/2 watt of cooling
power at 95K using argon gas. The
refrigerator is supplied with a glass
vacuum dewar so no external vacuum
system is required.

Mounted at the cold end of the refrig-
erator is a silicon diode and a resis-
tance heater which are encapsulated
in a ceramic package. The silicon
diode acts as a temperature sensor. The
resistance heater serves to heat the
refrigerator above its minimum oper-
ating temperature of 95K. Together
these two components complete a
feedback control circuit to MMR's K-77
Temperature Controller.

The K-77 operates as a temperature
indicator displaying the refrigerator
temperature in both degrees C and K.
Refrigerator temperature can be
changed by the user to a given set
point between 95K to + 100C.

Features
• Small, compact size
• Temperature range from 95K to + 100C
• Temperature stability to ±0.1 °C
• Temperature accuracy better than + 2 C

from +50°Cto95K
• Temperature response 1 °C/sec
• Refrigerator capacity, minimum of

500 mW over the temperature range
• Cold pad size approximately 1 cm x 1 cm

The price for the High Capacity Argon
System is $1,750.
Foreign prices are slightly higher.

For more information, contact

MMR Technologies, Inc.
1400 Stierlin Road, #A-5
Mountain View, California 94043, U.S.A.
Telephone: (415) 962-9620 Telex: 171618
Circle number 36 on Reader Service Card

gel developed what appeared to be
"critical opalescence"—a sudden cloud-
ing and a strong increase in the intensi-
ty of the scattered light (see PHYSICS
TODAY, January 1981, page 18).
Further study revealed the critical
nature of the phenomenon. The phase
transition involves a discontinuous and
reversible change in the volume of the
gel by as much as two orders of
magnitude. He has further shown,
both theoretically and experimentally,
that among gels this phenomenon is
universal—it is as real as the gas-
liquid phase transition. Tanaka's work
has led to a more general understand-
ing of polymer gels and to research on a
wide variety of technological applica-
tions, including the use of gels as
switches, memories, display units, se-
lective absorbants, mechanical actu-
ators for robots and artificial muscles.

The Nishina Memorial Prize is
named after Yoshio Nishina, one of the
founders of modern physics in Japan,
and has been awarded annually since
1955. It consists of a citation, a silver
medal and a cash prize of $3000.

TANAKA

Although the prize is usually given in
recognition of exceptional scientific
achievement in nuclear physics and
related areas, Tanaka was honored for
having made a "fundamentally impor-
tant contribution to physics."

Ronald E. McNair
Astronaut Ronald E. McNair was
among those who perished in the explo-
sion that destroyed the space shuttle
Challenger and its seven-member crew
on 28 January 1986.

McNair was born in Lake City, South
Carolina, on 21 October 1950. He
received his BS in physics from North
Carolina A&T University (1971) and
his PhD in physics working with Mi-
chael Feld at the Massachusetts Insti-
tute of Technology (1976), where he
specialized in quantum electronics and
molecular spectroscopy.

McNair was named a Presidential
Scholar in 1967 and a Ford Foundation
Fellow in 1971. During 1974-75 he was
a National Fellowship Fund Fellow and
a NATO Fellow.

McNair was actively involved in
many organizations throughout his
life: He was a member of the American
Association for the Advancement of
Science, the Optical Society of Amer-
ica, The American Physical Society,
the APS Committee on Minorities in
Physics, the North Carolina School of
Science and Mathematics Board of
Trustees and the MIT Corporation
Visiting Committee. In addition he
served as a visiting lecturer in physics
at Texas Southern University.

While at MIT McNair was responsi-
ble for some of the earliest develop-
ment of HF/DF and high-pressure CO
lasers. His later experiments and theo-

MCNAIR

retical analysis on the interaction of
intense CO2 laser radiation with molec-
ular gases provided new understanding
of and applications for highly excited
polyatomic molecules. Following gra-
duation from MIT, he became a staff
physicist at the Hughes Research Labo-
ratory in Malibu, California, where he
performed research on energy storage
and transfer in molecules for optically
pumped lasers. He also conducted
research on electro-optic laser modula-
tion for satellite-to-satellite space com-
munication, the construction of ultra-
fast infrared detectors and ultraviolet
atmospheric remote sensing. He
coauthored several papers on laser-
induced energy storage and transfer in
molecules and on the physics of karate.

72 PHYSICS TODAY / APRIL 1986



In 1978 he was selected as an astronaut
candidate and in 1979 he became eligi-
ble for assignments as a mission spe-
cialist on space shuttle crews. Feld,
director of the MIT Laser Spectroscopy
Laboratory, said of him: "McNair was
one of the most technically well trained
of all the astronauts. His expertise in
lasers made him ideally suited to con-
duct the many space experiments in-
volving laser-radiation technology."

An individual of diverse talents,
McNair was a performing jazz saxo-
phonist, the recipient of an AAU kara-
te gold medal (1976) and the holder of
five regional black-belt karate cham-
pionships. As an astronaut he gave of
his time through speaking engage-
ments to promote the space program of
the United States. His contributions to
his profession and the many benefits
derived therefrom will be missed by the
physics community.

STEPHEN C. MCGUIRE
Alabama A&M University

Huntsville, Alabama

Frederick W. Vratny
Frederick W. Vratny, Distinguished
Member of the Technical Staff at
AT&T Bell Laboratories, died 4 Sep-
tember 1985 after a prolonged illness.

Vratny received a BS in chemistry in
1953 from the University of Michigan
and his PhD in physical chemistry in
1956 from the University of Indiana,
where he wrote a thesis on the analyti-
cal aspects of Raman spectroscopy.
Prior to joining Bell Laboratories in
1960, Vratny spent four years as a
professor of physics and chemistry at
Purdue University. His early work at
Bell Labs was devoted to the study of
thin films for circuits and discrete
devices. He also contributed at that
time to the understanding of conduc-
tion in thin dielectrics and applied this
knowledge to the invention of novel
switching devices and varactors.
Vratny next contributed extensively to
the technology and metallurgy of tan-
talum, tantalum oxide and tantalum
nitride thin films and their application
in thin-film circuitry. He pioneered in
understanding the sputter deposition
and etching of these materials, and
much of the insight gained in this
period was crucial to the successful
manufacture of thin-film circuits.

Following his work in thin-film-cir-
cuit technology, Vratny became in-
volved in the development of materials
and processes for integrated-circuit fab-
rication. He studied photoresist mate-
rials, cleaning processes and the source
and nature of VLSI-circuit defects. In
addition, Vratny contributed to the
development of x-ray-lithographic tech-
nology by studying the materials and
fabrication processes required to form

After 37 years...

STILL
NO EQUAL
to the Genuine SWAGELOK
Tube Fitting.

Certain manufacturers have
attempted to copy the SWAGELOK
Tube Fitting. Their representatives
often try to equate "features" of
their copies to the benefits of the
SWAGELOK Tube Fitting.

But thr- rqualto..
• the reliable sealing and gripping

action of the precision components,
or the tolerances and finishes
to which they are manufactured
the fast, positive check for sufficient
pull-up using the SWAGELOK Gap
Inspection Gage

• the make and re-make capability
' t h e more than 3 7 years of proven

performance in applications
demanding leak-free service

• the availability from stock in more
than 160 locations throughout
the free world...W »'« Gamine
SWAGELOK Tube Fitting.

Similar appearance does not
mean equal performance, benefits
or service.

1984 Markad Service Co ,
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Crawford Fitting Company
29500 Solon Road. Solon OH 44139
Crawford Fittings (Canadal. Ltd..
Ontario
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