
*#**

Behind
the new

look in Baratrons®
are the most precise

pressure measurements yet.
We've optimized the thermal package and greatly
improved the zero and span coefficients.

Our new Model 390 absolute and Model 398 differential
pressure transducer are the latest advance in high accuracy
capacitance manometers. And at MKS, high accuracy means
pressure measurements accurate to 0.05% of reading, if you
choose. ,

Optimized Thermal Enclosure
To improve thermal stability, the heater enclosures are cast

aluminum. The result is a zero coefficient of 0.0004% F.S./°C
and a span coefficient of 0.002% R/°C. The kind of
performance you've come to expect from MKS.

Guard-Volume Protected
For still better performance, we added a guard volume sur-

rounding the Model 398,differential sensor. When you vacuum
pump the reference side— evacuating the guard volume— you
have an absolute transfer standard you can calibrate at any
pressure, from atmosphere to high vacuum, without creating
strains on the sensor body. This means this unit can be
calibrated against dead weight testers having an accuracy of
0.015% of reading.

Call us today. We're at 617-272-9255. Or write MKS, 34 Third

We'd like to tell yo
about our latest adv; MKS

tor development and applications of
nuclear energy. In 1952 the nuclear
engineering department was created at
Brookhaven, and Williams became its
chairman. In this capacity he oversaw
the design and construction of the high-
flux beam reactor, which became—and
has remained—one of the world's fore-
most research reactors. He also admin-
istered other research programs, in-
cluding the liquid-metal-fueled reactor,
and built up much of Brookhaven's
strength in applied science. In 1962 he
was named deputy director of the
Laboratory, a post in which he served
until his retirement in 1967.

Williams, an early member of the
American Nuclear Society, held many
offices in that organization. He was a
member of its board of directors from
1957 to 1960, its vice president for
1962-63, and its president for 1963-64.

Always interested in environmental
preservation, Williams became the re-
search administrator of the Marine
Resources Council of the regional plan-
ning board of Nassau and Suffolk
counties upon his retirement from
Brookhaven, and he was a member of
the US AEC's Atomic Safety and Li-
censing Board Panel. Williams had a
great sense of social responsibility and
took an active part in community
affairs, holding office in town and
county organizations.

MAURICE GOLDHABER
GEORGE H. VINEYARD

Brookhaven National Laboratory

Gregory Breit
Gregory Breit was born 14 July 1899 in
Nikolaev, Russia. He was educated at
Johns Hopkins University, receiving
his AB, AM and PhD degrees in 1918,
1920 and 1921, respectively. All three
degrees were in electrical engineering,
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which influenced his approach to phys-
ics throughout his long and active
career.

He began as assistant professor of
physics at Minnesota, and went on to
become mathematical physicist at the
Carnegie Institution, professor of phys-
ics at New York University and the
University of Wisconsin. At Yale Uni-
versity he was professor for twenty-one
years, and held the Donner chair for
the last ten of these. He completed his
professional career as distinguished
professor of physics at the State Uni-
versity of New York at Buffalo, from
which he retired in 1978. He died in
Salem, Oregon, on 13 September 1981.

It was characteristic of Breit that he
quickly recognized the potential for
both energy generation and nuclear
explosives in the discovery of fission; in
the world climate of 1940, he persuaded
his fellow physicists voluntarily to de-
lay publication of papers in nuclear
physics until after the war. He preced-
ed J. Robert Oppenheimer in the very
early organization of experiments and
design of nuclear weapons, but left to
go to Aberdeen Proving Ground (and
Johns Hopkins) to work on the proxim-
ity fuze and later on exterior ballistics.
Several versions of the reasons for his
transfer from the very young Manhat-
tan Project to Ordnance have been
offered. I prefer the one he told me:
that there was enough glamour in the
nuclear weapons work to attract the
best physicists in the country, but
someone had to help improve conven-
tional weapons in the meantime. That,
too, was characteristic: He put his
duty, especially to his adopted country,
ahead of his personal preferences. The
proximity fuze was a major technologi-
cal advance in weapons during the war.

His earlier work with Merle Tuve
had already led to the development of a
major element of both offensive and
defensive systems: radar. He and Tuve
had revealed the presence of the Heavi-
side layer by echoes from pulsed elec-
tromagnetic radiation.

Breit's contributions to physics were
so diverse that a full scientific biogra-
phy will be needed to put them in
perspective. His work was so thorough
and firmly based in fundamental phys-
ics that it stands even after radical
advances have occurred. His thorough-
ness was legend; it is not surprising
that he was asked to check on the
possibility of igniting the atmosphere
or the oceans prior to the first test of a
hydrogen bomb.

He contributed to the theory of
molecular beam interaction (the Breit-
Rabi equation) and to the theory of
nuclear reactions (the Breit-Wigner
formula). He predicted the possibility
of optical pumping (the basis for lasers),
developed the basic principles of sever-
al particle accelerators, initiated the

study of heavy-ion nuclear reactions
and of nucleon-nucleon scattering
(where he demonstrated charge inde-
pendence). His studies in that field,
with many collaborators, occupied a
significant part of his attention for over
35 years. The diversity of Briefs inter-
ests led him into most of the important
areas of research in nuclear physics
between 1930 and 1980. A hallmark of
his work was his understanding and
encouragement of experimental pro-

jects to check his theoretical calcula-
tions.

As significant as Breit's direct im-
pact on physics has been (with 250
published papers during 60 years of
work, many of them seminal, several
being rediscovered today), his indirect
impact through his students is remar-
kable. He had few peers in his devotion
to the education of young physicists. I
was one of those many years ago and I
had the great good fortune to have been

The Ultimate
Dilution Refrigerator

If you demand reliability,
ease-of-use, versatility
and performance,
S.H.E.'s new Series 500
Dilution Refrigerators
are for you.
The Series 500 utilizes the latest
in sintered silver heat exchange
technology to attain a minimum
temperature of 3 mK and enor-
mous cooling powers — up to 2.5
mW at 100 mK.
To achieve maximum reliability,
each machine is hand crafted
using designs and manufac-
turing techniques which are the
result of years of continual
improvements.
Our proven modular design
allows you to create a system
unique to your special require-
ments. As the most experienced
dilution refrigerator manufac-
turer in the world, S.H.E. is
qualified to handle your order for
custom designed equipment too.

FEATURES:
• User or iented design
maximizes experimental capabil-
ities while minimizing operating
expenses.
• Careful assembly assures you

years of trouble free per-
formance.
* Versatile design simplifies
multi-purpose applications.
* Top loading capability —
installed now or added later.
* Upward compatibility allowing
future upgrades to higher per-
formance levels.
* Installed S.H.E. SQUID probes
and thermometers.
* Two year warranty.
APPLICATIONS:
Over 100 S.H.E. dilution refrig-
erators are in use worldwide for
such diverse applications as:
* Mossbauer studies
* Neutron scattering
" Heat capacity measurements
' First stage cooling to JJK
region
* Spin polarized hydrogen
* Infrared bolometers
* Transport properties
* Acoustic microscopy
' Superfluid He' and He'
* Gravitational wave research
* NMR
What else would you
expect from S.H.E. — the
company that has built
reliable millikelvin
refrigeration systems for
over 12 years.

S.H.E.CORPORATION
4174 Sorrento Valley Blvd.,
San Diego, California 92121
(619) 453-6300/TELEX: 697903

In Europe: S.H.E. GmbH,
Maria-Theresia-Allee 22
5100 Aachen 1 .WEST GERMANY
TELEX: 832441
TELEPHONE: [0241] 72051
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MATEC pulsed oscillators and gated amplifiers.
reaching your peak in R.F. power.

Get the nish power output and wide frequency coverase you need from MATEC
pulsed oscillator and gated amplifier systems. These versatile instruments adjust to your
most innovative ultrasonic attenuation and velocity, NDT, and pulsed nuclear resonance
applications.

Frequency Coverage Peak Power Output
• 100 kHz to 150 MHz • 500 - 3000 watts rms

with Gated Amplifier Systems with Gated Amplifier Systems
• 1 MHz to 700 MHz • 250 - 1000 watts rms

with Pulsed Oscillator Systems with Pulsed Oscillator Systems
Also available for increased user flexibility - moderate power systems, fast recovery

broadband receivers, instruments for pulse echo overlap and a wide range of accesso-
ries. Contact: MATEC, Inc., 60 Montebello Road, Warwick, Rl 02886(401) 739-9030.

K MATEC, INC.
Versatile Instruments for
User Innovation
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PORTABLE MULTI-CHANNEL
ANALYZER MODEL 4106A

D 4096 Channels
• 100 MHZ ADC
• 12 Pounds
D Pulse Height
D Multi-Channel Sealer
• Time of Flight
• Particle Size

Optional -
HV Bias Supply
GPIB I/O
RS232 I/O

MULTICHANNEL ANALYZER "=•>"
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'avidson Co.
19 Bernhard Road • North Haven, CT 06473 • (203) 288-7324
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able to continue to work with him over
three decades. It was a period during
which the work in several areas in
which Breit was interested came of age,
usually with his help.

MCALLISTER H. HULL JR
University of New Mexico

Earle Covington Gregg
On 13 May 1983 Earle C. Gregg, highly
respected in medical and radiological
physics, died at his home in Chagrin
Falls, Ohio. Born in Cleveland, Gregg
did both his undergraduate and gradu-
ate work at Case Institute of Techno-
logy, obtaining his PhD in physics in
1949. In 1958 he was appointed profes-
sor of radiology in physics at Case
Western Reserve University and physi-
cist in the department of radiology at
the University Hospitals of Cleveland.
In 1978 he became chairman of the
Biophysics Study Program at Case. He
occupied all of these positions at the
time of his death.

As a research associate at MIT (1942-
43) and at Columbia (1943-46), Gregg
did early work on ultrasonic absorption
in liquids, on underwater acoustic tran-
sients, and on the biological effects of
ultrasound. Returning to Case, he
wrote a number of papers on betatron
research, which included the design of
a flux-forced field-biased betatron. His
contributions to research on sound
continued, dealing with the physical
basis of pain threshold measurement in
humans and on the absolute measure-
ment of the vibratory threshold. He
did fundamental research in nuclear
and radiation physics on photonuclear
reactions in beryllium and lithium, on
the energy spectrum of electrons in
aluminum produced by 18-MeV brems-
strahlung and on the scattering of high-
energy gamma rays. Gregg had wide
interests in imaging, both in diagnostic
radiology and nuclear medicine. He
contributed to information theory, im-
age assessment, image enhancement,
scanning, and tumor detection. Radi-
ation risk analysis was also among his
specialties. Biophysics was yet another
area of his wide-ranging research acti-
vities. His most recent research inter-
ests included radiation mutagenesis in
murine lymphoma cells, detection and
delineation of soft tissue tumors with
microwaves and ionization phenomena
in irradiated liquids.

An Earle C. Gregg Memorial Fund
scholarship fund for support of radi-
ation research has been established at
Case Western Reserve University.
Contributions can be sent to the Case
Western Reserve School of Medicine
(Cleveland, Ohio 44106).

EDWARD R. EPP
Massachusetts General Hospital

Harvard University 0
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