New Laser
Accessories

Now, new laser accessories. Designed to work flawlessly with our
new 1/2mwW. 3mW and 5mW Self-Contained HeNe Lasers. Or with
anyone else’s helium neon or argon laser. Diffraction limited Colli-
mators with 25 and 50mm apertures. A Spatial Filter with a very
large selection of filtering apertures and focusing optics to produce
truly smooth Gaussian outputs. Beam Expanders for expansions of
3, 10, 20 and 30 times the input beam diameter.

All designed to be part of a system. Designed
to work with you. And best of all, they
are all available from stock. Worldwide.

All described in our new
catalog Laboratory Lasers
and Accessories. Clearly,
completely, precisely.

Write or call today
and we’ll rush you a
free copy.

MELLES CRIOT

Optical Components, 1770 Kettering St., Irvine, California 92714, (714) 261-5600, TLX: 678447
Melles Griot B.V.,, Edisonstraat 98, 6900 AG Zevenaar, Netherlands, (08360) 33041, TLX: 45940
Melles Griot Ltd, 1 Frederick St., Aldershot, Hampshire GU11 1LQ, England, (0252) 334-411, TLX: B58807
Melles Griot KK, Towa Bldg. 3F, 3-16-3 Shibuya, Shibuya-ku, Tokyo, Japan, (03) 407-3614, TLX: 32848
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IN-VACUUM STEPPER MOTORS
100% VACUUM TESTED-DELIVERY FROM STOCK

AN

Operaling Temp. 125°C, | 100°C, rec ing required for
continuous operation; bakeout temp, 125°C, maximum

Construction: 4 phase, slainless steel case, variable reluctance motor

Housing Size (inches)  75diax 1.0 g 11diax17lg 13diax18Ig

Static Outgassing: 0.5x10°7 Tirs 1.0% 1077 Tifs 1.4 %1077 Tl/s
(Note 1]

Ultimate Pressure 12107 Torr 1x107% Torr 2%107% Torr
(Note 1)

Step Size. 15" 15° 1.8

Stall Torque 10inez 5.8 Inoz 10in oz
{MNote 2)

Dynamic Torgue 0.6in oz 32inoz 6.0 in oz
(Note 2]

Wight 150z 4.0 0z 6.0 oz

Nole 1 Al 25°C alter 24 he 125°C bahe, non-operating. Operating outgassing rates and
preasuras depend on user supplied heal sinking, duty cyclé, operating
temperature, vacuum system, and diiving eléctronics In carelul, baked UHY
testing at PRI an ultimate pressure of 4 x 10-'9 Torr was achieved with a size C
molor and 140 /s pumping speed. For intermiltent operation (le several minutes al
a lima) oulgassing rales and pressures are wilhin a factor of 5 of the non
operating values. For continuous operation, ask for PRI application nate

Note 2 2 phase excitation al full power

609/924-0570
P.O. BOX 1174 PRINCETON, NJ. 08542
PRINCETON RESEARCH INSTRUMENTS, INC.
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developed its leadership in space
science and established international
cooperative programs, Schardt’s re-
sponsibility was to find and support the
most promising scientists in the field,
In addition, he headed payload-selec-
tion committees, translating purely
scientific recommendations into practi-
cal and coherent payloads and resoly-
ing unavoidable conflicts.

After 15 years of distinguished lea-
dership at NASA Headquarters,
Schardt returned to science, coming to
Goddard in 1976. He began working
with data obtained by Pioneers 10 and
11 during their transits through the
Jovian magnetosphere. When Voyager
1 and 2 encountered Jupiter in 1979,
Schardt was part of the cosmic ray
science team. By the time these space-
craft encountered Saturn (1980-81), he
was the leading authority on high-
energy magnetospheric particles. At
the time of his death he was the
principal investigator on an energetic-
particles experiment to be flown on the
proposed NASA interplanetary space-
craft, which is part of the International
Solar Terrestrial Physics program.

To those of us who worked with him,
Schardt gave and taught much. His
character, like his science, was solid.
He accepted success and adversity with
equanimity. To him the most impor-
tant job was the next one waiting to be
done. We shall miss him as a colleague
and friend.

T. J. BIRMINGHAM

F. B. McDonNALD

T. G. NORTHROP
NASA, Washington DC

Raymond C. Grimm

Raymond C. Grimm died in Sydney,
Australia, on 6 August 1984, at the age
of 39. He suffered a heart attack while
playing in a basketball game.

Grimm was born on 10 November
1944, in Adelaide, Australia. He re-
ceived his education there, earning a
BSc at Adelaide University and a PhD
in theoretical physics at Flinders Uni-
versity. After spending two and a half
years in the theoretical division of the
UK Atomic Energy Authority at Cul:
ham Laboratory in England, he joined
the Princeton Plasma Physics Labora:
tory in 1972. In the latter post he
served both as principal research physi-
cist at the laboratory and professor of
astrophysical sciences at the universi-
ty. Grimm returned to Australia in
April 1984, to organize and lead a
fusion-physics program for the Austra-
lian Atomic Energy Commission Re-
search Establishment at Lucas
Heights, New South Wales. He was the
first professorial fellow appointed at
the University of Sydney.



Grimm's PhD thesis dealt with the
development and application of Monte
Carlo techniques for solving Schro-
dinger's equation. This pioneering
work has often been cited in research
papers. While at Culham, he began to
study magnetohydrodynamic models of
plasma confinement in toroidal sys-
tems. His quick grasp of the physical
significance and usefulness of the mod-
els, coupled with his understanding of
numerical analysis, computational
techniques and the capability of com-
puter hardware led to his appointment
at Princeton.

Computational plasma physics
emerged as a field in its own right while
he was at Princeton, with Grimm being
recognized as a leader in its develop-
ment. Grimm was the principal archi-
tect of the Princeton Equilibrium, Sta-
bility and Transport codes that have
been instrumental in designing and
analyzing data from several large toka-
mak experiments. Outstanding char-
acteristics of Grimm’s work were his
skillful combination of analytical anal-
ysis with computation and his careful
validation and interpretation of re-
sults.

Apart from his technical contribu-
tions, Grimm deserves equal recogni-
tion for his administrative accomplish-
ments. Shortly after joining the
Princeton staff, he became head of the
Laboratory’s computer center and, in
addition, served as deputy head of the
theoretical division, organizing most of
the work on MHD studies, modeling
and computational activities. His
sound judgement and technical exper-
tise made him a valued member of
several Laboratory committees and of
many advisory groups for both the
University and the US Department of
Energy.

Probably the strongest memory
Grimm leaves is his sense of personal
integrity and caring. His lectures were

GRIMM

All the Model 113 adds to your signal is

\ OT NOISE
OR DISTORTION
OT PICKUP

cal

When you must amplify small
signals you only want to add
gain. You don't need and won't

get noise distortion or pickup

with the proven Model 113

Preamplifier. Write or call today

to get complete details on the

Model 113 Low-Noise Preamplifier.

INEG:G
PRINCETON APPLIED RESEARCH

P.O. BOX 2565 » PRINCETON, NJ 08540, U.S. A, » 609/452-2111 » TELEX: 843409
See us February 25-28, 1985 at Pittcon in New Orleans, LA Booth #1846 637
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Janis Quality!

SuperTran
Cryostat Systems

These versatile cryostats com-
bine a flexible transfer line with
a cold finger sample mount and
a variety of vacuum Jackets.

They provide fast cooldown
to 2 K, and smoothly vary the
temperature to 300 K (600 K,
optional) with excellent stability.

Complete systems are supplied
with temperature sensors and
automatic controllers, plus stor-
age dewars and vacuum pump-
ing stations

Please contact us with your
requirement

JANIS RESEARCH COMPANY, INC.

2 Jewel Drive, Wilmington, MA 01887 « Tel: (617)657-8750 Telex: 200079
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Precise
Power

To rigid specifications

Stabilities of 10 ppm or better
Power Supplies - DC to 20 MW
Transductors to 20,000 A
Specialty Magnetics to 10 MVA

Our transductor is an ultra-high
precision instrument measuring DC cur-
rent to 20,000 Amperes.

Typical applications include ac-
curate measurement of DC currents,
precise regulation of current parameters
and electrical isolation from main DC bus
for measuring or controlling.

They operate through magnetic
coupling and consist of a sense head and
associated electronics.

POWER
from the
SPECIALISTS

P-EI

Power Energy
Industries

17115 Kingsview Avenue
Carson, CA 90746
(213) 323-4552
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always well prepared and skillfully
presented and his office door was al-
ways open to students who needed help,
advice, or just wanted to chat. Many
administrative duties evolved upon
him because of his natural ability to
work things out to everyone's satisfac-
tion. He possessed a talent for recog-
nizing the potential of the new young
physicists at the Laboratory, and sever-
al of the staff members owe him thanks
for his loyal support. He loved competi-
tive sports, in particular basketball,
and entered every game with an enthu-
siasm that was characteristic of his
approach to life, and an aggressiveness
that contrasted with his gentleness in
other spheres.

An annual graduate-student prize to
be awarded for significant achievement
in computational physics is being estab-
lished at Princeton University in mem-
ory of Raymond Grimm.

JoHN L. JoHNSON

Princeton Plasma Physics Laboratory
RoBerT L. DEWAR

Australian National University, Canberra

Avadh Behari Bhatia

Avadh Behari Bhatia, a pioneer of
electronic transport theory, died at the
age of 63 on 27 September 1984, Bhatia
was born in India and attended the
University of Allahabad where he was
awarded a BSc in 1940 and a DPhil in
1946 under the supervision of K. S.
Krishnan. In 1947, Bhatia went to the
University of Liverpool and received
his PhD under Herbert Frohlich. He
also spent some time in the University
of Bristol, where he was a research
scholar with Nevil F. Mott’s group. In
1952 he moved to the University of
Edinburgh where he continued his
research under Max Born. Bhatia
came to Canada in 1953 with the award
of an NRC fellowship and after staying
two years in the laboratories of the
National Research Council in Ottawa
he accepted a position in the physics
department of the University of Al-
berta, where he remained for the rest of
his life. He became professor of physics
in 1960 and for 1964-69 he was the
director of the Theoretical Physics
Institute.

Bhatia and Krishnan pioneered the
calculation of the electronic transport
properties that later formed the basis
for the pseudopotential theory of elec-
tronic scattering in metals. He also
contributed to the theory of diffraction
of light by ultrasonic waves, and wrote
a chapter on this topic in the classic
Principles of Optics by Max Born and
Emil Wolf. In the early 1970s Bhatia,
with the help of a number of collabora-
tors, started a very detailed formula-

tion of the structure factors for multi-
component liquid alloys. This work hag
now become the standard in this field,
In the past few years, collaborating
with Norman H. March of Oxford
University, he studied the surface prop-
erties of liquid alloys; this joint work
has contributed in a significant way tg
the understanding of these alloys,
Bhatia’s contributions were not li-
mited to the physics of condensed
matter and ultrasonic waves, but alsp
included pioneering work in theoretj-
cal nuclear physics. His work on the
scattering of polarized neutrons by a
proton gas was done independently and
at the same time as the celebrated work
of Lincoln Wolfenstein. This was fol-
lowed by a novel and simple explana-
tion of the angular distribution of
stripping reactions, which he did in
collaboration with his colleagues at the
University of Liverpool. Later, in Al-
berta, working with Parkash C. Sood
and Lynne Trainor he proposed an
alternative method to the Fermi gas
model of nuclear matter, by applying
the Wigner—Seitz theory to a quasilat-
tice model of nuclear matter. In addi-
tion to writing a chapter in the Pringi-
ple of Optics, Bhatia assisted Born in
revising his other well-known treatise
Dynamical Theory of Crystal Lattices,
which Born wrote with Kerson Huang,
His own book Ultrasonic Absorption
(Oxford U.P., 1967) is an astute authori-
tative exposition of every aspect of the
theory and a cornerstone for anyone
who may wish to study this subject. A
second book, written with Ram N.
Singh and based on Bhatia’s lectureson
the mechanics of deformable media, is
nearly complete and will be published
posthumously. The Fifth International
Conference on Liquids and Amorphous
Metals in 1983 was dedicated to four
distinguished scientists: Pol Edgard
Duwez, Nevil F. Mott, David Turnbull
and Bhatia, whose work was cited as a
significant contribution in this field.

BHATIA




