the theoretical natural sciences, math-
ematics and the philosophy of science.”

After receiving his PhD in 1933 from
Johns Hopkins University, Wheeler
spent two years as a National Research
Council Fellow at New York University
and at the University of Copenhagen.
He subsequently went to the Universi-
ty of North Carolina and, in 1938, to
Princeton University.

At Copenhagen he studied under
Niels Bohr, later collaborating with
him on a seminal study in which they
identified U?*® as the fissionable iso-
tope of uranium and accurately de-
scribed the fission process in terms of
the liquid-drop model of the nucleus.
During World War II, Wheeler helped
design the reactor shielding, control
and heating systems for the atomic
bomb project.

After the war he returned to Prince-
ton, where he devoted his attention to

particle and nuclear physics: cosmie-
ray interactions with nuclei, muon
capture, the compound nucleus model,
and the application of optical disper-
sion relations to elementary particle
physics. In the early 1950s he per-
formed some crucial calculations for
the design of the hydrogen bomb at
Project Matterhorn in Princeton.
Since then his research interests have
included general relativity; he has
worked toward developing a unifica-
tion of gravitation and electromagnetic
theory. In his attempt to geometrize
the fundamental theory he has coined
the term “geometrodynamics” to de-
scribe his approach. Notable among
his collaborations is the text Gravita-
tion, which he wrote with C. W, Misner
and K. S. Thorne. Wheeler joined the
faculty of the University of Texas in
1976 and is now the Jane and Roland
Blumberg professor of physics.

DIUARIES
Rlois Schardt

Alois Schardt, a senior physicist at the
NASA Goddard Space Flight Center,
died on 26 May 1984, at age 60.

Schardt was born in Germany and
came to the United States at age 16
when his father, an art historian, was
forced to flee Germany. He received a
BS in 1944 from Caltech and, after two
years of service in the US Army Signal
Corps, he returned there for graduate
study, earning his PhD degree in 1951.
His thesis work, carried out under
William A. Fowler, involved studies of
low-energy cross sections of the reac-
tions N +p—C2?+a and N +p
— 0% + y, which have great astrophys-
ical importance.

He started his postdoctoral career at
the Brookhaven National Laboratory
(1950-1954) and continued at Los Ala-
mos Scientific Laboratory (1954-1961).
His major efforts during these years
were devoted to studies of the decay
schemes of radioisotopes and to the
development of special instruments
required for these studies. With Bruce
dJ. Dropesky, Schardt discovered and
studied three new isotopes: Ne?!, V®
and V®. One of his special interests
was the identification and study of the
isomeric transitions in the different Ge,
As, At and Br radioisotopes; he colla-
borated in this work with G. Fried-
lander and Emilio Segré.

In the late 1950s, when both the US
and the USSR started negotiations
towards banning future nuclear wea-
pons tests, Schardt became involved in
research aimed at detecting clandes-
tine tests in space. In 1961, after the
Los Alamos group had developed the

SCHARDT

concepts and techniques required for
nuclear-test-detection satellites, he
went to the Advanced Research Pro-
jects Agency at the Pentagon. As chief
of High Altitude Test Detection, he
played a major role in developing
satellite- and ground-based techniques
for detecting nuclear tests in the upper
atmosphere and space.

The rapid progress of the research on
nuclear-test detection permitted the
signing of the partial test ban treaty
covering nuclear tests in the atmo-
sphere and in space. Schardt pursued
his new interest in space phenomena
by joining NASA Headquarters as pro-
gram chief of particles and fields and
advanced during his tenure (1963-76),
to director of physics and astronomy
programs in the Office of Space Sci-
ences. During the 1960s as the US

CONTROL/MEASURE

LOW* TEMPERATURES

* ANY TEMPERATURE WHERE LOW
SENSOR SELF HEATING IS A MUST.

LR-400

Auto-Balance Four Wire
AC Resistance Bridge.

4, DIGIT DISPLAY. 8 RANGES OF
.02 TO 200K{). LINEARITY .025%.
4, DIGIT SET RESISTANCE CONTROL
IDEAL FOR PLATINUM OR GERMANIUM
SENSORS. DIGITAL IN/OUT OPTION.
MUTUAL INDUCTANCE READOUT OP-
TION.

. = FEDEAT] M MCURTAACY B LI -
b || w
| @ : £

|‘;| s ki

LR-110

Manual Balance AC
Resistance Bridge

SETABLE TO 1 PART IN 100,000
GOOD CHOICE WHERE SENSORS
FALL BETWEEN 1k} TO 1ML
3 WIRE/2 WIRE MODE.

*qqago

LR-130

Temperature Controller

CAN BE DRIVEN FROM EITHER OF
THE ABOVE BRIDGES OR FROM
YOUR OWN BRIDGE OR LOCK-IN.
WIDE-BAND, INTEGRATION, AND DE-
RIVATIVE TUNING ALLOWS FOR SU-
PERB STABILIZATION OF THERMAL
TIME CONSTANTS FROM 0.1 TO 1,000
SECONDS.

LINEAR RESEARCH

5231 Cushman Place

Suite 21
San Diego CA 92110
Phone (619) 299-0719

Circle number 44 on Reader Service Card
PHYSICS TODAY / FEBRUARY 1985 93



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

Circle number 45 on Reader Service Card

94

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.

Circle number 46 on Reader Service Card
PHYSICS TODAY / FEBRUARY 1985

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.



