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Southern Colorado), for her studies in
the history of physics and for her
activism toward removing barriers
that have kept women and minority
group members from choosing careers
in science and engineering.

LUNINE RECEIVES
UREY PRIZE FOR
PLANETARY SCIENCE
In November the division for plan-
etary sciences of the American Astro-
nomical Society presented its 1988
Harold C. Urey Prize to Jonathan I.
Lunine (University of Arizona). The
prize, which is given each year to
recognize and encourage outstanding
achievement in planetary research by
a young scientist, honors Lunine's
"insightful and creative work on the
nature and role of ices and volatiles in
the solar system" and his "innovative
chemical and thermal model for the
atmospheres of 'brown dwarfs.' "

Lunine's research has focused on
developing thermodynamic and
chemical models of the origin, evolu-
tion and present states of comets and
of the icy satellites that orbit the
outer planets. Using data from the
European Giotto and Soviet Vega
spacecraft on the volatile composition
of Comet Halley, Lunine is trying to
determine the conditions under
which it formed.

Volatiles, abundant compounds
that undergo phase changes over the
temperature ranges typical of their
surroundings, mediate mass and en-
ergy exchange among the atmo-
sphere, the surface and the interior.
Water and carbon dioxide are the
dominant volatiles on Earth; am-
monia, methane, carbon monoxide
and nitrogen play similar roles on
comets and cold satellites.

Volatile molecules provide infor-
mation on the histories of icy satel-
lites, because volatiles are released
from the satellites' deep interiors
through volcanic outgassing. On
Earth, early epochs of volcanism may
have driven water, carbon dioxide
and other volatiles to the surface and
atmosphere. "On large icy satel-
lites," Lunine explains, "early volcan-
ic activity involving water-ammonia
fluids probably brought large quanti-
ties of methane, carbon monoxide and
other volatiles to those surfaces."

Lunine also models "brown dwarfs,"
which are hydrogen-helium objects
not massive enough to ignite hydrogen
fusion. Brown dwarfs are expected to
be extremely faint, and so far none
have been definitively observed.

Lunine received a BS in physics and

astronomy from the University of
Rochester in 1980, and a PhD in
planetary sciences from Caltech in
1985. He joined the Lunar and Plan-
etary Laboratory of the University of
Arizona as a research associate in
1984. He is now an assistant profes-
sor in the department of planetary
sciences.

IN BRIEF
Roberto Peccei, formerly head of
the theory group at DESY in Ham-
burg, FRG, has become a professor of
physics at UCLA.

Eric D'Hoker, formerly an associate
professor of physics at Princeton Uni-
versity, has become a tenured associ-
ate professor of physics at UCLA.

Katsushi Arisaka, formerly a re-
search investigator at the University
of Pennsylvania, has become an assis-
tant professor of physics at UCLA.

Alan Lightman, formerly a staff
member at the Harvard-Smithsonian
Center for Astrophysics, has been
appointed professor of science and
writing at MIT, teaching in the de-
partments of physics and humanities.

OBITUARIES
George McVittie
George Cunliffe McVittie, long-term
head and founder of the modern
department of astronomy of the Uni-
versity of Illinois at Urbana-Cham-
paign, died in England on 8 March
1988. He was 83.

McVittie came to Illinois in 1952 to
rejuvenate the astronomy program,
whose only professor, Robert H. Ba-
ker, had recently retired. He found a
"department" with no staff other
than himself, with a few antique
instruments and with no students.
He left it in 1972 with a staff of nine
senior faculty members, world-class
radio and optical telescopes, two doz-
en PhD students in progress, and a
growing reputation in research. The
department has since built on this
momentum to become one of the
country's leading academic astron-
omy departments.

McVittie was born in Turkey in
1904 of a British family of merchants
and diplomats, and was raised in
Smyrna (now Izmir) until the age of
18. He never attended school, but was
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WE HEAR THAI
taught by private governesses and
tutors in French, English, modern
and ancient Greek, ancient history
and mathematics. He passed the
Cambridge University examinations
with distinction in 1921 and entered
Edinburgh University in 1922 when
his parents returned permanently to
England. In 1927 he was awarded an
MA in mathematics and natural phi-
losophy, having studied with such
famous teachers as the mathemati-
cian Edmund T. Whittaker, the physi-
cist Charles G. Darwin and the philos-
opher Norman Kemp Smith. After
two additional postgraduate years
teaching and conducting research at
Edinburgh, he entered Cambridge to
study under Arthur S. Eddington. In
1930 McVittie was awarded a PhD for
his thesis on unified field theories.
There followed brief teaching ap-
pointments at the Universities of
Leeds, Edinburgh and Liverpool, and
then a permanent appointment as
reader in mathematics in King's Col-
lege, University of London, in 1936.

In 1939, with the outbreak of World
War II, he entered civilian service
with the military agency concerned
with cryptanalysis; there he became a
central participant in the interception
of meteorological data from enemy
sources. This duty required him to
study atmospheric dynamics as well
as cryptanalysis, and led to his lasting
interest in gas dynamics. For this
wartime service he was honored by
appointment as Officer of the Order of
the British Empire. He returned to
King's College in 1945, where he
remained until his appointment as
professor of mathematics and head of
the department at Queen Mary Col-
lege, University of London, in 1948.

McVittie and his wife became ac-
quainted with American university
life in 1950, while he was on a short
lectureship at Harvard. In early 1951
President George D. Stoddard of the
University of Illinois inquired of Har-
low Shapley, director of the Harvard
College Observatory, whether he
thought the defunct Illinois astron-
omy department should be revived,
and who might undertake the job.
Shapley recommended McVittie; he
thought a department in the observa-
tionally less-than-benign meteorologi-
cal conditions of the Midwest might
best be led by a theoretical astron-
omer. Though McVittie had never
had a strictly astronomical post, he
had become known for his mathemat-
ical studies of the structure of the
universe. Thus he came to Urbana in
the fall of 1952.

McVittie's contributions to astron-
omy lie principally in theoretical
astrophysics, with particular empha-

. THE COMPLETE.

Magnetic Research System

EG&G Princeton Applied Research
introduces the completely automated
version of the magnetic research in-
dustry standard: the new model 4500
Vibrating Sample Magnetometer System.
Features include:
• Fully integrated design including

gaussmeter, temperature controller,
PC, magnet, and power supply.

• 1.2K to 750 C temperature range
• Unsurpassed noise performance
• 10~3 emu sensitivity
• 5 x 10"5 emu noise floor
• Menu-driven IBM compatible system
• Auto hysteresis scan with 0 to ZT

field range
• Automatic temperature slewing

Applications include:
• Meissner Effect
• Magnetic Susceptibility
• Magnetic Hysteresis with bipolar

readout
• Magnetic tape and disk material

characterization
Send for your FREE information
packet today!

PARC
P.O. Box 2565 • Princeton, NJ 08543-2565 USA
(609) 452-2111 • TELEX: 843409

LEV882

APS Show - Booths #401-403 Circle number 80 on Reader Service Card

ELECTRON and ION OPTICS
SOURCES / GUNS / SYSTEMS

1 eVto 100 keV
RHEED / ESD / IPES / ISS / X-RAY
MBE / ELECTRON LITHOGRAPHY
AUGER / SIMS / SEM / TEM
CHARGE NEUTRALIZATION
SPACE SIMULATION & RESEARCH
SURFACE PHYSICS ANALYSIS

PRECISION UHV ELECTROSTATIC and MAGNETOSTATIC OPTICS
HIGH BRIGHTNESS SOURCES / ULTRA LOW ENERGY SOURCES
MINIATURE MICROWAVE ION SOURCES / ALKALI ION SOURCES
POWER SUPPLIES / FARADAY CUPS / ACCESSORIES
CAPABILITIES / FEATURES :

Particles: Electrons, Positive Ions, Negative Ions
Energy Ranges: 1 eV to 100 keV
Beam Currents: Picoamperes to Amperes
Spot Sizes: Micrometers up to 1 Meter
Mountings: 70, 114, 152, 203 mm Conflat Flanges
User-Replaceable Firing Units / High Temperature Bakeable
Unlimited Exposure to Atmospheric Gases While Cold
Mech. Align. / Deflection / Rastering / High Speed Pulsing
Differential Pumping / Computer Control / Remote Control

CUSTOM DESIGNS ENCOURAGED
KIMBALL HILL ROAD
WILTON, NH 03086

TEL (603) 878-1616 FAX (603) 878-3700
UHV ELECTRON & ION SOURCES/OPTICS/SYSTEMS = ^

Circle number 61 on Reader Service Card

PHYSICS TODAY MARCH 1969 1 2 9



High
Performance

Dycor™
Quadrupole

Mass
Spectrometers

The Dycor Quadrupole Mass Spectro-
meter offers a dynamic range of 7
orders of magnitude along with a high
resolution CRT, analog bar, and tabular
display modes, with an RS-232 port
for computer Interface as standard
features.

The Dycor product line is manufac-
tured at our facility in the U.S.A. This
permits us to offer it at a price which is
the most cost-effective In the industry.

Whether your need is residual gas
analysis, process monitoring, or leak
detection, the microprocessor-based
models provide you with the ultimate
in performance.
Applications include:
• Residual Gas Analysis
• Process Monitoring
• Leak Detection
• Chemical Vapor Deposition
• Fermentation
• Sputtering
• Plasma Etching
• Molecular Beam Epitaxy
• Cryogenics
• High Energy Physics
• Vacuum Furnaces
• Evaporation
• Ion Beam Milling
Features:
• 1-100 or 1-200 AMU Range
• Faraday Cup and Electron Multiplier
• 9" or 12" High Resolution CRT
• Analog Bar or Tabular Display
• Pressure vs. Time Display
• Linear to 4 Decade Log Scale
• RS-232 Computer Interface
• 10 ' " Torr Minimum Detectable

Partial Pressure
• Background Subtraction
• Spectral Library
• Sample Systems for higher

Pressures
For literature, contact AMETEK,

Thermox Instruments Division,
150 Freeport Road, Pittsburgh, PA
15238, TEL: 412-828-9040,
FAX: 412-826-0399.

AMETEK
THERMOX INSTRUMENTS DIVISION

George McVittie
sis on general relativity and cosmol-
ogy. Although often heavily math-
ematical in nature, his work never
lost sight of the importance of obser-
vations, and was, in fact, often devot-
ed to the very question of how best to
make contact between theory and
observational data. Indeed, he was a
pioneer in the development of many
methods still used today to make
theoretical sense of observations (and
vice versa). In his years at Urbana
there was constant activity in the
design of novel radio and optical
instruments, and faculty members
participated in the planning, design
and establishment of major instru-
ments at the national observatories.

In his PhD thesis McVittie was able
to solve the Maxwell-Einstein equa-
tions for a particular case, and to find
the corresponding solutions for three
unified field theories. The results
were unfavorable toward the unified
theories, and left McVittie with a
skeptical attitude toward unified field
theories in general; indeed, a fully
satisfactory unification of electro-
magnetism and gravity eludes us to
this day.

During the 1930s, Edward A.
Milne's "kinematical relativity" was
being advanced as an alternative to
general relativity. McVittie showed
that gravitational accelerations could
not be incorporated into kinematical
relativity, and that a strict axiomatic
formulation of the theory indicated
that it did not necessarily have any
connections with cosmology. This
work impressed upon him the diffi-
culties associated with the apparent-
ly simple notion of distance in gen-
eral relativity and led him to reana-
lyze that problem in depth many
years later.

A recurrent theme in McVittie's
research was obtaining spherically

symmetric solutions of Einstein's
equations for perfect fluids (including
radiation such as the cosmic micro-
wave background radiation). The
work climaxed in an exact solution
for a massive "particle" immersed in
an ambient fluid, which at large
distances modeled an expanding uni-
verse. At the time there seemed to
be no astronomical motivation for
this work, which he abandoned until
the 1960s, when the study of highly
collapsed objects assumed impor-
tance with the emergence of the
concepts of black holes and neutron
stars. In later work McVittie also
analyzed the collapse, expansion and
oscillation of self-gravitating (relativ-
istic) fluid spheres.

But his most important work may
well be on cosmology. McVittie was
renowned for his meticulous and in-
sightful comparisons of observational
data with (uniform) model universes.
Starting with Edwin Hubble's galaxy-
count data from the 1930s, McVittie
showed that Hubble's method implied
using more than one "kind" of dis-
tance for galaxies of a given apparent
magnitude. He was able to prove that
the use of such empirical distances
was unnecessary, and could in fact
unnecessarily restrict the range of
acceptable model universes. Further- ,
more he strongly emphasized the |
need to use formulas that connected
observables, and made a masterly
exposition of this approach (the ac-
knowledged standard today) in his
well-known book General Relativity
and Cosmology.

As time went by and the quantity
and accuracy of the data improved,
McVittie remained interested in the
interpretation of magnitude-versus-
redshift data for clusters of galaxies.
His chief concern was to determine
the value of the cosmological decel-
eration parameter. Early work sug-
gested a slowing of the expansion with
time, and this was supported by a
rigorous analysis of much more exten-
sive data in the 1970s. In parallel
with this work McVittie made an
attempt, in the 1950s, to fit a suitable
model universe to counts of extraga-
lactic radio sources. This project pro-
vided motivation for the establish-
ment of the Vermilion River Observa-
tory of the University of Illinois,
which was used to make just such
counts. A penetrating analysis led
McVittie to the important conclusion
that changes "in the radiative power
or the number density of sources have
occurred" over time and that there-
fore "counts of these objects provided
no criterion by which to select the
model of the observed universe." At
the time that must have been a
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discouraging conclusion, but we know-
today that it was certainly correct. As
we look out in distance, hence back in
time, we see galaxies at ever younger
phases of their evolution, at stages
where their radiant outputs are quite
different from what they are today.
Likewise, as we sample a larger vol-
ume of space we more readily find
extreme objects: first active galaxies,
then quasars, which can be enormous-
ly brighter at radio wavelengths than
"ordinary" galaxies like those we find
in our neighborhood today.

McVittie had many other interests
in astronomy and theoretical physics,
but it is impossible to do them all
justice in this limited space. Suffice it
to say that his work was always finely
crafted, incisive and significant, and
was characterized by his insistence
that theory should relate directly to
observations.

He was a man of acerbic wit and
firmly held opinions, who enlivened
the Urbana academic senate and pro-
fessional society meetings with pithy
comments on the foibles of the institu-
tions and their constituents. He was
much loved by close friends and col-
leagues, and was respected by his
peers, whatever their views on scien-
tific or academic matters.

Following his retirement from Illi-
nois in 1972, McVittie moved to Can-
terbury, England, where he became
honorary professor of theoretical as-
tronomy at the University of Kent.
There he continued to teach, super-
vise PhD theses and publish theoreti-
cal studies until the age of 82.

The writer acknowledges the essential col-
laboration ofDimitri M. Mihalas, the cur-
rent (and first) incumbent of the McVittie
Professorship at the University of Illinois.

G. W. SwENSON J R
University of Illinois
Urbana-Champaign

Ernest W. Salmi
Ernest W. Salmi died 5 October 1987
in Albuquerque, New Mexico, at the
age of 64. He was born in Detroit and
served with the US Army in the South
Pacific Theatre during World War II.

Salmi completed his undergraduate
studies at Wayne State University in
1946 and received his PhD from the
University of Michigan in 1950. He
spent all of his professional career at
the Los Alamos National Laboratory
except for one year (1963) at the Joint
Center for Research (EURATOM) in
Ispra, Italy.

When Salmi arrived at Los Alamos
in 1950, he found himself in a theoreti-
cal nuclear weapons design group.

Neither this nor other groups had
what could have been considered a
workable and rigorous technique for
designing nuclear explosive devices or
for analyzing expensive experiments.
Salmi set himself the task of improv-
ing, generalizing and making more
rigorous the existing computational
scheme for integrating the coupled
neutron-dynamic and energy genera-
tion equations in time and space for an
exploding nuclear device. This effort
was impressively successful, especial-
ly considering the card-programmed
computers of that era. Salmi created
one of the first large computer pro-
grams of this type to work consistently
and reproducibly. The formulation he '
created was used widely in its original
application and for solving many
other physical problems.

In 1958 Salmi was appointed alter-
nate group leader of the advanced
concepts group in the Rover (nuclear
rocket) division. He was a coinventor
of the cesium-diode thermionic cell
for directly converting heat to elec-
tricity. He directed studies of low-
thrust interplanetary orbits and de-
veloped criteria for electric-power-to-
weight ratios essential to high
performance in orbit-to-orbit transfer
systems.

Salmi had wide interests that
ranged from heat pipe applications for
energy recovery and for spacecraft
radiator systems to fusion and fission
research. In the late 1960s the prob-
lem of radar clutter from nuclear
explosions caught his attention, and
he postulated that some important
effects could be explained by metal
loading of the atmosphere. To prove
this point, he used radar to look at
various metal-loaded high explosives
being detonated above the ground.
One of his experimental projects in
fusion research was to tailor the pulse
of current from an explosive-driven
flux compression generator to drive a
Z-pinch. These experiments were ter-
minated, however, before the feasibil- t
ity of the concept could be determined, f

In 1982 Salmi turned his attention '
to the effects of nuclear weapons on
other nuclear warheads, and in the
following years he made significant
contributions to a feasibility study of
the Navy's nuclear options. He was
concerned about international arms
control and helped organize the Los !
Alamos Committee on Arms Control
and International Security.

After bouts with aplastic anemia
and a lower-back spinal problem, he
took medical retirement in 1986. He
continued to consult for Los Alamos
until stricken by lung cancer. He will
be remembered by his colleagues for
his impatience with concepts that he
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