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neering at Clemson College. He con-
tinued his studies at the University of
Wisconsin, receiving a master's de-
gree in electrical engineering in 1925
and a PhD in physics in 1929. His
thesis research with Warren Weaver
was in mathematical physics. Webb's
graduate student contemporaries at
Wisconsin included Lee DuBridge and
Guy Suits.

In 1931, after two years as an
instructor in physics at Williams Col-
lege, Webb joined the research labora-
tories of Eastman Kodak. At Kodak
Webb became interested in the phys-
ics of latent-image formation—the
fundamental basis of the photograph-
ic process. He was a pioneer in the
application of the quantum mechan-
ics of crystalline solids to silver ha-
lides and to the photographic process.

Webb's experimental work was
characterized by a strong analytical
foundation. His early publications
discussed an experimental study of
the photographic intermittency and
reciprocity-failure effects. These ef-
fects, which are responsible for the
dependence of photographic speed on
the individual values of the intensity
and time of exposure instead of just
the product of the two, greatly compli-
cated the practical application of pho-
tography. These effects are now
largely under control in commercial
photographic emulsions. Webb was
able to use insight gained from these
studies to separate the effects of the
electronic and ionic processes in-
volved in latent-image formation.
His subsequent experiments support-
ed the Gurney-Mott quantum me-
chanical theory of latent-image for-
mation and permitted the under-
standing of many important
photographic phenomena, including
reciprocity failure, intermittency, the

Herschel effect, solarization, dye sen-
sitization and, above all, latent-image
formation, in terms of concepts that
pointed the way to improved photo-
graphic films.

During World War II Webb worked
on the electromagnetic separation of
uranium isotopes in the Manhattan
Project, spending time in Berkeley
and Oak Ridge. During this time he
also contributed to the development
of a process to mold high-precision
optical elements, which has become
important in the large volume manu-
facture of high-quality glass lenses.

With the end of the war Webb again
turned his attention to studying the
formation of the photographic latent
image. He concentrated on experi-
mental studies of photographic effects
in order to develop a statistical model
for latent-image formation. From
this model and the known size-distri-
bution of grains in an emulsion, he
confirmed that one to ten absorbed
photons can render a photographic
grain developable. In 1949 he con-
cluded that two silver atoms can form
a stable sub-latent-image site. This
led to the useful suggestion that pre-
exposure of astronomical plates to
low-intensity light, to form stable sub-
latent-image specks, can greatly in-
crease the sensitivity of the plates.

Webb also became interested in the
formation of image tracks by ener-
getic particles and in nuclear track
emulsions, and these interests led to
his solving several serious fallout-
related problems that occurred in the
manufacture of film. In one such
instance, during late 1945, spots be-
gan to appear mysteriously in x-ray
film. An affected film would typically
show from 10 to 100 small, black spots
after processing. By a careful set of
experiments, which had to be carried
out quickly because of the urgency of
the problem, Webb showed that the
spots were caused by the presence of a
radioisotope in cardboard packaging
for the x-ray film made by a particu-
lar paper mill in Indiana. He deduced
that the isotope (probably Ce141) had
been produced in the first atomic
bomb test in July 1945. It was subse-
quently washed as fallout into the
Wabash River, from which process
water was taken by the paper mill.
This discovery permitted solution of
the fogging problem and minimized
its impact on medical diagnostics.

During the 1950s Webb assumed
increasing responsibility for the man-
agement of the physics division of the
Kodak Research Laboratories. He
played a central role in strengthening
the solid-state physics and analytical
bases for photographic science, to
complement an already strong photo-

graphic chemistry effort at Kodak.
He established the solid-state physics
laboratory and, with George Higgins,
built a strong program in what is now
known as image science, the informa-
tion theoretic approach to image
structure and the analysis of imaging
system performance.

The work of Julian Webb was
instrumental in making practical
photography available to us for our
profession and our pleasure.

BENJAMIN B. SNAVELY
Eastman Kodak Company

Rochester, New York

A. Vibert Douglas
A. Vibert Douglas, an astrophysicist
and university educator, died in
Kingston, Ontario, on 2 July 1988 at
age 93. One of Canada's most distin-
guished citizens, she was made a
member of the Order of the British
Empire by King George V in 1918 for
her work in the War Office, and an
Officer of the Order of Canada in
1967. Her great zeal for astronomy,
keen interest in her students and
involvement in fostering interna-
tional relations made her widely ad-
mired and loved.

Born in Montreal, Douglas started
her university education at McGill
University, interrupted it for war
work and then returned to receive her
bachelor's degree in 1919 and her MS
a year later. Her postgraduate work
at the Cavendish Lab of Cambridge
University with Rutherford and her
work with Arthur Eddington, also at
Cambridge, whetted her interest in
astronomy, and in 1926 she received
her doctorate in that field from
McGill. She remained on the McGill
staff for 17 years. She and John

A. Vibert Douglas

88 PHYSICS TODAY JULY 1989



WE HFAB TUAT

Stuart Foster investigated the spectra
of A- and B-type stars and the Stark
effect with the 72-inch telescope of the
Dominion Astrophysical Observatory.
In 1939 Douglas was appointed dean
of women at Queen's University,
Kingston, where she continued to
work until her retirement.

Despite her heavy university du-
ties, she found energy for remarkable
international achievements. A cita-
tion accompanying her receipt of an
honorary degree from Queen's Uni-
versity described her as an "inveter-
ate internationalist." She became the
first Canadian president of the Inter-
national Federation of University
Women in 1947, and she represented
Canada at the UNESCO conference in
Montevideo in 1954.

A member of the International
Astronomical Union, she held the
Canadian record for attendance at its
triennial General Assemblies. When
the IAU met in Germany in 1964, a
special bus trip was arranged to take
some members to East Berlin for a
few hours. The fear of the Berlin
Wall was then near its height. At
dinner that night we bus travelers
learned in astonishment that Allie
Douglas (a nickname she preferred to
the more formal "Alice") had walked
through Checkpoint Charlie all alone
and had spent the day crisscrossing
the city on public conveyances, be-
cause, as she said, "I think that's the
best way to see a city."

Douglas's many writings will con-
tinue to spread her knowledge. Her
most outstanding literary contribu-
tion was The Life of Arthur Stanley
Eddington (1956), a project started at
the request of Eddington's sister,
Winifred. Probably Douglas's Quak-
er background, which she had in
common with the Eddingtons, made
her specially attuned to this task, and
her erudition shines through it, as in
her use of the first four bars of
Schubert's Unfinished Symphony to
introduce the chapter on Fundamen-
tal Theory. Her other publications
appeared in the Journal of the Royal
Astronomical Society of Canada, Hib-
bert Journal, Atlantic Monthly, Dis-
covery and several university quarter-
lies, among other places.

In 1984 the Canadian Astronomical
Society held a special session at the
Herzberg Institute of Astrophysics in
Ottawa in honor of Douglas's forth-
coming 90th birthday on 15 Decem-
ber. To attend, she traveled alone by
bus from Kingston to Ottawa. For
many of us, this was our fond farewell
to her.

HELEN SAWYER HOGG
David Dunlap Observatory

University of Toronto •

. 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 2T

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
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NEW
MODEL LTS-22-MAC CLOSED CYCLE

Materials Analysis Cryostat
This versatile, new system has been designed to satisfy new requirements
generated by the recent discovery of the exciting new group of
"High Temperature Superconducting Materials."
• For Hall Effect, resistivity, Meissner measurements, etc.,

from <15to350K.
GREATER ACCURACY
• Separate temperature sensors for control and sample

readouts.
• Analog heater output from Series 4000 Temperature

Controller gives superior control at low temperatures.
• Exchange gas sample environment virtually eliminates

sample temperature gradients.
GREATER SPEED
• Easy-to-operate sample space airlock valve.
• Quick select 3-way valve tor sample space, vacuum or

exchange gas.
• No need to shut down refrigerator or break main vacuum during

sample change.
• Larger, %" diameter sample space permits multiple samples.
GREATER RELIABILITY

Proven Gifford-McMahon refrigerator technology.
Lower self-induced vibration.
10,000 hour service interval.
Rigorous quality control.

PLUS
Matching Meissner coil system
Custom sample probes.
QUICK DELIVERY

Water or aircooled compressor
No liquid cryogens

RMC
OUR 21st YEAR
SERVING THE
RESEARCH
COMMUNITY

1802 W. Grant Rd., Suite 122, Tucson, AZ 85745
(602)882-7900 Telex 24-1334 Fax (602) 628-8702
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