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Looking for Glass from
Hiroshima and Nagasaki
To the Editor:

I am attempting to locate glass from
known positions at Hiroshima and
Nagasaki to determine neutron doses
using induced fission tracks caused by
the nuclear weapons in 1945.1 would
appreciate help from anyone who knows
of appropriate material.

Reliable numbers are important to
society since permissible neutron expo-
sures to human beings are based on the
experience at Hiroshima—where the
bomb sent more neutrons to significant
distances than was the case at Nagasaki.
It is remarkable that 48 years form the
explosions that neutron dosimetry is still
highly uncertain1—by factors of 1.6 at
ground zero and of 8 at 1.5 km from the
detonation point at Hiroshima!

Because of its usual uniformity, glass is
a particularly simple, reliable detector of
neutron-induced fission, which is record-
ed as radiation-damage tracks. As point-
ed out in 1987,2 etched tracks in glass of
conventional uranium content (~0.3 parts
per million) could allow thermal neutron
fluences to be measured to ~1 km from
the epicenters at Hiroshima, with the
sensitivity being proportional to the trace
uranium concentration within the glass.
Higher uranium content would allow
dosimetry to greater radial distances. It is
distressing to realize that well-document-
ed samples would have been easy to
locate in 1945. Unfortunately, the use of
glass for track-based neutron dosimetry
was not recognized for 20 years.3

Nevertheless, the opportunity still exists
in principle, and I am attempting to prod
people's memories in the hope of
improving our knowledge of the health
effects of neutrons.

Although many other materials,
including plastics and dielectric crystals,
also record tracks, glass is so ubiquitous
in modern society and simple to study
that it is clearly the first choice.
Appropriate substances are windows,
lamps, decorative glass, glass electrical
insulators, instrument covers, bottles,
drinking glasses, auto windshields and
headlights, glass display racks, refrigera-
tor shelves, eyeglass lenses, and the sur-
face layers of porcelains. Despite the pos-
sibilities being almost countless, the over-
riding obstacle to this project is the limit-
ed quantity of material whose position
just prior to the detonations is estab-
lished.

The glazed overlayers of tiles are also
candidate materials. Samples were kind-
ly sent to me by Drs. T. Nagatomo and

M. Hoshi, but unfortunately my attempt
to reveal the stored tracks failed because
the combination of low uranium and
considerable structural non-uniformity
conspired to make track scanning slow,
laborious, and consequently not very
reliable.

Material that was melted by radiation
from the explosion is also an unlikely
storer of neutron-induced tracks, unless
only a thin enough layer was melted as
to be rapidly cooled between the moment
of the electromagnetic burst and the
slightly delayed arrival of the neutrons.

In principle, the high uranium content
that characterizes many of the minor
accessory minerals in certain rocks makes
them sensitive detectors of neutrons.
Examples of such minerals are zircon,
apatite, and sphene, which are common
constituents of granites. Geoscientists are
aware, however, of spontaneous fission
of 238U. In any old detector material that
contains uranium, this process stores
tracks that are useful in determining ages
of minerals, but they impede dosimetry
by preloading samples with a back-
ground of such tracks. Only if it is known
that natural minerals were sufficiently
heated prior to the neutron exposure
(so that tracks were annealed out), can
minerals serve as convenient neutron
dosimeters for the present purposes.
At distances of greater than 2 km from
ground zero, spontaneous fission tracks
are expected to outnumber those from
neutron-induced fission.

Uniform, well-located glasses from
within -1.6 km of ground zero are the
material of choice. If you know of such
material, or can direct me to someone
who might, I would welcome communi-
cation by phone, (518) 276-8523, by fax
(518) 276- 8627, or by letter: Rensselaer
Polytechnic Institute, Department of
Earth and Environmental Sciences, West
Hall G-17, Troy, New York 12180-3590.

Robert L. Fleischer
Rensselaer Polytechnic Institute
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For over a decade, our Torus'
magnetron sputter sources have set

the standard for optimum perfor-
mance. Their patented auxiliary

magnet ring flattens the plasma over
the target for superior results: higher

deposition rates, increased target
utilization and unsurpassed

film uniformity.

Easily installed on existing systems,
there's a field-proven Torus for every

sputtering application. We offer
sources from 2" to 6" diameter with

a variety of mounts, including
clusters of 3 or 4 on one flange. All

operate — without modification — in
RF or DC, reactive or normal modes
and deposit any class of materials.

Smaller sources can even be
upgraded to sputter magnetic targets.

For the ultimate in thin film quality,
choose a Torus.

See our catalog for a full range of
sputtering ancillaries: over 2,900 targets;

RF and DC power supplies; and film
deposition monitors. For a free copy call:

1515 Worthington Avenue
Clairton, Pennsylvania 15025 USA

Toll Free 800-245-1656
Telephone 412-233-4200

Fax 412-233-4275

International
Canada: Tel 800-465-2476 Fax 416-58B-260;'

England: Tel 44-424-719101 Fax 44-424-421160

Germany: Tel 49-8139-890 Fax 49-8139-8943

Hungary: Tel 361-183-5322 Fax 361-183-4369
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