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F1G. 1. Thermoelectric power and resistance of a lead telluride film as a
unction of film composition.

resistance reaches a maximum. Additional baking produces an
excess lead film, as is indicated by the negative thermal voltage
(electronic conductivity). The process has also been reversed. If
one begins with an excess lead film and admits air into the vacuum
system, the film resistance rises at first, then drops as the pressure
in the vacuum system approaches atmospheric pressure. The
thermal voltage is negative at first, becomes zero at the resistance
maximum, then becomes positive. The diffusion of oxygen into
the lattice thus changes the film from an electronic to a hole con-
ductor. Additional experiments are now in progress to compare
the results obtained with a hole conductor containing excess
tellurium with those obtained when an excess lead film is made a
hole conductor by the addition of oxygen.

* This work has been supported by the Air Materiel Command.
1 H. Hintenburger, Zeits. . Physik 119, 1 (1942).

The Temperature Dependence of Organic
Scintillation Counters

S. H. LieBsoN AND J. W. KELLER, JR.
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March 17, 1950

HE temperature dependence of the light output of organic
phosphors when subjected to gamma-radiation was mea-
sured for several different crystals and mixtures. Previous measure-
ments by Graves and Koch! indicate irregularities in the light
output of crystals as a function of temperature which they
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attributed to properties of the lattice. Their experimental arrange-
ment was such that both photo-multiplier and crystal were varied
in temperature during the course of the measurement. Measure-
ments by Kelley and Goodrich? were made on anthracene radiated
with B-particles. The present investigation differs in that the
photo-multiplier was kept at liquid nitrogen temperatures while
the crystal temperature could be varied in a separate insulated
chamber. The light output was guided to the photo-multiplier by
means of a Lucite rod or hollow aluminum tube depending on the
type of crystal to be used and the extent of the contributions of
the Lucite scintillations to those of the crystal under investigation.
Measurements were made on the pulse distributions and total
light output under gamma-ray excitation from a radium source.
For pulse height distributions, the discriminator of the amplifier-
scaler was so set as to reject Lucite scintillations. These measure-
ments were consistent with measurements made on the total light
output of the crystals, subject to the same excitation, the results
of which are shown in Fig. 1. If we assume with Franck and
Livingston® that the energy transfer process is one of sensitized
fluorescence, the data suggest two possible explanations for the
different characteristics of the same percentage of anthracene and
stilbene in naphthalene; either the quenching occurs at the
trapping molecule, or the quenching occurs during the exciton
travel in the lattice. This quenching being greater for naphthalene-
stilbene mixtures leads us to believe that it is due to the greater
possibility of energy reflection from the stilbene molecule, sub-
jecting excited naphthalene molecules to thermal perturbations
for longer periods of time. This is further borne out by the lower
quantum efficiencies for naphthalene-stilbene mixtures as com-
pared to naphthalene-anthracene mixtures. No differences were
found between temperature measurements on single crystals or
their powders.
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F1G. 1. Temperature variation of integrated light output.

The naphthalene and anthracene single crystals were obtained
from the Harshaw Chemical Company. The anthracene used in
mixtures with naphthalene was obtained from Eastman Kodak
Company. The stilbene crystal was grown by Dr. S. Zerfoss and
Mr. L. R. Johnson of this Laboratory, and the other samples were
made by solidifying from the melt in a metallographic specimen
press.
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