Study of CeBr; crystal for y-ray measurements
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The recent discovery and subsequent mar-
keting of Lanthanum Halide scintillation crys-
tals have led to an upsurge in the growth of
scintillation crystals for detection of gamma
rays. The much superior properties of both
Lanthanum Bromide and Lanthanum Chlo-
ride over time tested Nal(T1), CsI(Na), BaFy
etc. have made them primary choices for
gamma ray spectroscopy [1]. A very recent
entrant in the market is the CeBrsz scintilla-
tion crystal with properties very similar to
the Lanthanum Halide. This paper presents
our detailed studies of the CeBrs crystal and
comparisons with the Lanthanum Bromide
(LaBrs:Ce). The measurements were carried
out with a 1”7 x 1”7 CeBr3 crystal manufac-
tured and supplied by St. Gobain Inc. The
crystal is encapsulated in 2 mm thick Al cas-
ings with a glass window on one of the side for
coupling to PMT. A variety of photomultiplier
tubes were used for the measurements to select
the one best suited for optimal performance of
the detector. The energy signals were taken
from the last dynode and timing signals were
taken from the anode of the photo multiplier
tubes. The various properties measured were,
energy and timing resolution, linearity of re-
sponse, internal activity, detection efficiencies
etc. Figure 1 presents the typical spectrum of
gamma rays taken with different low energy
gamma ray sources. The energy Resolution
of the detector was found to be around 4.79%
for 662 keV. The timing resolution at Co en-
ergy is about 310 ps. The absolute Photo-
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peak efficiency for 662 keV was determined to
be ~ 13.16%. The experimentally determined
value matched very well with the simulated
value by GEANT4. While the energy resolu-
tion of CeBrs is found to be somewhat infe-
rior to Lanthanum Bromide the other prop-
erties like, timing and detection efficiency are
very similar to that of Lanthanum Bromide.
What is most important about CeBrs vis-a-vis
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FIG. 1: ~-ray Photo Peak Position from different
radiation sources.

LaBrj3:Ce is considerably less internal activity
of CeBrs. We carried out detailed measure-
ments to determine the nature and strength
of the internal activities of the 1”7 x 1”7 CeBrjs
crystal. It was found that unlike LaBrs:Ce
there is practically no internal gamma radi-
ation in CeBrs. The only internal radiation
of CeBrsz is from « particles from the de-
cay of 227Ac present in the crystal. Figure 2
shows a typical spectrum taken with a heav-
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FIG. 2: Internal Activity Spectra of CeBrs

ily shielded CeBrs detector and without any

radioactive source. The spectrum shows no in-
ternal gamma ray lines and only three peaks
due to the internal o emissions. In conclusion
one can say that the CeBrj is very similar in
performance to Lanthanum Bromide and has
the added advantage of much less internal ac-
tivity. The growth and production of CeBrj
in large volumes have great significance for fu-
ture high energy gamma ray spectroscopy.
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