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Energy resolutions and pholoclectron yields are reported for scintillating BaF, crystals.

Scintillation detectors using BaF, crystals have at-
tracted considerable attention recently. primarily be-
cause of the excellent scintiliation and timing character-
istics of this material. One component of the scintilla-
tion light has a decay time of 0.6 ns and a capability for
timing resolutions of 112 ps (fwhm), comparable to that
of fast plastic seintiliztors, has been reported [1]. This
paper presenis new resulis associated with the photo-
electron yield and the energy resolution. These results,
obtained with crystals produced at the Changchun In-
stitute of Opties and Fine Mechanics, indicate that the
energy resolution. in the low energy region, is compara-
ble to that of Nal and the photoelectron yield is higher.

We used several cylindrical BaF, crystals, each opti-

Table 1

Energy resolution of the BaF,; samples

Sample Dimension Energy resolution
[mnm] (AE/EY%

Cryst.al #1 20 (diameter) x 5 8.3

Crystal #2 20 (diameteryx 10 7.7
Crystal #3 30 {diameter) 20 Q7

Table 2

Energy response

Source Photoelectron peak Energy resolution
position {channel noy (AE/EY%]

o ¢1.33 MeVy 489+12 5.9

ZNa(1.27 MeV) 470412 62

Mo (1.17 MeV) 432+ 14 7.4

MMn (835 keVy  313+11 8.3

W0os (662 keV) 224410 9.4

UNa (511 keVy 183+ 9 1.5

0168-9002 /86 /503,50 © Elsevier Science Publishers B.V.
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cally polished on all surfaces and covered with Al,O,
powder, coupled to a XP 2020Q photomultiplier. The
energy resclution (A E/£). as determined with a (s
source, 1s given, {or each erystal, in table 1.

We have also measured the energy spectrum for
crystal #2 using ©Co, # Na, **Mun and "7Cs sources in
order {c verify the linearity of the energy response. The
results from these measurements are listed in table 2,
and plotted in fig. 1. Photographs of the energy spectra
from the ¥ Co, ¥7Cs and 2 Na sources are shown in [ig.
5 .

We have previously reported on photoelectron vields
for the fast compoenent [2]. Here we report our more
recent results on the total yield of scintillation light.
These measutrements were done by comparing the peak
position for the photoelectric absorption peak from
Y7Cs y-rays with that for single photoelectrons emitted
from the photocathode of a XP 20200 photomultiplier.
This tube has a bialkali photocathode with a quartz
window. For these measurements we used electronics
with a 10 ns differentiation time for the fast component
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Fig. 1. The mean peak position for photoelectric peaks from
Na, ¥Cs, *Mn and " Co. plotied vs the absorbed energy.
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Fig. 2. The recorded pulse height spectra for (a) ®* Co (b) 7Cs,
(¢) *Na radioactive sources.

Table 3
Photeelectron yield

Sample Fast component All components
{p.e./MeV] [p.e./MeV]

Crystal #1 448 2666

Crystal #2 484 2832

Crystal #3 403 2518

and 6.4 ps for the slow component. The resulis are
given in table 3. ‘

These results indicate that BaF, is well suited for
detector applications. For example, it could be used as
an electromagnetic energy calorimeter for high energy
electrons and vy's as described in ref. [3], or as a 4%
v-ray detector for precision measurements of neutron
capture cross sections {see ref, {47, The short wave-
length character of the scintilfation lght may make
these crystals well suited to low-pressure wire chamber
readout systems [5}.
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