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INTRODUCTION & AIM

METHOD

Scintillators are employed in a wide range of applications, spanning from The experimental setup comprised of a CPI series CMP 200 DR medical X-ray
medical imaging to radiation detectors operating under extreme temperature source, set to a fixed high voltage (90kVp).

conditions or high radiation flux.

_ o o _ _ Heating was performed by using a Perel 3700-9 2000W heating gun.
In this context, systematic investigation of their luminescence response as a

| | | | Technologies U1253A digital multimeter, coupled to a U1185A thermocouple (J-
@ In this sense, this study examined the influence of temperature on the Type) with temperature probe adapter.
luminescence efficiency of a bismuth germanate (Bi,Ge;0,,-BGO) single
crystal. @ The crystal light output measurements were performed under temperatures

, L _ _ ranging from 19 to 174 °C.
@ The BGO crystal under investigation has a light yield of 8.2-8.9 x 103

photons/MeV, a decay time of 300 ns and a timing resolution of 2500-6000 ps The ratio of the light energy flux emitted by the examined sample, normalized by
@ FWHM. the X-ray exposure rate can be expressed as the absolute luminescence
| | efficiency (ALE): . ,
Barium fluoride has a fast decay component, at around 0.6-0.87 ns and a slow AF — Yo [ letec 51
Na = —F5 = X
one, at around 620-630 ns. X SNpascy
_ _ | | o In equation (1) ¥, is the light energy flux (output signal) in units of yW m=2. X is
Results were compared with a barium fluoride (BaF,) single-crystal scintillator. the exposure rate (MR s).
—_— l.ec IS the current produced by the electrometer in pA and S denotes the surface
| ,- : of the crystal, excited by X-rays (mm?).

| The peak sensitivity of the photocathode (n,) is expressed Iin units of pA/W. q; Is
725 em I Ao e the spectral matching between the light source to the spectral response of the
| optical sensor.

X-ray beam

The geometric light collection efficiency (c,) has a value of 15.6. The units of the
ALE is EU=(UW m2)/(mR s1).
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Figure 1. Luminescence efficiency apparatus.

RESULTS & DISCUSSION

BGO @ 90 kVp
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The luminescence efficiency values of
BGO are 2.96 EU at 21.0 °C and 0.37 EU Figure 2. Voltage readings for the

at 172.4 °C. BGO crystal, in the examined
temperature range. Fixed exposure of

The corresponding values for BaF, 1 sec and electrometer voltage scale
decrease with increasing temperature, a1V
ranging from 1.56 EU at 19.5 °C to 0.32
EU at 174.2 °C.
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BGO appears with clearly higher BaF, @ 90 kVp
. . . |
luminescence efficiency values across the " — T T 2 "a, BaF,
examined temperature range; however, for — e
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temperatures reaching 174 ©°C, the
efficiencies of BaF, and BGO scintillators
converge with each other, despite their
initial differences.
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Figure 3. Voltage readings for the
BaF2 crystal, in the examined
temperature range. Fixed expo-sure
of 1 sec and electrometer voltage
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scale at 300 mV = Figure 4. Comparative luminescence performance of
| — st BaF., and BGO samples in the temperature range 19-
0.2-f — 1503°% " 174 OC.
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