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Introduction

U Crystal scintillators suffer from radiation damage
originated from el ectromagn
rays), neutrons and charged hadrons. This paper
C 0 mp a rraysnducéd radiation damage effects in
two heavy crystal scintillators: PWO and LSO/LYSO.

UPossi bl e ealyihdeaeed radiatooh daiyage
Include (1) damage to the scintillation mechanism; (2)
radiation induced absorption; and (3) radiation induced
phosphorescence (afterglow), which would cause an
Increase of the electronic readout noise.

U Photo-luminescence and transmission spectra, light
out put and r es p-oapisdaceduni f or n
phosphorescence are measured.
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LSO/LYSO samples: 2 x 2 x 20 cm

PWO samples: 2.85% x 22 x 32cm
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No difference was found between spectra measured before
and after irradiations for both PWO and LSO/LYSO
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4 |Damage may Depend on Dose R4

dD =Y {-a;Didt + (D" — D;) b;Rdt}

1=1

A simple model was
published in NIM A 332
(1993) 113120 for the

Kinetics of radiation

Induced color center

biRDJ"
D= Z{ ER g. [1 _ e—(ﬂ.rl-b,-R)t] _+_ D?e—(ai+biR)t}_

e D;: color center density in units of m~?;

e D?: initial color center density; densities in Crysta|

° Df” is the total density of trap related to the color center in Scintillators. It was USEd c
the crystal; explain the dose rate

e ;. recovery costant in units of hr1; dependent damage for

PWO crystals in a paper
presented in NSS96 and

e b;: damage contant in units of kRad ~?;

e R: the radiation dose rate in units of kRad/hr. publlshed in |IEEE Trans
Nucl. Sci., Vol. 44 (1997
" b;RDM 468-476.
Dea = 3';1 a; + ;R
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PWO: dose rate dependent damage; LSO/LYSO: No dose rate depen
Thermal annealing was found effective to removiy induced damages.
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