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Abstract; Doubly-doped PbWQ), : (Mo, Y) and pure PbW(), crystals were grown by means of a modilied Bridgman method.
The optical absorption spectra, luminescence decay time with an ulira short pulsed X-ray excitation. light yield and irradiation
damage for 23 mmX 23 mm X 20 mm crystal samples cut from the seed end of as-grown ingots were measured. The results
show that the irradiation hardness for PhWQ), crystals can be evidently improved by doping with Mo and Y. After irradiation at
the dose rate of 35 Gy/h for 24 h. the light yield loss of PbWQ, : (Mo, Y) crystal is only about 17. 5% compared to the
52.4% of pure PbWQ),. Moreover the optical transmission property of PbW(), crystal at the range of 350— 420 nm is improved
by the double doping. The average luminescence decay time of the PbW(), ¢ (Mo, Y) crystals is shortened to 8. 5 ns, which is
faster than the average decay time, 15.2 ns, of pure PbWQ), crystals,
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Fig. 1 Optical absorption spectra of PWQ : (Mo.Y) and
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Fig. 2 Luminescence decay time curves of PWO ¢ (Mo,
Y) and pure PWO crystal samples with an ultra

short pulsed X-ray excitation
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Table |  Parameters of luminescence decay time of PWO :

{Mo,Y) and pure PWO crystals samples at room

temperature
Sample n/ns w2/ns ra/ns re/ns L/% L/% Li/%
PWO: (Mo. YD 6.4 32,1 8.3 92 8
Pure PWQ) 2.7 9.6 37.5 15.2 183 57.2 24.5

Notes: 71+ 72 and r3 are decay time constant; Iy, I» and I; are the lumines-
cence relative intensity corresponding to 7, r2 and 133 7o, is the aver-

age decay time constant given by the weighted sum of ,1,.
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Table 2 Measuring results for light yield of PWO : {Mo,Y)
and pure PWO crystal samples before and after irra-
diation at 200 ns gate width and * Co irradiation at
the dose rate 35 Gy/h for 24 h

Light yield(/photoelectrons « MeV—")

Light yield
Sample
Before irradiation After irradiation loss/ %
PWO: (Mo.Y) 24.0 19.8 —=17.5
Pure PWQ) 22.5 10.7 ~52.4

Notes: Light yield loss=(LYy ~LY,)/LY,, where LY, is the light yield be-

fore irradiation; LY; is the light yield after irradiation.
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Fig. 3 Irradiation induced absorption coelficient spectra

and optical transmission spectra of PWQ : (Mo.

Y) and pure PWQ crystal samples at * Co irradi-

ation at the dose rate 35 Gy/h for 24 h
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