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Abstract  Coincidence Doppler Broadening (CDB) of positron annihilation spectroscopy was applied to analyze
defects in the chemical state of Gd;0;5/Tb intensifying screens. The screen samiples were irradiated by 80 MV
X-rays in hospital and were used for 0, 2, 4, and 6 years respectively. There was a positive relationship between
the S-parameter values and time of exposure to X-rays. Most of the defects were indicated to have been
generated by X-rays. A 1D CDB was developed in order to reduce the background noise, and the S-parameter
values of the Gd;0,5:Th intensifying screens, using the 1D CDB, varied between 0.4974 and 0.4991.
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Fig. 1. Schematic Diagram of the 1D Coincidence Doppler
Broadening Positron Annihilation setup.
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Fig. 2. Schematic Diagram of the 2D Coincidence Doppler
Broadening Positron Annihilation setup.

A2 Lol sl Fig. 28 olUA g8 =A%
A Al =59 bojd e & 4 292D
CDB) A& Ho] F3 9o, 1D CDBe} 7ol ¥4
b e AR R ThEe] MELA] FEHE HjR)
sttt olu] Bl Al 9g 511keV ZmpAl oy
A &L Aol F 719 Ortecrt Gem 20180-P 71&7)
2P Wi 9 9 SEIE ALSste] S &
3] 2D CDB 79+ &Alol ADCE A8 dFem 54
AG71E 3 usecE BE3L, Fast ComtecAle) v =2] BFA
o} PCE ol&-3t A& A8

=

3. &z H 1

3.1 WM ARE =R SZUX Gd,0,8:Tb
2t
Fig. 38 250 Wde] St Wad Agg FpA2

I

(@
Fig. 4. SEM images of Gd,0,S:Tb exposed by X-ray in (a) 0 year, (b) 2 year and (c) 6 years.
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Fig. 3. S-parameters with DBPAS in Gd,0,S:Tb intensifying
screen vs. various years.
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Fig. 5. (a) Image Quality(IQ) and (b) Resolution(LP/mm) in
Gd,0,S : Tb intensifying screen vs. various years.
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Fig. 6. Comparing S- parameters vs. various years between 1D
CDBPAS and 2D CDBPAS.
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