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Photostimulated Luminescence of BaFBr!Eu2+, X(X=K", Na') Phosphors
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Abstract

In this study, Na' or K' were used as an activator in order to enhance the sensitivity and
efficiency of BaFBr:Eu” phosphor, and BaFBr:Euz’,Na' and BaFBr:Eu‘Z’,K‘ PSL phosphors were
prepared. The sensitivity, emission spectrum and dose response of prepared PSL phosphors
were measured and these characteristics were compared with the characteristics of commercial
image plate(ST-III) obtain from Fuji Photo Film Co. The spectral ranges of PSL of
BaFBr:iEu”' Na' and BaFBriEu” K' phosphors were 350~450nm, and their peak emission
appeared at 390 nm, and dose response of the phosphors were linear within 0.23 mGy~10 Gy
of 6 MV X-ray. Fading of the phosphors at room temperature were approximately equal to
that of commercial image plate(ST-II). Crystal structure of the prepared phosphors were
matlochkite like PbFCl and they were confirmed that their lattice constant was a=b=4.503 A,



c=7434 A independent of activators. PSL intensity of the BaFBlriEu%,Na+ phosphor doped
with and 4mol% Na' was about twice that of commercial image plate obtained from Fuji
Photo Film Co.
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Fig. 1. Fabrication process of PSL phosphor.
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Fig. 2. PSL intensity of BaFBriEu” as a function of Na' concentrations.
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Fig. 3. PSL intensity of BaFBriEu” K as a function of K  concentrations.
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Fig. 4. Block diagram of the PSL measuring system.
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Fig. 5. Pulse shapes of PSL by chopper 1 and 2.
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Fig. 6. PSL emission and excitation spectra of BaFBr:Eu”' ,Na' and BaFBr:Eu” K .
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Fig. 7. Comparison of PSL spectra of BaFBr:Eu®' ,Na', BaFBr:Eu” K and IP(ST-II).
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Fig. 8. X-ray diffraction pattern of fabricated phosphor powder.
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Fig. 9. Fading of BaFBr:Eu”>' Na'.
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Fig. 10. Fading of BaFBriEu” K .

a9 11 B Ao A AzZe BaFBrEu” Na' 2 BaFBrEu”' K &% Al#sE ST-II
G e(LdE Fuji Photo Film Co.)9l 2230 C)dlA 2 fading 545 YElW Holtl Fading &
Aol 2 Aol AT X-M AP F 208 AFF F PSL A% WEE Eu Y =S 05
mol%, K'¢ ¥%& 15mol% ima BaFBr:Eu‘Z’,K‘ F3A7 A HAA dey
BaFBr:EuZ’Na"’] A9 PSL ZEE 202 AAAS W 271x19] oF 40 %7} asAnt. el 3
dwol &S 714 gllomn, BaFBr:EuZ*,K*-OA A9 X-4 2AF F 208 4

= °F 30% skl o] wlg- b ARl fading 54 WERUI T

o mm

0% °]%<° PSL %
46}9\2% uf  PSL %

ki



100 ® BaFBr:Eu* K" (1.5 mol%)
A BaFBr:Eu”,Na’ (4.0 mol%)

& P (ST-l)
<
>
2
(%]
[
L
=
I
n
a
6MV X-ray
20 1 Gy exposured
at30°C
0 n 1 n 1 n 1 n 1 n 1
0 20 40 60 80 100 120

Time (min)

Fig. 11. The characteristics of fading at room temperature.
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