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Table 1 Ingredient of luminescent glass samples
ingredient samples
17 2% 37 47 57
SiO, 56.0 55.1 54.3 53.5 52.7
BaO 12.3 12.1 11.9 11.7 11.6
Cs, O 12.3 12.1 11.9 11.7 11.6
Al, Oy 1.5 1.5 1.5 1.5 1.4
Na, O 2.9 2.8 2.8 2.8 2.7
K,O 1.3 1.3 1.3 1.3 1.3
Gd, O, 5.2 5.1 5.0 4.9 4.9
Th, O, 7.7 9.2 10.5 11.8 13.0
Ce, O; 0.8 0.8 0.8 0.8 0.8
color achromatism light kelly
transparence G G best G G
micro crystal Y N N N Y
: , 1480 C 1550 C
5h , , ; (
) ; , 4 h . N 50
mm X 50 mm X 12 mm , 3.8 g/cm’, 200 mm X 200 mm X
20 mm o
3 Ba0O,Cs,0
, 100
1 37 N BaO  Cs,0 % }
( 23.8%) : et
BaO  Cs,0 . : E g
Cs, O : ( ) I
= 82
, N o 1 R
BaO  Cs,0 : £ / \_
. BaO  Cs,0 : . R L S
0 20 40 60 80 100
W (Cs,0)/ %
4 X
Fig. 1 Luminescence vs mass fraction of BaO,Cs, O
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Table 2 Ingredient of test samples
base ingredient BaO Cs; O Na, O K, O Tb, O, Ce, O4
11.8 11.6 3.8 1.8 13.0 0.2
Si0, 57.8 55.8 53.8 51.8 49. 8
Gd, 04 0.0 2.0 4.0 6.0 8.0
100 T o0
e _ el S
Z 80 4 < 544nm
i / \ £ /
E &0 \ E \
: 2
g \ s 60§ ,/
[ *, 3 T T T l\
20 % sol 549nm/ \.\\\
0 ,/,490 nm
. T - - T 40 T T T ; ;
-2 1] 2 4 6 8 -2 0 2 4 6 8
W(Gd,0,)/ % WGA,0,)/ %
Fig. 4 Total luminescence ws mass fraction of Gd; O3 Fig. 5 Main spectrum luminescence ws mass fraction of Gd; O3
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Table 3  Spatial resolution results
sample 17 47 57 301
spatial resolution 33 lp/cm 36 lp/cm 40 lp/em 32 lp/em
N ’ H X
X o
9
, 1480 C
. Th** , 545 nm 549
nm, CCD s , X . MeV X

15%(1 cm )9
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A new type Tb** doped silicate luminescent glass
JIANG Xiao-guo', GU Zhen-nan®
(1. Institude of Fluid Physics. CAEP, P.O. Box 919-106. Mianyang 621900 ,China;
2. Academy o f Chemic and Molecular Engineering , Peking University ,Beijing 100871 ,China)

Abstract: X-ray to light convertor in a real time radiography image formation system plays an important role. A new type
Tb*" doped silicate luminescent glass has been developed recently. There is no visible light dispersion in the glass and it can take
the place of traditional rare earth fluorescent screen in high energy radiography applications. For its spatial resolution will not be
greatly reduced when its thickness increases in a certain range, a thicker glass can be used to reach a higher DQE. The lumines-
cent glass can be used in a radiography image formation system which adopts a high energy X-ray source up to 30 MeV. The spa-
tial resolution is about the same as 301 type luminescent glass excitated by 100 keV X-ray and the spatial resolution may not be
less than 1.5 lp/mm when excitated by 12 MeV X-ray. Its luminescence intensity is about 3 times of 301 type. Some effects on its
characters of main ingredient materials (BaO,Cs; O, Tbh, O; ,Gd; O; and Ce, O;) are also researched in the way of changing the mass
fraction and appropriate ingredient configuration for high performance. Optical performances are tested and results are given out in
the paper.
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