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Abstract

A Study on the Photographic Characteristics Related
to the Morphology of Phosphor Layers in the CaWO,
and Gd:0:S : Tb Screen

In Ja Lee, Joon Huh
Institule of Radiological Technology Dong A X—ray Co., LTD.

Recently, various screen film system have been introduced in diagnostic radiology. There

are two kinds of screen film system : blue emitting CaWO, screen has been largely used in

these days. However, it tends to be changed to use green emitting Gd;0,S . Tb screen.

In this study, photographic characteristics of CaWO, and Gd;0,S : Tb screen were investi-

gated with luminescence, spectroscopy. The morphology of CaWO, and Gd,0,S . Tb were also

observed by using scanning electron microscope.

The resuit obtained were as follows :

1. There was small difference in the thickness of phosphor layers for the front and back

screen of blue emitting system, but little difference in those of green emitting system.

2. There was no difference in the size of phosphor particles between the front and back

screen for each screen. However, the particle size was different for the various kinds of

screens.

3. The shape of phosphor particle was round with many faces for all the screens.

4. In the exposure of X—ray with the same intensity, luminescent intensity of a green emit-

ting system was 6~7 times larger than that of a blue emitting system.

5. The thickness of phosphor layers does not affect on the sensitivity of the screens exposed

by X—ray.
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Table 1. Characteristics of phosphor layer in the blue and green emitting screen

Thickness of Phosphor Size of particle
SCREEN
layer(pm) (pm) Morphology
Blue emitting screen| FRONT BACK FRONT BACK
Fine 104 106 6~ 7 6~ 7
Universal 136 144 4~ 5 5~ 6
High speed 139 163 9~10 6~ 7 | Cvenlylaver
High plus 165 280 10~11 10~11
BF—1II 111 110 2~ 6 2~ 6
BM—1I 150 167 2~ 6 2~10
Multi—layer
BH—1 157 254 3~11 2~13
BX—1I 174 239 3~14 2~15
Green emitting screen FRONT BACK FRONT BACK Morphology
G3 85 88 5~ 8 7~ 8 Multi-layer
FG3 80 87 4~ 5 4~ 5
FG 4 105 107 9~10 6~ 7
FG 6 101 150 9~10 10~11
FG 8 134 150 10~11 10~11
HR—12 134 241 4~ 9 7~10 Evenly layer
HR—16 147 404 8~11 11~12
KF 66 67 4~ 5 4~ 5
KM 172 147 6~ 7 6~ 7
KR 122 128 10~11 13~14

25kv  ©.55kx 18,6 S 25k @.32kx 31.0F 738

Fig. 2. SEM photomicrographs of X —ray intensifying screen ! Distribution state of phosphor
particles. :
(a) : Even dispersion morphology of FG4 back screen(25kV, x550 magnification)
(b) : Multi—layer morphology of BX—1I front screen(25kV, x320 magnification)
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Fig. 3. SEM photomicrographs of X —ray intensifying screen : Shapes of phosphor particles.

(a) : High speed back screen(25 kV, x2990 magnification)
(b) : HR—16 front screen(25kV, x3000 magnification)
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(b)

Front screen of FG 3 Front screen of FG 4



Front screen of FG 6

Front screen of HR —12 Front screen of HR—16

Fig. 4. SEM photomicrographs of X —ray intensifying screen size of phosphor particles
in accordance of speed.
(a) CaWO, front screen(B-series), (25 kV, x3000 magnification)
(b) Gd,0,S : Tb front screen(25 kV, x3000 magnification)
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Table 3. Luminescence of the blue emitt-
ing screen in accordance of tube

voltange
KVp SCREEN LUMINESCENCE(nA)
Front Back
G3 115.0 123.0
FG4 195.0 199.0
FG 6 221.0 341.0
50 | FG 8 354.0 347.0
KF 75.0 50.0
KM 218.0 219.0
KR 285.0 282.0
G3 192.0 194.0
FG 4 321.0 320.0
FG 6 321.0 575.0
60 [ FG8 579.0 575.0
KF 121.0 88.0
KM 360.0 361.0
KR 461.0 455.0
G3 266.0 279.0
FG 4 459.0 474.0
FG 6 459.0 809.0
70 | FG 8 826.0 809.0
KF 172.0 126.0
KM 519.0 502.0
KR 642.0 643.0
G3 377.0 371.0
FG 4 633.0 629.0
FG 6 633.0 1099.0
80 | FG8 1119.0 1099.0
KF 226.0 109.0
KM 689.0 709.0
KR 895.0 888.0
G3 485.0 478.0
FG4 787.0 791.0
FG 6 782.0 1432.0
90 | FG 8 1466.0 1464.0
KF 279.0 223.0
KM 895.0 909.0
KR 1155.0 1125.0
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Table. 4 Characteristics of the blue emitting screen in accodance of tube voltage

3.0 Total
Back
Front
2
g‘ 2.0(
D
a
1.01
0 0.5 1.0 15 2.0 2.5

Relative Log Ex.
Fig. 7 Characteristic curve of FG4 screen.

(8 cm acryl phantom, 80 kV)

Film Fuji New Rx

kVp Characteristics Relative speed Contrast
Screen Total Front Back Total Front Back
Fine 66(100) 63(50) 68(58) 2.50 2.20 2.30
Universal 105(100) 95(48) 102(55) 2.55 2.20 2.38
High speed 155(100) 138(47) 166(60) 2.45 2.25 2.30
High plus 174(100) 151(46) 209(68) 2.55 2.20 2.39
80 BF -1 66(100) 66(52) 66(56) 2.50 2.17 2.30
BM—1 100(100) 100(52) 100(56) 2.57 2.20 2.37
BH—1I 148(100) 126(45) 170(65) 2.55 2.20 2.30
BX—1 184(100) 162(46) 204(62) 2.50 2.30 2.37
Fine 68(100) 60(45) 68(46) 2.50 2.19 2.25
Universal 110(100) 93(43) 102(43) 2.40 2.30 2.25
High speed 178(100) 145(41) 182(47) 2.38 2.20 2.30
120 High plus 229(100) 170(37) 275(55) 2.31 2.25 2.18
BF—1I 66(100) 62(47) 66(46) 2.40 2.20 2.20
BM—1 100(100) 100(50) 100(46) 243 2.20 2.25
BH—1 162(100) 123(38) 191(54) 2.40 2.08 2.20
BX—-1II 219(100) 162(37) 234(49) 2.36 2.25 2.20

() : Relative speed about total Screen



Table. 5 Characteristics of the green emitting screen in accodance of tube voltage

Film Konica MG

kVp Characteristics Relative speed Contrast
Screen Total Front Back Total Front Back
G3 65(100) 63(45) 59(54) 3.63 2.53 2.53
FG 3 58(100) 54(43) 52(54) 3.50 2.53 2.47
FG 4 100(100) 100(46) 100(49) 3.80 2.67 2.65
FG 6 141(100) 100(32) 174(72) 3.57 2.67 2.50
FG 8 181(100) 191(48) 174(56) 3.63 2.80 2.50

80 | HR—-12 275(100) 191(32) 339(72) 3.40 2.80 2.55
HR—-16 339(100) 257(35) 417(72) 3.50 2.75 2.60
KF 49(100) 50(47) 40(48) 3.50 2.53 2.40
KM 117(100) 120(47) 126(63) 3.33 2.70 2.65
KR 170(100) 174(47) 155(54) 3.77 2.63 2.75
G3 56(100) 58(47) 55(50) 3.33 2.50 2.46
FG 3 62(100) 54(46) 50(48) 3.10 2.25 2.47
FG4 100(100) 100(46) 100(51) 3.10 2.56 2.40
FG 6 151(100) 100(30) 200(68) 3.00 2.50 2.40

120 FG 8 219(100) 209(44) 200(47) 3.05 2.50 2.40
HR—-12 316(100) 209(30) 398(65) 3.08 2.50 2.21
HR—-16 427(100) 316(34) 631(76) 3.00 2.22 2.00
KF 43(100) 42(45) 35(43) 3.20 2.45 2.20
KM 123(100) 126(47) 126(52) 3.25 2.63 2.20
KR 214(100) 191(41) 195(47) 313 2.44 2.21

( ) : Relative speed about total screen
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Table 6. Relative speed of the blue and green emitting system in accodance of tube voltage

kVp 80 120
Screen Forms

Film Total Front Back Total Front Back
Fine 66 63 68 68 60 68
Universal 105 95 110 110 93 102
High speed Fuji 155 138 178 178 145 182
High plus New 174 151 229 229 170 275
BF—1I Rx 66 66 66 66 62 66
BM~-1I 100 100 100 100 100 100
BH—-® 148 126 162 162 123 191
BX—1 184 162 219 219 162 234
G3 65 63 59 56 58 50
FG 3 58 54 52 62 54 50
FG 4 100 100 100 100 100 100
FG 6 Konica 141 100 174 151 100 200
FG 8 MG 182 191 174 219 209 200
HR—12 275 191 339 316 209 398
HR—16 339 257 417 427 316 631
KF 49 50 40 43 42 35
KM 117 120 126 123 126 126
KR 170 174 155 214 191 195
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Fig. 8. Gradient curve of FG4 screen at 80 kVp
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