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Study on the optimization of phosphor screen for digital X-ray sensor

Monte Carlo 719 MCNP4A<¢} DETECTY97 CodeE ©]-&35to] Atd83 oz & X
A GAA Ao ALE-E = Gdy0,S:Th, Csl: T1, CaW0,2] &34 (phosphor)ol] th3dt XA &4=aF3}
4 s ALbstdnh 28 gAY XA JAIA ] S (resolution) & H 7t 84
¢l Modulation Transfer Function(MTF), Point Spread Function(PSF), ¥%#(FWHM)S i
Holol FFEZD HAI} FAE AdASAY. Gd,0,S:Thel HAF7A+= 20, 40, 100 keVellA
40.8, 48, 51 pm A A=A o™ CsL Tl 40 keVeolA 51.5 pm 18] 3 CaWO,& 100, 150 keV
ol A 54.5, 58.6 pm= AAFHJY. FF =2 A Ao AFHAHS F55H7] A
FAEdd gz dFEFE & Aot

Abstract

In this research, it was calculated X-ray absorption rate and light spread rate for three
phosphors; Gd,0,S:Th, CsI: T1 and CaWO,, which is used for Digital X-ray sensor for
industrial and medical field. It, moreover, can determine the optimum thickness of phosphor
screen by these parameters (MTF, PSF, and FWHM) estimated digital X-ray sensor
resolution. The optimum thickness of Gd,0,S:Tb is shown 40.8, 48, and 51 in each energy
of 20, 40, and 100 keV. As the same way, Csl: Tl takes 51.5 in 40 keV and CaWO, gets
545 and 58.6 in energy of 100 and 150 keV respectively. After this, we will take image
experimentations of phosphor screen in order to gain reliability of calculated results using
its code.
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aWO(calcium tungstate)®} ZnCdS(zinc cadmium sulfide)E T2 o] &3t
t. CaWO,v= THA FFARA, ZnCdSt FAIFFAS FFA e HHEFFY JFdo
2 ol g3t YA HZE M2 FBAe Edor XA GAFH o= Csl(cesium iodide),
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A ZAL & & 3FA Elasige ZAA

Cronex Hi Plus CaWo, A 250

Du Pont Cronex Quanta V La,OBr: Tm 7 A 320

Quanta Fast Detail YTaO,Nb A2/ A 400

X-Omatic Regular BaSrSO:Eu ] AN 200

Kodak Lanex Fine Gd,0,S:Th = 100

Lanex Regular Gd;0,S:Th = A 250
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- XdA5s Walg g 23 spectrum 2454
o AARE (XAFFekeV)| 0 |@Bogom)| wFA | AHY | WF
ZnCoS:Ag | 30/48 9.66/26.7 19 530 = hexa 4.8
ZnS:Ag 30 9.66 17 450 % hexa 39
CsI: Tl 55/53 35.95/33.16 10 540 = cuboid 4.5
CaWo, 74 69.48 5~3 420 2] tetra 6.1
BaSO,:Eu 56 37.38 6 375 At rhombic 45
Gd,0,S:Th 64 50.22 13 545 = hexa 7.3
Las0,S:Th 57 38.92 12.5 545 = hexa 6.5
Y ,0,5:Th 39 17.3 18 415, 440 % hexa 49
La,0,Br:Tb| 57 38.92 20 415, 440 & tetra 6.3
La,0,Br:Tm| 57 38.92 13 460 3 tetra 6.3
BaFCl:Eu 56 37.38 13 380 2} tetra 4.7
BaFBr:Eu 56 37.38 16 390 A} tetra 5.0
HfP,0; 72 65.29 11 300 A} 2] cuboid 4.3
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CaWO, ¢k 100 keV, 150 keVe] oyl disl 74 Gz FA wep HA3h A5 o
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4.1 PSF(Point Spread Function), MTF(Modulation Transfer Function) 23}
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MTF(Modulation Transfer Function)
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