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A Treatment of Image Sharpness on X-ray Intensifying
Screens by Optical Transfer Function

Tatuji Takizawa and Kunio Doi
Dai Nippon Toryo Co., Ltd. Chigasaki, Japan

Optical transfer functions of X-ray intensifying screens are studied using a photogra-
phic film. A variable slit method is taken in order to expose square wave radiation on a
cassette in which the intensifying screens and a film are mounted. The apparatus is

shown in Photo 1.
Varing the slit width and shifting the cassette, required spatial frequencies are ob-

tained.

This method make it possible to determine the square wave transfer functions of X-ray
intensifying screens, and the sine wave transfer function is calculated by R.V. Shack’s
method.

Optical transfer funcions of a visible emission of phosphor layers are reduced by char-
acteristic curves of film emulsion. This is so-called optical transfer function in linear system.
But the present paper also gives the transfer functions of a wave-form of photographic
density distribution on film, and these two functions are compared.

Square wave transfer functions H}(w) of intensifying screens are found to be a formula

approximately.
n

. —-n
107 K14 (oT)?} *

Here n is peculiar to the phosphors of intensifying screens, depending on X-ray tube
voltages.

1/T shows the break point of two asymptotes.

K is a constant dependent on exposed dose.

Since the optical transfer functions of the photographic film are given :
3

R(0) ={1+(27S0)?} *
and S is a constant dependent on film emulsion,
the resultant response R(w)<H(w) becomes H(w) for
R(o)=1 2nSwr<1
ot is defined as H(wr)=b. b is a threshold value of resolving an image dependent
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on a detector and wr correspond to the resolving power.

This makes it reasonable to use a photographic film when studying the transfer func-

tions of X-ray intensifying screens.
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Fig. 1 Signal transfer in radiography using X-ray intensifying screens.
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Fig. 2 Signal transfer when sine wave X-ray is
exposed. Emission response and photograp-
hic density response are shown.
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Photo. 1 Slit width aﬁd positionu of cassetté a-re
varied by micro-metre screw on each side
respectively.

Then required spatial frequencies are obt-
ained. Slit width was modulated photoelec-
trically.

IV 8

(i) BIEEOEERE
7 4 N b0 B IEOHIE AR T dEsk DEZHIRE
By, H3IRCET. Zhd 2 A0 E fFo
7= i, (EZeRH R A Tl — 2V 7 0, B BT
HITLBE, FInbEMNIIRDL TS

Hool
N

Lok \

GOKTP 20MAS EXPUSURES
ko eM ¢ FF.D )
KYQKKOD FS INTERSIFYTING S(REEM

SOUARE WAVE TRANSFER FUNCTION

N

I 1 1

" L ) s
o
] (%] (13 1o z 3 0 Uht%‘n

SPATIAL FREQUEMCIES w

Fig. 3 Square wave transfer function of photo-
graphic density distributionon on film.
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Fig. 5 Square wave transfer functions at high
X-ray tube voltages.
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Fig. 6 Square wave transfer functions of high
speed type X.ray intensifying screens.
60kVp, 150 cm
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Fig. 8 Transfer functions of high resolving po-
wer type screens,

D@D Co) K=1 1/T=0.9 n= 1.0
R(S.Co) K=1 IYT=1.1 n=1.0
BS (Kyokko) K=1 1/T= 2.0 n= 1.2
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Fig. 9 Square wave transfer functions of visib-
le emission reduced by film characteristics
curves.

60 kVp, 150 cm: Exposure conditions.
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Fig. 10 Reduced sine wave optical transfer fu-
nctions of emission and square wave tran-
sfer functions of film density distribution.
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