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4 @ R mlEEaS, 19664111,
T- A TINUMA & T. NAGAT Phys.Med.Biol. 12:501, 1967.
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Table 1 Factors influencing on radioisotope image
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1) Collimator 5) Recording method

2) Nal crystal 6) Object movement

3) Scan speed 7) Pulse height analyser
4) Dot factor,dot size and line spacing 8) Background eraser
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back- scanning speed: 36 cm/min.
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Fig. 10, Socalled Response curve and our response

curve, taking account of Collimators
directionality.
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Fig.1 Images of **' line source in various depth
of absorber. A,B and C are the images
ohtained vsing multichannel collimator. D,
E and F are of pinhole collimator. The
thickness of absorber for A is 0, B3, C
10, D0, E3 and F 10em.
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30 mm
Line spread funetion of scinti-camera with
multichannel collimator. D (e¢m) is the

85 T 10 5 20 25
Fig. 2

distance from the top of the collimator to
the line source and T(em) is the thickness
of the polystyrene absorber.

(LSF)
1.0
Pin hole collimator
08 D T
J —— I10cm Ocm
~—=l0 3
e 1o 10
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0 5 "0 15 20 ' 25 30,y

Fig.3 Line spread function of scinti-camera with
pinhole collimator in magnification 1. 76.
Dand T are of same one in Fig. 2mentioned,

Table 1 Exposure time for obtaining 10* counts for
various depth of 114Ci of **!1 line source in
polystyrene absorber. The effects of absorber

upen two collimators are almost same one

Thickness of absorber (T, cm)! |
3 [ 0 3 10
Conditions T ‘
| |
Pinhole | Time (S, see) | 220 | 306 | 556
collimator B n i
(D=10cm) ! Relative time | 1. OU‘ 1.40 2, 46
| 7 | \
Multichannel Time (Sa,sec) | 96 | 134 | 236
collimator ‘7— — | J
(D=T) Relative time i 1.00 1.39i 2.53
*ﬁ— [ 2. 29‘ il 28! 2.20
Sh | '
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Table 1 TRT o &L &L L A2e £, S.scanner &
SWTE LN LSF % Fig. 4 IC/R¥, Zhho LSF
()R kb Fourier Z# L, 72 o=0 THEILL

Relative

intensity
JF=5cm
D=5

Y

— Distance

0 5 10cm

Fig.4 Line spread function of 3 inch crystal
scintillation scanner. D and T are of same
one in Fig. 2 and F(cm) is the length of
focus of the honey cone collimator.

H(w)

10 Multichdnnel collimator
1% D T

o8l —— Ocm Ocm
A —3 3

i W -—I10 10
1 AN

a4 p
] AN

02

(=]

"0z 04 06 08 10 wmﬁh
Fig.5 Optical transfer function of scintillation
camera with multichannel collimator.
H(®) was obtained by means of Fourier
transform of LSF.

H{w)
e Pin hole collimator
D T
08 ——10em Ocm
—0 3
OBJ ——10 10
04
|
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9 "6z 04 06 08 10 I2
Fig.6 Optical transfer function of scintillation

camera with pinhole collimator in the
condition of magnification of 1. 76.
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r—El LizB4, BiELoMBEEBEOES LS
TOEBINALL, THBICHA~TS, scanner © OTF
%, Fig. TOZ &L, T ERIFOLELET TO S, came-
ra® OTF L hg-T%, LIEDEERSL, OTF
0.1 252 2 EHEAEEY toEEOER L0
BTHDEEETS LY, MEBT0cmizh s ¥ OF
E e aest LT, S.camera € 1. 76 f5#Ako P.
collimator {#H OEAIZIX]1, 0cm, F L < M. collimator
[FROBEESIZIT 2. 3cm, 10em #4 honey cone colli-
mator {H® S. scanner (£ 3. 7Tem ORREZEH T 5

Z kT A,

Hlw)
10+ Scinti. Scanner
i F D T
081 ! —— 5cm 5cm Ocm
| 10 10
06
041
02
O "02 04 08 08 10 I2

14
Lines/cm

Fig. 7 Optical transfer function of 3 inch crystal
scintillation scanner with honey cone col-
limator. Scanning speed was 21 cm/min.
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i P, collimator @ QTF, Plw) &=Ll D3LE 4K
o QTF, Clw) 23 s &
Hlw)=Plw) - Clw) (3)
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2
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Efnd, Z 297, Jp 21K Bessel B cha, %

BaiTioai0 D& TH5DMN10em D L 2D m.
W, Pe)&@ET L DEHE L, Fig 6 o H(@)

PEERRIT L 5 € Clo) ki, - 0B Tig §

%,
O "0z 04 06 08 10 12, 14

Lines/cm
Fig. 8 Caleulated OTF of pinhole collimator

F(w), and of other part of scintillation
camera C(w). In thiz case, m iz 1.76.
A slight correction for H{®) is done in
high frequency region of @ for obtaining
the reasonable shape of C(®), Dotted
curve is original, and solid curve corrected,

ERTs 2OE0, GREHO Hle) o F+o/E+«
m . XBEREZ Y CHEUGR T A8
BILKEOZ VOLEAT S L, Wik c o2
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Fig. 9 The ratio of integrated OTF of magnification
m 1o o2, E is defined in equation(6). OTF
of scinti-camera with pinhole collimator become
better monotonously according to increase of
magnification 7 provided that the RI distribu-
tion is i thin plane.
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BEMmET, EZ 0em 0FFHICHH Rl SRR
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Abstract

—-395—

nel collimator ¢ 0. 44 lines/fem T 0, 10cm LD
honey cone collimator {#if DB ® scintillation scan-
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Optical Transfer Function of Scintillation Camera

Hiroyuki HaTTorI, Masao Kaneko® and Tsuneo Sasaxir®

Department of Radiology, Aichi Cancer Center Research Institute,

*Department of Diagnostic Radiology, Aichi Cancer Ceuter Hospital,

Tashirocho, Tikusa-ku, Nagova

Optical transfer function (OTF) of Rl scintillation camera for Rl distribution in tissue
equivalent materials was determined experimentally by means of Fourier transform of line
spread function measured by using V' V-ray line source. Also, for comparing with scinti-
camera, OTF of RI scanning system in the same condition above was measured by the same
method. These results were, for example, as following: the spatial frequency which gives the
value of 0.1 for QTF is 1.0 lines/cm For the combination of pinhole collimator and scinti-camera
in magnification 1.76, 044 lineslcm for the multichannel collimator and scinti-camera, and
0.27 lineslcm for scinti-scanner mounted 10 cm focus honey cone collimator for RI distribution

in 10 cm depth of tissue.

(Received April 4, 1968)
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