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Fig. 1 Diagram showing the tomographic scintillation
camera consisting of a scintillator, a rotating
slanted-hole collimator and a bed moving in a
circular motion. Positions of detection in the
scintillator are shown for point sources located
in a focal plane and in two adjacent planes
separated equally from the focal plane.
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Fig. 2 Theoretical point source response function of
the tomographic scintillation camera. Io (xr) is
the modified zero-order Bessel’s function of xr,
where x is the radial distance and r the radius
of the circular image, normalized by the system
resolution in terms of standard deviation.
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Fig. 3 Tomographic images of a point source placed
at various distances from the focal plane fixed
at 10 cm from the face of collimator.

(A) Distance from the focal plane, 4b=0, —2,
—4, —6and —8 cm.

(B) Distance from the focal plane, 4b=0, +2,
+4, —6 and +8 cm.

(C) Electronic slit through the center of cir-
cular images to measure the point source
response.
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Fig. 4 Point source responses of the tomographic

scintillation camera obtained at various dis-

tances from the focal plane fixed at 10 cm from

the face of collimator.

(A) Distance from the focal plane, 4b,is varied
from 0 to —6 cm at 1 cm step.

(B) Distance from the focal plane, 4b, is varied
from 0 to +6 cm at 1 cm step.
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Fig. 5 Tomographic images of a resolution phantom
consisting of a plane source and a lead bar
pattern. A, B, C and D are obtained with the
phantom placed in focal planes, 6, 8, 10 and
12 cm from the face of collimator, respectively.
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Fig. 6 Blurring of a resolution phantom due to off-
focus. A is the phantom placed in the focal plane
at 10 cm from the face of collimator. B, C and
D are the phantom placed in planes, 1, 2 and
3 cm from the focal plane, respectively.

SBIEOESEFNERIEAR XV EV B X
WNEWHa~ db=1cm Z XL TEZ T W28
AEThD. HIEICHT D b oz EZ0
R D28 r OfEFHPICE 2 THS.
Fig. 5 13rf@# 2 7 Offte /157 2 b L I2fE 58
FEBRIE—Fk 72 "Co MR () 500 pCi,
H#EER 0.5¢Cijem?) o FAZfEGS) 7 &2 b3 % —

Presented by Medical*Online



94 BE 3

14315 (1977)

C b= ocm,

R=8.Icm
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Fig. 7 Tomographic images of cold spot phantoms consisting of a plane source and lead
discs of 10, 15, 20, 25, 30 and 35 mm in diameter by 3 mm in thickness. A and B
are 1009 cold spot phantom, and C and D are 50 9% cold spot phantom.
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Fig. 8 Blurring of a 509 cold spot phantom due to
off-focus. Tomographic images are obtained
with the phantom placed at distances, varied
from —3 cm to +3 cm at 1 cm step, from the
focal plane fixed at 10 cm from the face of
collimator.
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Fig. 9 Regular image of a #9mTc brain phantom taken with a parallel hole collimator of
30000 holes, and tomographic images in four focal planes.
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Summary

Point Source Response Function and Depth Resolution of Tomographic
Scintillation Camera

Norimasa NOHARA and Eiichi TANAKA

National Institute of Radiological Sciences, Chiba

The point source response function is theoreti-
cally derived for a tomographic scintillation camera
system consisting of an scintillation camera, a
rotating slanted-hole collimator and a bed moving
in a circular motion in synchronism with the rota-
taionofcollimator. Inthederivation the pointspread
function of the camera without the rotation of
collimator is assumed to be a circular symmetric
Gaussian function with standard deviation of o.
The point source response function of the tomogra-
phic camera is then given by

1 x2+4r? xr
G(x, r;o0) =—a—zexp(—Ti—2)Io (—07)
where x is the radial distance, r the radius of a cir-
cular image, and I, the modified zero-order Bessel’s
function. Comparison is made between the theo-

retical response function and esperimental results.

Furthermore, a proposal is made of a simple
definition to give the index of depth resolution of
the tomographic camera. It is defined to be the dis-
tance between a focal plane and an adjacent plane
in which the full width at half maximum of the
point source response becomes twice as wide as
that in the focal plane. Taking this definition,
the present system with the 30° slanted hole colli-
mator is found to have the depth resolution of
1.8cm in the focal plane at 10cm from the face
of collimator. The value of the depth resolution
is also discussed in comparison with results of
phantom studies, and it is confirmed that the
definition may be a resonable measure as the index
of depth resolution, providing practical simplicity
in measuring.
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