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Table 1. Combination of slit width and distance
between crystal and source plane

Distance Between Crystal and
Slit width Source Plane
15ecm 20cm 30cm 40 cm
5mm ¢)) €) ©)) @
11 mm ® ©) @ ®
21 mm (©)) (10) an (12)
38 mm (13) 14 (15)
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rier 2535 Fourier ZEC ZEH L 72, &
AmBuT 128 45, EEEIZ25.6cm & Lz, #ED
THmE KRB E64AREMRE, 370 b b2 MERKE
l#aB 1L T 2.5line pairs/cm Tdh 5,
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% 22fJEWE 3 Wi © MTF Off R # VTR
TELEFEEXTED,
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Fig. 1. Schematic diagram for experimental mea-

surements of point spread function.

d is the slit width of 5,11, 21 and 38 mm
and DSC is the distance between crystal
surface and source plane of 15, 20, 30

and 40 mm.
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Fig. 2. MTF curves of Nal (Tl) detectors with

unfocussed rectangle slit collimator in
slit width 5mm and the distance be-
tween source plane and crystal surface
of 15, 20, 30 and 40 cm, which are calcu-
lated by Fast Fourier Transformation.
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MTF curves of Nal (T1) detectors with
unfocussed rectangle slit collimator in slit
width of 11 mm and the distance between
source plane and crystal surface of 15,
20, 30 and 40 cm, which are calculated
by Fast Fourier Transformation.
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MTF curves of Nal (T1) detectors with
unfocussed rectangle slit collimator in
slit width of 21 mm and the distance
between source plane and crystal surface
of 15, 20, 30 and 40 cm which are calcu-
lated by Fast Fourier Transformation.
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Fig. 5. MTF curves of Nal (T1) detectors with
unfocussed rectangle slit collimator in
slit width of 38 mm and the distance
between source plane and crystal surface
of 15, 20 and 30 cm, which are calculat-
ed by Fast Fourier Transformation.
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Fig. 6. MTF curves of Nal (T]) detectors with
unfocussed rectangle slit collimator in
slit width of 5, 11, 21 and 38 mm and
the distance between source plane and
crystal surface of 15cm, which are ca-
lculated by Fast Fourier Transformation.
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Fig. 7. MTF curves of Nal (T1) detectors with
unfocussed rectangle slit collimator in
slit width of 5, 11, 21 and 38 cm and
the distance between source plane and
crystal surface of 20 cm, which are ca-
lculated by Fast Fourier Transformation.
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% Fig. 8. MTF curves of Nal (T1) detectors with

unfocussed rectangle slit collimator in slit
width of 5, 11, 21 and 38 mm and the
distance between source plane and crystal
surface of 30 cm, which are calculated
by Fast Fourier Transformation.
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Fig. 9. MTF curves of Nal (T1) detectors with

unfocussed rectangle slit collimator in
slit width of 5, 11 and 21 mm and the
distance between source plane and crys-
tal surface of 40 cm, which are calculated
by Fast Fourier Transformation.
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Fig. 10. (1) Entropy of Nal (TI) detectors with unfocussed rectangle slit
collimator calculated from MTF, when slit width being constant.

(2) Entropy of Nal (TI) detectors with unfocussed rectangle slit collimator
calculated from MTF, when distance between source plane and crystal

surface being constant.
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Summary

Modulation Transfer Function and Information Capacity

of Unfocussed Rectangle Slit Collimator

Kunihide NISHIZAWA

Department of Radiology, Nagoya University School of Medicine, Nagoya

The information transmitting character of unfocuss-
ed rectangle slit collimator system, which is used for
restoration of radionuclides in human body and quan-
titation, was investigated by modulation transfer
function (MTF) and entropy (information capacity)
and the following results were obtained.

The vertical displacement of radionuclides in human
body to crystal causes to smooth the profile scanning
curve rather than slit width variation.

MTF became worth and entropy decreased with

increasing the slit width and distance between source
plane and crystal surface.

The resolving power can be denoted by “bit” of
entropy also as wsll as MTF and the system having
larger value of entropy have better resolution.

MTF is superior to entropy in the description of
information transmitting character of collimator sys-
tem, on the other hand entropy is superior to and
simpler than MTF for the description of character as
entire system.
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