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PERFORMANCE OF A TIMING DISCRIMINATOR FOR A
BGO SCINTILLATION DETECTOR USED IN A POSI-
TRON CT. H.Murayama,E.Tanaka.N.Nohara.T.
Tomitani.n.rakami and M.Ishii. National
Ilnstitute of Radiological Sciences, Hitachi
LTD. Central Research Laboratory and Hitachi
Chemical Co. LTD. Chiba and Tokyo.

A timing discriminator for a BGO (bismuth
germanate)scintillation detector was design-
ed and constructed. Having high gamma ray
detection efficiency and photopeak efficien-
cy, BGO scintillators are useful for detect-
ors of positron imaging devices. The timing
properties of BGO scintillators for 511 keV
annihilation gamma rays, however, are re-
stricted by the slow scintillation decay
(300 ns) and the small photoelectron yield
at the initial stage of the scintillation
(about 0.5 photoelectrons/ns in our detect-
ors). For the time pick-off having good
time resolution and count rate performance,
the first photoelectron detection method was
applied and adequate pulse shaping was ac-
complished.

Combined with a BGO crystal (12mmx20mmx
26mm) optically coupled to a 29mm diameter
photomultiplier tube (PM1980), the timing
discriminator was used as a detector unit of
a positron CT device. The time resolution
for 511 keV photon pairs in the two detect-
ors with discrimination level of 350 keV was
5.2 ns and 10.3 ns for FWHM and FWTM, re-
spectively, at low counting rates and 6.8 ns
for FWHM at a singles countrate of 100 kcps.
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DETECTOR SYSTEM OF POSITRON ECT FOR BRAIN
STUDIES: POSITOLOGICA. N.Nohara.E.Tanaka.
M.Yamamoto,T.Tomitani,H.Murayama.M.Endo.T.
linuma,Y.lateno,K.Ishimatsu%*A.Ohgushi*K.
Takami%* T.Ueda** and F.Kawaguchi¥** Nation-
al Institute of Radiological Scilences, Hi-
tachi Medical Corporation* and Central Re-
search Laboratory,Hitachi Ltd¥* Chiba,
Kashiwa* and Kokubunji¥#*

A positron ECT device for brain studies
has been constructed. It consists of 64 12x
20x26 mm BGO detectors mounted on a circular
gantry which rotates continuously at a speed
of 1 rps or less. The detectors are arrayed
on the circle of 44 cm in diameter with
non-uniform spacing which has been determin-
ed by a computer iteration to provide a
reasonable uniformity in linear sampling
with its interval of 2 mm. Another advan-
tage gained with such a simple gantry motion
of rotation is high "detector redundancy"
which reduces the effect of changes in de-
tector efficiency on a reconstructed image,
because each point of the linear sampling
is formed by many pairs of coincident de-
tectors. The device has a field of view of
23 cm in diameter with a single slice the
thickness of which is variable from 1 to 2
cm. The resolution in reconstructed images
is about 7 mm FWHM in the central region
which is mainly set from the width of the
crystals used, 12 mm.

Preliminary images with line source phan-
toms and a volunteer intravenously injected
13NH3 were demonstrated.
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DESIGN AND DEVELOPMENT OF ELECTRONICS FOR
POSITRON EMISSION CT DEDICATED TO HEAD
STUDIES. T.Tomitani,Y.Suda,M.Endo,H.Mura-
yama,N.Nohara, M.Yamamoto,E.Tanaka,S.Matae,
A.Watanabe,H.Kawaguchi,K.Ueda,A.Ohgushi and
K.Ishimatsu. National Institute of Radio-
logical Sciences,Chiba Institute of Techno-
logy,Central Research Laboratory,Hitachi LTD.
and Hitachi Medical Corporation.

In design of electronics for positron CT,
coincidence timing of around 10ns is required
in case of bismuth germanate scintillator.
To attain speed requirement, ECL(Emitter
Coupled Logic) were adopted throughout coin-
cidence and crystal address encoding circuits.

64 crystals are subdivided into 8 groups
each of which contains 8 crystals and coin-
cidences are performed among such 8 groups.
As such, with fan angle of 60°, total coin-
cidence pairs are reduced to 20 in place of
736 pairs out of 64 crystals with straight
forward method. Crystal address pairs in
coincidence are encoded in three steps, i.e.
crystal address encoding within a group,
group address encoding and crystal address
multiplexing.

Chance coincidence limits high counting
rate performance of the system because of
low true-to-gross counting rate ratio. With
the incorporation of delayed coincidence,
chance coincidence can be subtracted from
on-time coincidence data. Another problem
at high counting rate is multiple event
coincidence, which can be effectively elimi-
nated by means of two-fold multi-event
rejector.
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A SELF-ABSORPTION CORRECTING -RAY SOURCE.
E.Tanaka,N.Nohara,K.Ishimatsu,A.Ogushi and
K.Takami.National Institute of Radiological
Sciences,Hitachi Medical Corporation and
Central Research Laboratory of Hitachi Ltd.
Chiba and Tokyo.

A rotating -ray source for the correc-
tion of the self-absorption and of the var-
iation of the detectors' sensitivity in the
image reconstruction of a positron annihi-
lation -ray emission CT was explained. A
small area -ray source orbitally rotating
around the object is identical in effect to
a circular -ray source with uniform radio-
activity so long as it rotates with con-
stant speed. A good uniformity of the
source intensity along the ring is easily
obtained by this simple mechanism.

The method expanding this principle to
an ECT with continuously rotating detectors
was proposed. It can be done by rotating a
small source whose length tangential to the
circle of rotation is 1/N (N is a positive
integer) of the length of the circumference
of the rotating orbit. And if the source

is turned M times (M is an integer having
no common measyre with N) in a period that
the detectors rotate N times, an effective-
ly uniform ring source is realized. The
correction data acquisition is made in the
time or its multiples that the detectors
turn N times.
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