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Abstract: The cost of ring tomographs increases rapidly when spatial resolu
tion is improved to 2 mm and better. Howeve1, increased cost can be largely
avoided by coding the light transmitted from the individual scintillators to the
photomultipliers. Unfortunately, there is a factor-of- 100 light loss associated
with the coding: this loss destroys the pulse height resolution of the pulse
spectrum. In addition, the light loss increases the coincidence time resolu
tion of the photomultiplier pulses for inorganic scintillators such as bismuth
germanate (BGO). The time resolution can be regained by using plastic
scintillators (NE 102), and it is shown that the pulse height resolution is unneces
sary for cameras with 2 mm resolution. Furthermore, when considering
millimeter-sized detectors, (]) detector rings of multiple plastic scintillators
can hav巳 as good a detection efficiency as BGO, (2) light can be extracted
from multiple-scintillator arrays using optical coding methods, (3) cross-talk
between plastic scintillators is much smaller than for BGO scintillators, (4)
even with the factor-of- I 00 light loss introduced by the optical coding, th巳
scintillation detection efficiency is about 800 with NE I 02, (5) an argument is
presented that the time required to obtain statistically useful data varies only
as the square of the pixel dimension (rather than as the fifth power), and (6)
by using multiple Iing tomographs there is no loss in sensitivity for pixel sizes
down to 2 mm. Optical coding with plastic scintillators appears, then, to make
technically practical the construction of ring tomographs with spatial resolu
tions of 2 mm. Index Terms: Emission computed tomography-Positron
emission tomogiaphy-Plastic scintillation detectors High resolution
Detectors.

for using plastic scintillators in ring tomographs
designed for improved spatial resolution. The argu
ments will be presented in brief form here; details
of a tomograph design (7) and of the novel light
transmission system (8) will be presented else
where. For convenience of reference, the notation
and specifications of the tomograph designed at the
Donner Laboratory (9) will be used as much as
possible.

Recently, Cho and Farukhi (1) suggested that
bismuth germanate (BGO) be used as the scintil
lation detector in positron tomographs. Derenzo (2)
has also investigated the utility of BGO and has
listed its advantages. Furthermore, Derenzo et al.
(3) have tested BGO in their 280-scintillator detec
tor ring and have decided to replace their Nal(TI)
scintillators with BGO. Also, Thompson et al. (4)
have installed BGO scintillators in their ring tomo
graph, while Cho et al. (5) have made further
measurements with BGO scintillators for use in a
proposed ring tomograph. Thus there appears to be a
consensus at this time that BGO is the scintillator
of choice for positron ring cameras, although Ter
Pogossian et al. are constructing a small tomograph
using Nal(TI) scintillators (6).
The purpose of this paper is to present arguments

A.TO岛10GRAPH DESIGN
The schematic drawing in Fig. 1 shows a positron
ring tomograph. There are IO detector rings (only
4 are shown), the rings being separated by lead
shields which extend a distance T O beyond the
detectors toward the center of the ring. An open
diameter of 50 cm is provided inside this shielding
for the patient, whose body contains the positron
emitting material.

From the Physics Department, Texas A&M University, Col
lege Station, Texas 77843.

351

