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•Imaging devices used in nuclear medicine are designed to pro-

V.ixls information of diagnostic value regarding the spatial distribution

of radioactive material that has been administered to the patient.

These devices incorporate a radiation detector and recording system.

The purpose of tho work reported here is to determine the feasibility

of constructing a Ge(Li) detector with adequate efficiency for

clinical use, and to investigate its imaging properties.

It is appropriate to think of these imaging procedures as

attempts at non-destructive testing, in which tha goal is to obtain

sufficient information from the image to make an accurate diagnosis,

while minimizing the examination time and radiation dose to tha

patient and hospital staff.
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In general, the diagnostic quality of the image is determined,

by characteristics of the colligated detector such as sensitivity,

• • spatial resolution, and depth of field, as well as by examination .

time, object contrast, and object intensity.

Nal(Tl) scintillation detectors are used almost exclusively

in these devices because of the high sensitivity that can be :;•";'

achieved. The energy resolution of such detectors is so poor,

however, that approximately half of the recorded events are due ;

to y-rays that have been scattered within the patient, even when

the lower discrimination is set "optimally" to minimize error >

in measurements of the count rate due to unscattered y-rays. Re-

cording of pulses due to scattered y-s'ays reduces image contrast!

which is normally marginal at best.
2

Hoffer et al. showed that image contrast could be increased

significantly by use of an V, cui3 Ge(Li) detector for brain

scanning with Tc (140 keV). However, the scanning time re-

quired to provide an adequate image was prohibitively long (-45

minutes) due to the low sensitivity of the detector, which was

coaxially drifted, had a trapezoidal cross-sectional area of

-14 cm2, a 6 cm length, and was used end-on.

To reduce the scanning time, a 249 cm3 Ge(Li) detector has

been constructed. It consists of three coaxially drifted elements,

each 3 cm X 3 cm in cross-section, and mounted side-by-side in a

single cryostat to provide a total detecting surface of 83 cm2.

At 122 keV, the peak efficiency is 93% that of a Nal(TÌ) detector3

7.6 cm in diameter and 7.6 cm thick. ' •'
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Special gating and logic circuits have been designed to mini-

mize the degradation of energy resolution observed with conventional

summing techniques. At 2/.0 keV, the omrsy resolution ïz 3.2 koV,. .

which represents an improvement of 35%.

A tungsten alloy shield, as well as lead collimators with

septa adequate for 511 keV Y-r«ys, have been constructed. ' .

To reduce microphonic noise as well as possible damage to tha

; detector by rectilinear scanning motion, we have mounted this

detector on a stand with vertical height adjustment only; area

scanning is achieved by rectilinear motion of the patient couch.

Improved image contrast can be achieved by such a detector

vjhen it is used with a monochromatic source such as ' Tc. We

will also use this detector in multiple tracer studies on dis~

tributions of radiopharmaceuticals in expérimental animals, as

well as in a new imaging mode in which the entire pulse amplitude

spectrum is utilized. Briefly, it has been shown that the

signal-to-noise ratio in the image is maximized by combining the

images formad by all pulse amplitude channels, each given a

weighting factor proportional to the contrast provided for the

structures to be detected. Optimum weighting factors for the

spectrum of Ga are currently being determined. A ten~cnanna!

analyzer, with each channel having an output pulse length

adjustable to the weighting factor, has been constructed to im-

plement this imaging mode. • .
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