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The fundamental performance (uniformity, linearity, and potential resolution) and detectability of
space occupying lesion of the delay-line gamma camera were studied.

Uniformity: The uniformity of sensitivity was 4-109;, within 22.5 cm diameter along X and Y
axis of the crystal area.

Linearity: The distortion was observed on the rim around the crystal; however, linearity was good
on the useable field.

Potential resolution: Potential resolution on the face of collimator were 4, 8, and 10 mm as to
the pinhole, 4000 hole, and 1000 hole collimator, respectively. The resolution of the pinhole collimator
was best of the three, but the imaging speed was slowest of them. The resolution of the all collimators
fell off in proportion to the source-collimator distance.

Detectability of space occupying lesion: An experiment was done using four kinds of nuclide (9= T¢,
208Hg, 1811, and 1%8Au). Detectability of #mTc was best of the four nuclides. In a water phantom of
5 cm deep, spherical defect of 1.0 cm diameter was detected at the phantom surface, and 1.5 cm diameter
at the phantom bottom as for %=Tc. In a water phantom of 10 cn deep, defects of 1.5 cm and 3.0 cm

diameter were detected at the phantom surface as well as bottom.
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Fig. 1. Scintiphotos showing the uniformity, obtained with %I, 5Co,

®iHg and **Au.
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Fig. 2. Scintiphotos showing the uniformity, obtained with window width
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Fig. 3. Uniformities along X and Y axis, obta-
ined with a multichannel pulse height anal-
yzer.
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Fig. 4. Scintiphotos showing the linearity, obtained with
(Grid spacing: 30 mm, slit width: 3 mm).
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Fig. 5. Scintiphotos of the circular source, using pinhole collimator.
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Fig. 6. Scintiphotos showing the intrinsic resolution, obtained with I, $7Co, ***Hg and ¥Au
Spacing and width of bars: 12, 9, 6 and 4.5 mm).
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Fig. 13. Digital images of phantom obtained
with #*mTc by USC-1 (Spherical tumor mo-
dels were placed at the phantom surface.)
A: Phantom of 5cm deep, B: Phantom of
10 em deep (Left: without defect, right: with
defect).

Table. 1. Detectability of spherical tumor models in water phantom
(Phantom of Scm deep)
R: Diameter of sphere in c¢cm, D: Depth of center of tumor in ¢m

+ : Detectable, 4 : Suspectable, — : Nondetectable
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Table. 2. Detectability of spherical tumor models in water phantom
(Phantom of 10 ¢m deep)
R: Diameter of sphere in cm, D: Depth of center of tumor in c¢m
+ : Detectable, +- : Suspectable, — : Nondetectable
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