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A new low-energy diverging converging collimator (Di/Con collimator) was designed and constructed.
The new collimator has about 4000 circular holes, 30 cm in focal length from the converging face, and
3.5 cm in thickness. In the diverging mode, the useful field of view is 27 cm at the surface and 35 cm at
10 cm from the surface, while in the converging mode, they are 22 and 14 cm, respectively.

The physical characteristics of this new collimator were compared with 4000-hole parallel-hole
collimator, middle-energy diverging collimator, and two pinhole collimators (¢ = 4.6, 3.2 mm). The
middle-energy diverging collimator has a useful field of view at the surface of 28 cm, 1200 circular holes,
and 60 cm in focal length.

The values of count density (counts/cm?), measured with ®=Tc¢ and normalized to the 4000-hole
parallel collimator, were 2.35, 1.57, 0.96, and 0.27 for the diverging mode of the new colli mator, converging
mode, middle-energy diverging collimator, and 4.6-mm pinhole collimator, respectively. The uniformity
and the linearity in both modes were good on the useful field.

Modulation transfer function (MTF) and full width at half maximum (F WHM), were obtained from
the measured line spread function for ®=Tc at the collimator-to-object distance from 0 to 20 cm in air.

In the converging mode, spatial resolution of the new collimator was better than the 4000-hole parallel
collimator at the collimator-to-object distance from 0 to 13 cm but less so at other distances, and less
than the two pinhole collimators at all distances. In the diverging mode, it was better than the middle-
energy diverging collimator at the distance from 0 to 5 cm but less at other distances. However, in
comparison of the data on the useful field of view, the new collimator was hetter than the middle-energy

diverging collimator.
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Fig. 1. Geometrical specification of experimental
DifCon collimator.
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Fig. 2. Linearity of experimental Di/Con collimator.
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Table 1. Comparision with determination of characteristics of the experimental
collimator by other investigators.
[ Useful field .
. Number | Thickness Focal (ecm) g SE M o)
Investigator of holes o) length Sensitivity®’
(em) 0cm 10 cm 0 cm 10 cm
& Matsumoto (Di/Con) 4000 35 30 27 35 2:5 11.4 19.2
8o | Murphy (Di/Con) 12000 307 45 27 32 2.0/ MTF
§ Tetalaman 11500 ? 57 28 ? 2.0® ?
Matsumoto 1200 80 60 28 32 1.0 12.5 16.8
Matsumoto (Di/Con) 4000 35 30 22 14 1.7 8.2 12.8
& Murphy (Di/Con) 12000 307 49 22w 14v 1.3'® MTF
B | Mo 6000 | 63 % 20 | 15 0.4 | 7.2 | 8.4
§ Prince
Rudin 1200 76 53 20 16¥ 0.49? 10 15¢
Tamiya
Parallel (Matsumota) 4000 45 24 1.0 9.4 13.0

2)

)
o)

parallel-hole collimator.

Over all resolution.

In divergin, relative count density to 1200-hole diverging collimator, and in converging, to 4000-hole

This valeu was caluculated from data reported by the investigator.
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