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Primary Studies on Proton Radiography

Tetsuo Inada
Institute of Basic Medical Sciences, The University of Tsukuba, Niihari-Gun,
Ibaraki-Ken, 300-31
Kiyomitsu Kawachi, Tatsuaki Kanai and Hideo Matsuzawa
Physics Division, National Institute of Radiological Sciences, 4-9-1, Anagawa,
Chiba-Shi, 260

Research Code No.: 501
Key Words:  Radiography, Proton, Proton radiography

Efficacy study on proton radiography was performed in comparison with conventional X-ray
radiography. The slight differences in soft tissue and the structure of low Z material surrounded by
high Z material are noticed by proton radiography on the film placed at Bragg peak position, while
those can not be detected by X-ray. However, MTF curve obtained with high Z test chart plate for

proton fell below that for X-ray, since X-ray was better in detecting high Z variation and in scattering

problem.
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Fig.1 Illustration of proton flux [monitoring and
field shaping arrangement* The beam shutter of
quick response is set in upstream upwards the]}
figure.
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Fig. 2 Proton energy depositin curve in tissue
equivalent material after passing through several
required substances and air in the flight path to
the sample. The curve has been obtained for
3 c¢m diameter proton beam incident on a pol-
ystyrene stack with an aluminum-foil-walled
transmission chamber.
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Fig. 3 Microdensitometric measurements of rad-
iographic patterns of a test chart taken by X-ray
(a) and proton beam (h).

Frequency (Lp/mm)

Fig.4 MTF curves for X-ray and proton beam
based on the patterns shown in Fig, 3.
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Fig. 5 Comparative displays of a ball-point-pen radiography. (a) X-ray (150kV),
(b) proton (plateau region) and (c¢) proton (marginal range).
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Fig. 6 Proton radiography of 2 cm thick mouse
at 50MeV incident energy.
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