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Compton Radiography. I.

Our Approach and the Current

Status in the World.
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By irradiating it with a collimated heam of monochromatic gamma rays and recording the resultant

Compton rays scattered upward at right angles, tomographic images of an object are obtainable. This

is a scattered-ray principle of radiation image formation that differs from the traditional radiography -

of “silhouette principle”, and that bears prospects of stereopsis as well as cross-section tomography.
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Fig. 1. The Compton radiography of our 90° scat-
tering method. A slice of the object is irradiated
with a collimated beam of monochromatic gam-
ma ray, and the resultant Compton rays scatter-
ed upward at 90° to the incident beam are

collected in a scintillation camera. The areal

view is easily obtained by homogenously irradia-
ting the object with the bearmn.
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Fig. 2. The initial Compton radiograph of ours.
An empty beaker was placed under the parallel-
hole collimator and its wall was irradiated by a
fan beam of **"Tc gamma rays from a source
placed nearby at the left lower comer of the
beaker. As removal of the beaker did not record
any appreciable counts, the scintigram was thou-
ght representing the Compton effect by the bea-
ker at 90°. The camera was calibrated to 140
keV with a 35% window width.
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Fig. 3. Imaging of various objects by the Comp-
ton radiography. Scatterers were arranged around
a "mTc¢ source in a vial. When the source vial
was covered with a lead disc on the top in order
to absorb the direct emission into the camera,
clear images of the 3 objects (A, an ermpty
beaker; B, a roll of paper; C, stainless steel
cylinder) emerged. The lead cylinder (D) did
not show up as it absorbed the primary beam.
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Fig. 4. Compton radiography of a rabbit. A rabbit

was laid on the table after anesthesia. A horizo-
ntal fan-beam was adjusted to irradiate the ani-
mal at the level of the eyes, and was moved ar-
ound the animal by 15% every 30 sec. The head,
chest, forelimbs and ears were delineated. The
camera was calibrated to 110 keV.

Fig. 5. Compton radio-tomography. A tin cylin-
der was taped to the collimator surface and was
tilt to 60° so that its horizontal cross-section
formed an oval shape. A collimated, narrow
beam of **™Tec was rotated around the object on
the turntable of a record player.
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Fig. 6. The Corapton radiography as based on the
scattered ray principle of radiation image for-
mation versus the silhouette principle. This is
a positive image produced by those photons that
have interacted with the object material while it
is a negative image with the silhouette principle.
The Compton radiography conveys depth infor-
mation whereas the silhouette principle does not.
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Table 1. Major development in the Compton radiography.
Collection of Im '__i
Authors | Primary beam | informative Detector nif; t Comments |
photons e Sl
Lale High energy Focussing, Liquid Collection of No pulse height analysis;
(1968) X-rays rotating scintillation point data; x, y | Poor images;
collimator counter scan;
Farmer | '¥Cs gamma | Pin-hole Ge (Li) Collection of Use of angular energy
and rays collimator detector with line data; specificity;
Collins multichannel y scan; Poor images;
(1971) PHA
Clarke "Co gamma 4 focussing | Plastic Collection of Fair images; Noises
et al. rays collimators fixed 1 scintillators; point data; [rornmultiple-scattered |
(1976) at 45° | fixed; PHA; Bi-directional photons because of the energy |
scan; and the use of forward scatter: |
Okuyama | *"™Tc¢ gamma | Parallel-hole | NoI(T1) crystal Collu:uon of Moderate images;
et al. rays collimator fixed | scintillator; areal data; Prospects of magnification;
(1976) at 90° | PHA; Monitoring, Prospects of stereopsis;
| (scmhcampra) feasible; I l
PHA: Pulse-height analyzer
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