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A Trial Manufacture of CdS Dosimeter for High Energy Radiation

By

Tsuneharu Fujita and Sadayuki Sakuma

Department of Radiology, Nagoya University Scheol of Medicine, Nagoya

(Director:

Prof. S. Takahashi)

A small cadmium sulfide photoconductive cell of 5mm in diameter was constructed with a

transister and IC circuit, and was examined whether or not, that could be applicable to the measure-

ment of the high energy radiation, the electron beam as well as that of the gamma radiation. It

reached the conclusion that the CdS dosimeter will be useful as a high energy radiation detector

which is characterized by rapid response time, good reproducibility, high sensitivity, a small size,

low cost, low power consumption and extreme ruggedness, A transit dose was also measured with

this dosimeter for 8°Co radiation. Comparable good result was obtained to the Radocon rate-meter.
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Fig. 1. Blockdiagram of the experimental unit (right) and the actual procedure

(left) with *°Co rotation therapy. The CdS detector located at the turn
table under the therapy couch is connected to the signal amplifier with

more than 10 meter long cable.
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Fig. 2. Integral dose curve (A) 'obtained by int-
egration of the value from dose rate meter
(B) shows linearity with progress of time.
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Fig. 3. Sensitivity curves of CdS cell. Curve a
shows the measurement by CdS cell with
fluorescent substances, while curve b shows
that by CdS only.

THOM TR RE TS N TES.

7 vHELEREOMMG

I 1,000 Ci o> *°Co ¥a##EE# i\ -T CdS
BRI CHEEEE RN D 3220 E 5 D ER:
®iFiotk.

WEET MG 5 CdS AT BEREE EA
il X8 2.

8) XHTHT B =¥ —KIFENE

CdS = L1 BRRETFH WML 54 5 » 2 Xt

I.OV— X-ray
-« BMeV
L A& §MeV o
L x10MeV el
g/a“
B v
05 5_,/‘
B AO/
0 1 1 1 1 1 1 1 1 1 L L |.
0 100 200 R/min

Fig. 4. Dependability of CdS detector for qual-
ity of X-ray. Liniarity of curves is seen up
to 120 R./min.
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Fig. 5. Dependability of CdS detector to electron
beam. Output lays almost on a straight line
up to 120 R/min.
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Fig. 6. Relationship between the reading of CdS
dosimeter without fluoreseent substance and
that of Radocon for 10 MeV X-ray and 10
MeV electron. beam, The induced currents
of two dose rate meter are nearly linear up
to the dose rate of 300 R/ min.
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Fig. 7. Four types of response curve obtained by
CdS detector during irradiation of four times
full rotation of *°Co rotation therapy unit.
Fidelity and reproducibility of CdS rate meter

are seen on the recording paper.
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Fig. 8. Curve A is the transit dose measured
with Radocon dose rate meter, while curve B
with CdS detector. Quite analogy is seen.
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Fig. 9. Dose distributions of the beam focus
measured with CdS dosimeter, film dosimetry
and jonization chamber. The curves are
similar and comparable. In this experiment,
the phantom of chest with the Iung of cork
is used. Field size is 6 X 6 c¢m?® at rotation
center in *°Co rotation therapy.
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