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Calorimetric measurements of ionizing radiation (3)
(On the energy flux in Cobalt-60 gamma-ray beams)

By

Y. Takaku, K. Kawashima, T. Inada, K. Hoshino,
S. Sakata and H. Matsuzawa
Physics Division, National Institute of Radiological Sciences

The gamma-ray out put from Cobalt-60 teletherapy unit was measured by calorimetric
method. The experimental value of its energy flux or intensity per roentgen, Ef, was
estimated at 3340+160 ergs/cm?r. On the other hand, the calculated value of Ef was
3250 ergs/cm?r for average energy of 1.21 MeV, which seems to be less by 3% than
that obtained by experiment. As to the attenuation of Cobalt-60 gamma-ray through
copper or MIX. P. (tissue equivalent material), energy flux density in the beam was
measured by calorimeter and exposure dose rate was measured by ionization chamber.

And, it was found that the percent transmission agreed for both methods.
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Fig. 1. Constraction of vacuum vessel and lead
absorber.
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Fig. 2. Diagram of bridge circuit used for temperature cetection.
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Fig. 3. Calibraticn of calorimeter. Reading of
recorder changes in proportion to the
electric power dissipated in the heater
imbedded in Pb-absorber.
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Table 1. Experimental data.

1. Source-absorber distance: 67.4 cm.

2. Field size at the surface of absorber: 7x7
cm?.

3. Recorder’s reading: 36.17 divisions{10 minu-
tes.

4. Calibration coefficient of calorimeter:

(4.3630.07) x10* ergs/em-divison.

5. Energy flux density in ®°Co v-ray beam at
67.4cm from y-ray source: (1.59-40. 03) x
10° ergs/cm?-minute.

6. Exposure dose rate at 67.4 cm from o-ray
source ( Radocon No. 606 dosimeter):
47.54+ 1.4 r/minute.

7. Energy flux per roentgen, E;. :
4+ 160 ergs/cm?®-r.

8. Photon flux per roentgen, ¢, :
$ == (1.66%0.08) x10° photons/cm?.r,

E; =3340

R, BRES 567, dcnlt B B iR B E T
431.57X10° ergs/cm? rYIES N7228, T e
B & B~ HE (~1%) 2@ETHLE
H4r1.59 X 10° ergsjcm? k7t 3. I OfE % FELE
B oS A5 $RA7. 5r/min. THEAE, 1L b
FryHYD = RN X¥—3K Er & LT3340% 160
ergsfem?r BEbh5. JEEXL5%THE—
calorimeter OEIE : + 1.4%, “Co o &
PUE : £ 0.6%, REHEOWE GREHOBIE
eIy it Jeog)
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Fig. 4. Attenuation of *°Co gamma-rays through
copper. HVL = 1,48 ¢m Cu, u= 0,468
cm, ~lufp = 0.0526 cm?/g.
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