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Calorimetric measurements of ionizing radiation (4)
(Energy flux in 6 Mv x-ray beam)

By

S. Sakata, T. Hiraoka and H. Matsuzawa
Physics Division, National Institute of Radiological
Sciences, Chiba, Japan

The x-ray output from a 6 Mev linear accelerator is measured in intensity units
(ergs/cm2-r) using a calorimeter. The calorimeter consists of a 5cmx8cm lead cylinder
for use as the x-ray energy absorber, thermistors embedded in the cylinder for temper-
ature detection and the Wheatstone bridge including those thermistors. An unbalance
of the bridge caused by the x-ray input is amplified and recorded momentarily.

Besides, the x-ray output is measured in roentgen/min with a commercial r-meter.
Combining the both results, the energy flux per roentgen in the 6 Mv x-ray beam is ex-
perimentally evaluated to be 3280 +128 ergs/cm?r.

The energy flux per roentgen is theoretically estimated at 3342 ergs/cm?r by an app-
roximate calculation assuming that the 6 Mv x-ray beam is equivalent to a monoener-
getic one of 1.4 Mev since the effective energy of 6 Mv x-rays can be determined to be
1.4 Mev by the HVL measurements.

The good agreement between experimental and calculated results indicates that even
in Mv range the quality of white x-rays can be defined satisfactorily by the effective

energy of the x-rays.
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Fig. 1. Calibration of calorimeter. The corrected
reading of the calorimeter is proportional
to the energy dissipated in Pb-absorber du-
ring electric current input.
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Fig. 2. Schematic diagram of the experimental
setup.
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Fig. 3. Typical experimental run of calorimeter
during x-irradiation. Radiation energy is
introduced into the lead-absorber at a con-
stant rate during the time interval t,-t,.
The dashed line, (b), indicates the theore-
tical run that would be obtained were
there no thermal barriers within the abs-
orber. (a): drift before energy input. )
drift after energy input.
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