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Abstract

To apply the bremsstrahlung counting method to in—situ and real—time measure-
ments of tritium pressure in the fuel processes of thermonuclear fusion devices as well
as conventional tritium handling systems of tritium research laboratories, we studied
theoretically the processes of generation of bremsstrahlung X —rays and its depletion
in materials.

The spectra of bremsstrahlung X—ray§ generated by tritium g —rays at the inner
surface of measuring tube were calculated with the B —spectrum and Wyard formula.
The bremsstrahlung spectra at the outer surface of the measuring tube made of Pyrex
glass were calculated using the mass absorption coefficient for the glass and calculated
bremsstrahlung intensity at the inner surface. The calculated bremsstrahlung spectra

agreed quite well with the observed ones. In addition, the present analysis showed that
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the ratio of bremsstrahlung intensity for glass to that for aluminum alloy was 7,5. This
value was in good agreement with the observed ratio(8.2). ‘

The changes in the bremsstrahlung intensity with thickness of glass were also
evaluated. It was found that the bremsstrahlung intensity decreases with thickness in
a convex manner. This convex curve could be approximated to —2.38 power of the
thickness in the range from 0.5 ~ 2.0 mm. This thickness dependence agreed well with
the experimental results.

It was concluded that the present method is quite valuable to predict the brems-
strahlung spectra owing to the deceleration of #—rays in material. It was also revealed
that the measuring tube of double —layered structure constructed with different atomic
number materials is useful because a large increase in sensitivity can be expected with

this device.
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Fig. 6. Thickness dependence of the intensity of bremsstrahlung X-rays for glass.
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