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Transmutation of %Zr and %Zr by gamma-ray into other isotopes

Somaye Zare”

Photonics and Quantum Technology Research School, Nuclear Science and Technology Research Institute,
P.0.BOX:836-14395, Tehran, Iran.

Abstract:

In this Article, transmutation of ®Zr and %Zr by gamma-ray produced by bremsstrahlung and
Compton scattering is analytically calculated. For producing gamma photons in the
bremsstrahlung method, a high-intensity laser beam is focused onto a 1.88 mm tantalum target,
and a Zirconium target placed directly behind it. It is found that the laser intensity has robust
effects on the number of reactions, as an optimal laser intensity is estimated to produce the
maximum number of reactions. Also, the dependency of activity on the characteristic temperature
of the gamma photons is studied. Furthermore, based on the reported data of SLEGS, generation
of the gamma photons by the inverse Compton scatterings of a 100W, CO: laser is investigated.
It is seen that the number of reactions in the Compton backscattering method is about 5.5 orders
of magnitude greater than the one in the bremsstrahlung method. For producing gamma-ray of
the bremsstrahlung method, a laser with the optimal intensity and the repetition rate of 10 Hz is
radiated to the target for an hour.
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