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Experiment on Polarization Selectivity in Gd Atomic Vapor

Laser Isotope Separation
Chai Junjie Li Zhiquan
(Research Institute of Physical and Chemical Engineering . Tianjin 300180, China)

Abstract Experiments on photoionization process of Gd by the atomic vapor laser isotope separation (AVLIS)
method were carried out. The theoretic principle of selective photoionization of odd Gd isotope based on the
polarization selection rules was also presented. Experiments validate the isotope selectivity with J =2—>2—>1-—>0
multistep photoionization of Gd. The effect of the magnetic field and the laser polarization state on the isotope
selectivity was studied by the experiment and numerical analysis. When the angle of axes between laser polarization
and magnetic field is 90°, the selectivity may be lost easily by an external magnetic field. The selectivity decreases
obviously as the magnetic field exceeds 2X 10" * T. On the other hand, the selectivity changes much more slowly

when the angle of axes between laser polarization and magnetic field is 0°.
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Fig.1 Excitation pathway used in the experiment for

Gd isotope photoionization
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and magnetic field is 90°
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Fig.11 Mass spectra of Gd ions in the different magnetic fields when the angle of axes between laser polarization

and magnetic field is 0°
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