BHKE LTI HIE@RE $550% £1 52002434
Mem. Fac. Eng. Fukui Univ., Vol. 50, No. 1 (March 2002)

155

V—F— DR LRI Lz RAL A BB 5858

2@ gz

RFE RH ATH i

Kk #H e ¥

Research on Laser Isotope Separation Based on Polarization Selection Rules
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Laser isotope separation of Zr and Gd was studied. Separation experiment was
performed on Zr by the method based on polarization selection rules. We obtained the
concentration of °'Zr about eight times higher than its natural abundance by three color
excitation via a J=2—2—1—0 steps. Effect of a magnetic field on isotopic selectivity
was also investigated by numerical calculations. It was found that for a high selectivity
the magnetic field should be much less than 2.0 X 10 * T for gadolinium and 4.0 X 10 ~*T

for zirconium.
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Table 1 Natural abundance and thermal neutron
absorption cross section of Gd
Isotopic Nataral T 1 b iom L
hands cross sectiom(barm) spia
b ¥ ] 0.20 1100 0
ed 218 85
1554 14. 80 61000 3/2
=Gd 20. 47 1.5 L]
L] 15. 66 254000 3/2
®G6d 2484 2.5
wGd 21.86 0,77 ]
Table 2 Natural abundance and thermal neutron
absorption cross section of Zr
Lsotopic Natural Therua] seutroa sbsorptioa Muclear
humd: cross zection(bara) spin
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Fig2 Block diagram of experimental setup
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Fig.3 Excitation scheme of Zr based on
the J==2—2—1—0 transition
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Fig4 Time-of-flight mass spectrum of
Zr photoions
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Fig.5 Three-step photoionization scheme
by threelasers polarized in the
same direction
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Fig.7 Time evolution of population for
three substates in the ground
states and ionstate
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