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[Abstract] The molecular laser isotope separation utilizing the field-free alignment is a
strong candidate for an isotope separation method of heavy isotopes because the isotope
selectivity does not decrease significantly as isotope mass of isotopologues increases. In the
present work, we investigate Br-isotope selective ionization of IBr utilizing the alignment and
angular dependent ionization. Because IBr isotopologues can be easily ionized by the
alignment pulse due to its low ionization potential, we perform the experiments using
different alignment pulses (60-fs, 300-fs, and switched 6-ns pulses) to investigate the
alignment pulse dependence of the isotope selectivity. When we use the 60-fs pulse with its
intensity of 8x10'> W/cm?, the ion yield ratio of R = I(I¥'Br")/I(I”Br") varies in the range of
0.90 to 1.13, as a function of time delay between the alignment and ionization pulses. The
selectivity increases (R = 0.87-1.22) for the longer (300-fs) pulse with the same peak intensity.
For the switched 6-ns pulse, the isotope separation is realized (R = 0.93-1.06) at the intensity
being one order of magnitude lower than the fs pulses (5x10!! W/cm?).
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Fig. 1. Ion yield ratio I(I3'Br*)/I(I”Br") obtained for (A) the 60-fs
and (B) 300-fs alignment pulses.



