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Fig. 1. Partial energy level diagram for mercury atom
showing 2-color 3-step resonance photoioniza-
tion scheme.
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Fig. 2. Experimental apparatus for 2-color 3-step reso-
nance ionization for mercury isotopes. Abbre-
viations used are as follows: SHG, second har-
monic generation crystal; THG, third harmonic
generation crystal; MCP, multichannel plate
detector.
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Fig. 3. 2-color 3-step resoance ionization spectra of na-
tural mercury. These spectra were obtained
from a static Hg cell with two plate-type elect-
rodes.

(a) The wavelength of the second excitation la-
ser (313.2 nm) was scanned while that of the
first one is fixed.
*(b) The wavelength of the first excitation laser
(253.7 nm) was scanned while that of the se-
cond one is fixed.
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Fig. 4. Mass spectra obtained when the wavelength of
the first excitation laser was tuned at the peaks
in the spectrum of Fig. 3(b). The I, and I, used
were ~1 kW/cm?, and ~70 kW/cm? respecti-
vely.
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Fig. 5. Mass spectra obtained when the wavelength of
the first excitation laser was tuned at 1x where
%Hg peak is thought to exist. I;=~3 kW/cm?,
I,=~500 kW/cm®.
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Fig. 6. Mass spectra showing power broadening effe-
cts. The laser wavelength was tuned at the
peak of **Hg.

(a) I, was varied
(b) I, was varied
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A Study of 2-color 3-step Selective Photoionization for Mercury Atoms
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2-color 3-step resonance photoionization scheme has been used for selective photoionization of mer-
cury isotopes. The levels of 6'P; and 6'D, were selected as intermediate excited levels, and the laser
wavelengths used were 253.7 nm for the first excitation and 313.2nm for the second excitation and
ionization. Selective excitation for individual isotope was realized in the first excitation step with a
single-longitudinal-mode (SLM) dye laser of ~700 MHz linewidth. For the second excitation and ioniza-
tion step, a dye laser with relatively large linewidth of ~ 5GHz was used. In this work the effect
of laser intensities on isotope selectivity was analyzed from the mass spectra obtained in real time

from the time-of-flight mass spectrometer.



