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DIRECT-POTENTIAL-FIT (DPF) ANALYSIS FOR THE A °II; — X 'S+ SYSTEM OF I?°/37Cl.

SHINJI KOBAYASHI, NOBUO NISHIMIYA, TOKIO YUKIYA, MASAO SUZUKI, Faculty of Engineer-
ing, Tokyo Polytechnic University, Atsugi, Japan; ROBERT J. LE ROY, Department of Chemistry, University
of Waterloo, Waterloo, ON, Canada.

The goal of this research is to obtain an optimal, portable, global description of, and summary of the dynamical proper-
ties of, the A 3T, and X 'S states of I3°/37Cl, by using ‘direct potential fits’ (DPFs) to all of the available spectroscopic
data for this system to determine optimal analytic potential energy functions for these two states that represent all of those
data (on average), within the experimental uncertainties. The DPF method compares observed spectroscopic data with syn-
thetic data generated by solving the radial Schrddinger equation for the upper and lower level of every observed transition
for some parameterized analytic potential function(s), and using least-squares fits to the data to optimize those parameters.
The present work uses the Morse/Long-Range (MLR) potential function form because it is very flexible, can incorporate
the correct theoretically known inverse-power-sum long-range behaviour, is everywhere continuous and differentiable to
all orders, and has robust extrapolation properties at both large and small distances. The DPF approach also tends to require
fewer fitting parameters than do traditional Dunham analyses, as well as having much more robust extrapolation properties
in both the v and J domains. The present work combines the data for the A3II; and X X7 states obtained in 1980 by
Coxon et al.” using UV and near-infrared grating spectrometers, with our measurements in the 0.7-0.8 um region, obtained
using a CW Ti:Sapphire Ring Laser.” The results of this study and our new fully analytic potential energy functions for
the A3II; and X '3 states of IC1 will be presented.
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