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Current Topics of High-resolution Spectroscppy — from Spectra to Potential Surfaces

R Y, ST

Yasuki Endo and Yoshihiro Sumiyoshi

Two or three-dimensional potential energy surfaces have been determined for open-shell radical complexes,

Rare-gas—OH and SH, using. a free-rotor model considering all the couplings between various anagular momenta

existing in the radical complexes. Hamiltonian matrices upto 48,000 dimensions have been numerically diagonalized

to obtain ro-vibronic energy levels within accuracies of microwave spectroscopy. All the observed data, including
those of isotopomers, OD or SD, and those of excited vibrational states of the OH monomer for the case of Ar—OH,
have been successfully fitted, yielding fairly precise 2 or 3-dimensional potential energy surfaces. It is expected that

the method could be extended to more complex systems.
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Figure 2. Coordinate system for the atom-diatom system
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Figure 3. Intermolecula potential for Ar—SH. The upper trace is
the average potential and the lower trace the difference potential.
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Figure 4. Energy level diagram for the internal motions of Ar-SH
and Ar-SD.
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Figure 5. Comparison of the P-structures for Rg—SH and Ar-OH.
Separations of the P-stacks are smaller for the SH complexes due to
smaller anisotropy of the potential.
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Figure 6. Average and difference potentials for Ar—OH.
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