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The lowest energy conformer of HOONO, the cis-cis isomer, forms a ring structure with an internal hydrogen bond. Because of this
hydrogen bond, the OH stretch frequency and band intensity are dependent on the dihedral angles HOON and OONO. The torsional
motions about these angles have comparable frequencies and are coupled. Previous calculations used two dimensional models that
explicitly treated the OH stretch and the HOON torsion (rotation of the OH out of the ring plane)b � c � d, or three dimensional models
that also explicitly treat the OOH bond anglee. These models were used to compute the 2D or 3D energies, and
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intensities. In this work, we extended the previous 2D treatments in order to examine the importance of the remaining OONO torsional
mode. The minimum energy path along the two dihedral angles of HOONO was computed at the CCSD(T)/cc-pVTZ level. The three
dimensional potential energy surface was then computed as a function of the HOON and OONO dihedral angles, and of the OH bond
length. Vibrational levels were obtained by solving the three dimensional Hamiltonian in the vibrationally adiabatic approximation. The
potential surface shows coupling of the two torsional angles and the OH stretch. This coupling is harmonic at small torsional angles,
and anharmonic at large torsional angles. The effects of the coupling on the torsional energy levels are compared to previous coupling
treatments.

aSupport from the NDSEG Fellowship is gratefully acknowledged
bA. B. McCoy, J. L. Fry, J. S. Francisco, A. K. Mollner, and M. Okumura J. Chem. Phys. 122, 104311 (2005).
cD. P. Schofield and H. G. Kjaergaard J. Chem. Phys. 123, 134318 (2005).
dJ. Matthews and A. Sinha J. Chem. Phys. 123, 134318 (2005).
eD. P. Schofield, H. G. Kjaergaard, J. Matthews, and A. Sinha J. Phys. Chem. A 109, 1810 (2005).


