
NINE DIMENSIONAL THEORETICAL STUDIES ON METHOXY FREE RADICALJAYASHREE NAGESH and E. L. SIBERT III, Department of Chemistry and Theoreti
al Chemistry Institute,University of Wis
onsin-Madison, WI 53706.The Jahn-Teller type of degenera
y in ele
troni
 states in polyatomi
 mole
ules greatly affe
ts its vibrational dynami
s. The methoxyfree radi
al possesses C3v symmetry at the Jahn-Teller 
oni
al interse
tion ( ~X2E) and provides an ideal system for understandinghow the Jahn-Teller phenomenon affe
ts the dynami
s. Despite many efforts to 
learly elu
idate the dynami
s, 
al
ulation of thepotential hypersurfa
e and vibroni
 states in the mole
ule remains a theoreti
al 
hallenge. We adopt a diabati
 framework to des
ribethe 9-dimensional hypersurfa
e, whi
h allows us to treat the dynami
s in a more straightforward manner. A 9-dimensional for
e �eldis 
al
ulated for both the ~A2A1 and ~X2E surfa
es using various levels of theory and basis sets. Quarti
 and quadrati
 for
e �elds,expressed in internal 
oordinates, are obtained for the ground and ex
ited states, respe
tively. The least squares �t was obtained solelyusing points with Cs symmetry, yet is shown to agree well with ab initio points obtained at lower symmetry. The Hamiltonian is shownto take on a parti
ularly simple form when expressed in terms of 
ir
ular raising and lowering operators for both the ele
troni
 andvibrational degrees of freedom. The variational 
al
ulation in the diabati
 representation is 
arried out in a series of prediagonalizationsteps, adding vibrational degrees of freedom in a systemati
 manner. Theoreti
al and experimental fundamental frequen
ies are shownto be in good agreement.


