
SPINORBIT COUPLINGJAHN-TELLER (SOCJT)

TIMOTHY A. BARCKHOLTZ, ExxonMobil Research and Engineering, Corporate Strategic Research, 1545
Route 22 East, Annandale, NJ 08801; BRIAN E. APPLEGATE, University of North Carolina, Dept. of Chem-
istry, Chapel Hill, NC 27599; TERRY A. MILLER, The Ohio State University, Dept. of Chemistry, Laser
Spectroscopy Facility, 120 W. 18th Avenue, Columbus, Ohio 43210.

SOCJTis a PC basedprogramfor determiningthe lowest energy eigenvaluesof the Jahn-Teller Hamiltonian including linear and
quadraticJahn-Tellerandspin-orbitterms.Calculationsmayberunfor any moleculewith non-cubicsymmetry, having n arbitraryJahn-
Teller active modes,andarbitrary integer or half-integer spin state. In additionto calculatingthe lowestenergy eigenvalues,SOCJT
also computesseveral propertiesderived from the resultingeigenvectors,including the Coriolis coupling constantsand the relative
vibronic transitionintensitiesto anotherelectronicstate. For the purposeof fitting experimentalspectra,a non-linearleastsquares
routineis includedwhich allows for thefitting of thespinorbit couplingconstant,��� , the n linearJahn-Teller couplingconstantsD � ,
the n quadraticJahn-Teller couplingconstantsK � , the n unperturbedharmonicvibrational frequencies,����� � , and the n unperturbed
anharmoniccorrections����	
��� � , to experimentallydeterminedline positions. SOCJThasbeenusedsuccessfullyto fit the spectraof
severalJahn-Telleractivemolecules,includingCH� O, CF� S,C
 H 
 , andC� H �� .


