AN EXPERIMENTAL AND QUANTUM CHEMICAL STUDY OF THE ELECTRONC SPECTRUM OF THE HBCI
FREE RADICAL

MOHAMMED A. GHARAIBEH, RAMYA NAGARAJAN and DENNIS J. CLOUTHIER Department of
Chemistry, University of Kentucky, Lexington, KY 40506-0055; RICARDO TARRONI,Dipartimento di Chim-
ica Fisica ed Inorganica, Universit di Bologna, Viale Risorgimento 4, 40136 Bologna, Italy.

The chloroborane (HBCI) free radical has a complex eleatrepectrum in the visible that involves a transition fromenbground
state to a linear excited state, both of which are the Refiaker components of what would be*#l state at linearity. We have used
the synchronous-scan LIF and single vibronic level emissgzhniques to untangle the many overlapping vibronic baamtl assign
upper stateg’ quantum numbers for jet-cooled HBCI and DBCI. The radicadsenproduced in a pulsed electric discharge jet using a
precursor mixture of boron trichloride (B&land hydrogen or deuterium in high-pressure argon. As amitapt aid to understanding
the data, the ground and excited state high lebehitio potential energy surfaces (PES) have been calculated anihitational levels
obtained variationally. The calculated ground state ek in excellent agreement with the emission data vatigatie quality of

the PES. Aside from an approximately 100 chshift in the upper state electronic term value, the caledaixcited state vibrational
energy levels and isotope shifts match the LIF data very,w@ltiwing the observed bands to be assigned with confidence.



