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Abstract

The procedure for applying the coordinate rotation device to the coupled-channel seattering

equations is presented. Results of applications of the method to resonances occurring in lów~energy
atom-diatom collision processes are presented. In particular, rotational Feshbach'resonances in

model (homogeneous) potentials which have also been studied by Grabenstetter and LeRoy are
examined within this novel approach, .

1. Introduction

The so-called coordinate rotation method (CRM) [1] has been
fulIy to study scattering resonances in electron-atom and
c.ollisions [2,3]. More recently, it has also been used to study r()tational p;e~
dissociation in H2 [4]. In the present work, we report the first application ofthls
technique to resonances which oGcur in closed-shelI atom-qiatom c()l1isions.
Unlike the H2 rotational predissoCiation problem, the three-atom sitmiHon
aqdressed here involvesmotion on a three-dimensional potential energy surface

(H2 involvesonly a one-dimensional curve). As a result, the diatom'siBt~.rnill
(vibrational-rotational) energy and (rotational) angular momentum::~u;t be
explicitly coupled to the corresponding quantities of the incident at()m. The

proper couplingof energy and anguhir momentum (asymptotic) basis friricti~ns > ",'

yields the usual set of coupled-channel equations. These coupled ,~ifferentfal,{,ii:i,t!~;:
, .'.,:" . ,'" ,,".,",

equations,uponapplication of th~coordinaterotationdevice,giveris~~?~,~~t: '

of coupled-cpmplex differentia.l equations for the components of thescaHe{in'g!;':
, wavefunction which correspond to various channels. . ",,~:,:~{:," 't

In Sec. 2 we obtain the set of coupled~channel differential equatións for"!l
. closed-shelI atom-diatom collision and we demonstrate how these equations

are transformed upon coordinate rotation. In Sec. 3, we indicate hp~the re-,' '.
sulting coupled-complex differential equations can be solved either by a finite
difference method or by an expansion of the (radial) scatteringwave amplitudes
in terms of square-integrable basis functions. A method for identifyingthe de-
sired metastable resonance energy (which is complex) and its accompanying
wavefunction is also outlined in Sec. 3. Section 4 contains our concluding re-
marks.
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