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Quantum interference effect in the A-band photodissociation of ICN
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[Abstract]

One of the most spectacular yet unsolved problems for ICN A-band photodissociation
Is the non-statistical spin-rotation F1=N+1/2 and F»>=N-1/2 populations for each rotation level
N of the CN fragment. The F1/ F2 population difference function f(N) exhibits strong N and A
dependences with an oscillatory behavior. First, in the asymptotic region, we show that potential
energy surfaces (PESs) are dominated by the exchange and dipole-quadrupole inter-fragment
interactions. Then, we found that the adiabatic Hamiltonian exhibits Rosen-Zener-Demkov type
nonadiabatic transitions reflecting the switch between the exchange interaction and the small
but finite spin-rotation interaction within CN at the asymptotic region. Finally, we have derived
semiclassical formulae for f(N) and the orientation parameters with a two-state model including
the 3A’ and 4A’ states. These two kinds of interfering models explain the F1 and F level
populations observed by Zare’s group and Hall’s group, respectively.
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