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Control of branching ratio of reaction products by regulating the orientation of
reactive complex in the transition state
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Photodissociation dynamics of isohaloethane at 234 nm was studied by a
sliced imaging technique combined with an oriented molecular beam. The speed and angular
distributions of the competitive products Br and Cl atoms were determined by analysis of the
obtained images. It was found that the Br atoms were generated by direct formation after excitation.

In contrast, the Cl atoms may form through long-lived parent molecules after photoexcitation. The
branching ratio for Br and Cl atom formation was found to be approximately 1.2, that is, Br atom
formation occurred preferentially. A vector correlation study between the laser polarization axis
and the direction of the dipole moment revealed a similar tendency for all photofragments,
suggesting that the fragments were formed through a common excited state of isohaloethane. The
vector correlation was also studied theoretically for comparison with the experimental results.
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