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(Select 3 problems out of the following 4.)
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(Using the character table of C,, point group, explain that the vibration modes of H.O molecule are

assigned to Az, As, B as irreducible representations.)
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(Explain the reason why the probability of photoexcitation is proportional to the square of transition

dipole moment, based on the perturbation theory and the two-state model.)
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(Give a clear explanation for the procedure of normal mode vibration analysis in the framework of the

mass-weighted Hessian method, with taking atomic displacement along the molecular axis as an

example.)
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(Taking a hetero-diatomic molecule as an example, explain how the molecular rotation contributes to its

heat capacity, under rigid rotor approximation and high-temperature approximation.)



