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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, A4, B2 as irreducible representations.)

E C2 o'(xz) ouyz)
A 1 1 1 1
A 1 1 -1 -1
B: 1 -1 1 -1
B> 1 -1 -1 1
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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.)

3. ZHEFHFICONT, AU ES E T NIREIOSEES 2 EHE L, £, Th
B R0 FRICHEE Lo b s,

(Based on the harmonic approximation, derive the partition function of intramolecular vibrations for a
diatomic molecule. Also show a formula extended for a polyatomic molecule.)
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(Ssystem IS the entropy of an isolated system. Show that the total entropy Sensemnie OF the ensemble
composed of A isolated systems equals ASsyseem, When the ensemble is equilibrated. You can use
Stirling’s formula.)



