RUC, October 2006

Quantum Chemistry & Spectroscopy.

Problem 15
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a) How many normal vibrations have the formaldehyde molecule?
b) What is the symmetry point group of the molecule? 
c) Define a set of 3N = 12 cartesian displacement coordinates for the four nuclei and determine the characters for the reducible representation 3N based on these coordinates.
d) Reduce 3N to irreducible representations (“symmetry species”) and determine which of those that correspond to the normal vibrations of the molecule, i.e., determine VIB = 3N – ROT – TRANS.   
e) How many of the normal vibrations are IR active? What are the polarization directions of the corresponding fundamental transitions? 
f) The IR spectrum of formaldehyde shows peaks at 1164, 1247, 1500, 1746, 2766, and 2843 cm-1. Try to assign these transitions with the help of tables of group frequencies.













































































































































