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e Consider a molecule of ammonia and a basis set of atomic orbitals com-

posed by the the sp® hybrids of the 1
ically represented in Fig.

N atom valence shell, as schemat-
1. We indicate with sp? the orbital directed

along the ¢y symmetry axis of the molecule and with sp?, sp} and sp}.
the other three orbitals. Construct a matriz representation of the sym-
metry group of ammonia with these atomic orbitals, then compute the

characters of the representation.
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e We define a symmetry-adapted linear combination of the atomic or-

bitals defined above,

N 3 e
= spp — Spe

by performing the unitary transformation

(1)

Y = Py + spih + spe (2)
2 .~/i‘_;‘ — .~[)';‘ - .s[)'[‘. (3)

(4)

Construet the matrix representation of the symmetry group with this
new basis and check that the characters are left unchanged by the trans-
formation. Now inspect the matrix representation: explain why it is in
an irreducible form and check what type of irreductble representations

(“irreps”) are spanned by the orbitals.
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Table 5.5 The C;, character

e Now compute the irreps spanned by the orbitals by projecting onto
the irreps characters (so-called “representation reduction™) and check
that the results agree with the block diagonal strueture of the matrix

representation.
table
t 03 O~ Coe o E 26 e,
4 A, 1 1 1
4 z A, 1 1 -1
E 2 -1 0
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