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Discussion:

In quantum (wave) mechanics, this orthogonality relation would be written
In terms of the orthogonality for the wave functions

f(p:l,j(F)(pn’j’dST — 571,71, 5]',]-1 ,
where the wave functions ¢,,/;» and ¢,/ ;» correspond to different energy

Eigenvalues (n,n") and to different components (j,j') of a particular
degeneratestate, and the integration is usually performed in 3D space.

Q: what is the correspondence of (n, j) in the general irreducible representation?
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D3(32) E 2Cs5 3C,

2+, 27 Ay | 1 1 1

($?EZL } nglz } slo 1 o
(2 y°, ry) (Ra, Ry)

R, = xpy — ypy ¢ UL Z BOARE B 140 20 04 LB R AR,
SRR R, check 552 ASEHIA, T

AT R E (ks shE. o o )
55 AR BRIl [ 25 A2



The previous discussion of basis vectors assumed that we already
knew how to write down the basis vectors. In many cases,
representative basis functions are tabulated in the character tables.
However, suppose that we have to find basis functions for the
following cases:

(a)An irreducible representation for which no basis functions are
listed in the character table; or
(b) An arbitrary function.

In such cases the basis functions can often be found using
projection operators P,w , not to be confused with the

symmetry operators Ps
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In dealing with physical problems it is useful to use physical
insight in guessing at an appropriate “arbitrary function” to initiate
this process for finding the basis functions and matrix representations

for specific problems.

This Is the strategy to pursue when you do not know either the matrix
representations or the basis functions a priori
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Table 4.2. Character Table for Group D3 (rhombohedral)
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