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ntum theory:
‘niques and applications

integer are the Hermite polynomials (symbol H,). These are polynomia]
(i.e. functions of the form a,+a,y +a,y*>+...+a,y? running to a ﬁm"
number of terms, unlike cosy, for example, which runs to an infinj

number of terms when expressed in the same way) which can be generatg
by differentiating e’ the appropriate number of times:

Hermite polynomials: H,(y) = (—1)e"(d*/dy*)e™>". (14.2.

The explicit forms of the first few polynomials are given in Box 14
together with some of their most useful properties.

1.0

The wavefunction for the level with label v is the product of the Hermi
polynomial H,(y) and e™>"2. We need to normalize it to unity, but this
easily done using the properties of the Hermite polynomials, for they ha
simple, standard integrals, as the following Example shows.

Example 14.3
Find the normalization constant for the harmonic oscillator wavefunctions.
® Method. Write the wavefunctions as

¥, (x) = NH, (y)e ™™
and choose N, so that

f Yidx=1.
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