MATH327: StatMech and Thermo, Spring 2025
Extra practice — Gaussian integrals

As mentioned in the module’s logistical information, | anticipate that you have
previously learned about gaussian integrals. However, several students struggled with
these last year, so a review may be helpful.

First show

Qz/we_z2dx:\/7_r.

There are several ways this can be done. My favourite is to evaluate G* using polar
coordinates.

Next use a change of variables to show
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Finally consider the gaussian probability distribution
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assuming a > 0.

p(z) = Cexp [—

with finite 2 and o > 0. Based on the properties of probabilities, determine the positive
coefficient C' and compare your result against Eq. 10 in the lecture notes.
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https://canvas.liverpool.ac.uk/courses/76365/files/12029982
https://en.wikipedia.org/wiki/Gaussian_integral

