2. Establish that the probability density of finding a system in the canonical ensemble
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with energy E, p(E)= =9 (E)e™® has a Gaussian shape in the vicinity of its most
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In class, we established that the first and 2nd moments were respectively, E ", and
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likely value E”, i.e., that P(E)= p(E*)eXp{—Q},near =

KT?C, . For the third moment, we have <(E - E*)3>

:<E3 —3E2E*+3E(E*)Z>:<E3>—3E*<E2 ~EE")~(E")
=(E®)~(E") -3E%.

In class we also found .
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Taking the derivative again with respect to £,
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Using — = —kT? i and the result from class,
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large enough ensembles, the distribution is approximately Gaussian.

We also showed that




