
Prelims Solutions

Problem M09T1
Valentin Skoutnev

1

We first need the partition function for a single particle:
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For N identical particles ZN = ZN1 /N !. Thus, F = −kbT ln(ZN ).
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The polarization is the average direction of ~µ/V , but ~µ is going to be symmetric around the z axis since E
is. Thus, we only need to find its average in the z direction. Notice
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