7. Statistical Mechanics and Thermodynamics (Spring 2006)

(a) Inthe case of a set of non-relativistic, noninteracting spin-1/2 fermions confined to two dimensions, what
is the paramagnetic susceptibility at T = 07 Give your answer in terms of the mass m of the fermions

the gyromagnetic ratio -y, the number density o, and whatever fundamental constants (e.g., k, ¢,
necessary to completely specify the system.

...) are

{b) Now, suppose that the external magnetic field is replaced by an effective field H.g, where

HER—H{-PE

A

where H is the external field and M/A4 is the induced magnetic moment per unit area. Above what
threshold value of the parameter I' is this two-dimensional system ferromagnetic at T = 07
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