Graduate Preliminary Examination, Friday, January 13, 2012 - Part II 6

2. Counsider N classical two-state spins §; = %1, with Hamiltonian
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This is an “infinite-range” model where all spins interact with all others: the spin-
spin coupling (J/N) is defined so the energy J remains a positive constant in the
thermodynamic limit N — oo. You should work in this limit. The external magnetic
field b can be of either sign or be zero.

a) Sketch the equilibrium phase diagram of this system vs. temperature T' and field h,
showing all phase transitions and critical points that occur as one varies T and/or h.

b) Calculate the critical temperature T..

¢) At the critical temperature T = T, calculate the the magnetization m = '(Si) as a
function of the field £ in the limit where |A] is small but nonzero.
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