
Physics 831 Quiz #5 - Monday, Nov. 9

1. A two-dimensional lattice is made of coupled oscillators that are constrained to move only
within the two-dimensional plane of the lattice. The oscillators have mass m, the speed of
sound is cs and the Debye frequency is ωD.

(a) At low temperature, the specific heat behaves at CV ∼ Tα. What is α?

(b) What is the specific heat per oscillator, (1/N)dE/dT , at high temperature? (T >> h̄ωD)
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2. (Extra Credit) Consider a mean field model of the Ising model where the mean spin is 〈σ〉,
the coupling multiplied by the effective number of nearest neighbors is gJ , and the coupling
to a magnetic field is −µBσi for each spin. When the temperature is set exactly to Tc, 〈σ〉
behaves as Bη. Find η.


