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Exercise 1. Critical temperature in the Stoner model

We consider the following dispersion relations:

(a) e = o + & (3D)
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(b) ex = €0 + a|k| (1D).

Plot the critical temperature of the Stoner model for fixed interaction strength U depending on
the chemical potential p.

Exercise 2. Stoner instability
In the lecture, it was shown that a system described by the mean-field Hamiltonian
1
Huvr = QZ(%"‘U”—S)CL%S_U”T”\L (1)
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shows an instability towards a magnetically ordered state at N(ep)Uc = 2
Show for the case of a parabolic dispersion and 7" = 0 that there are actually three distinct
states:

e a paramagnetic state: N(ep)U < 2,

e an imperfect ferromagnetic state: 3/2'/3 > N(ep)U > 2 and

e a perfect ferromagnetic state: N(ep)U > 3/21/3.

Hint: Introduce a variable for the magnitude of the polarization
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where Ny () is the total number of up-spins (down-spins) and N is the total number of electrons.
Minimize the total energy of the system with respect to x.

Plot the polarization of the system z as a function of N(er)U.



