Fluctuations in a magnetic system ..

Consider a system of N interacting magnetic moments m; positioned in an
external magnetic field of magnitude H.

N
Total magnetic moment: M = Z m;.
i=1

Hamiltonian: H = H;, — HM.
Canonical partition function: Zy = Tre ?* g = (kgT)" L.

Gibbs free energy: G(T,H,N) = —kgT'In Zy.

Magnetisation (average value of total magnetic moment):

(M) = Iy [M e "] = 5—1i InZy = M.
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Enthalpy (average value of Hamiltonian):
(H) = L [He PP = _9 mZy=U—-HM=E
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Energy fluctuations and heat capacity [tex109]:
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(H?) — (H)? = 88—52 In Zy — knT?Chy.

Magnetisation fluctuations and susceptibility [tex109]:
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(M?) = (M)* = p~* In Zy = kpTxr.



