PHY 341/641

Thermodynamics and Statistical Physics

Lecture 17

Methodologies of statistical mechanics. (Chapter 5 in STP)

A. Non-interacting spin systems
B. Ising model systems
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Examples of ensembles for magnetic interactions

(Chapter 5 in STP)
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spin alignment energy




Calculation of Z,

Z,= Y e/ =e/® 1/ = 2cosh(puB)
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Thermodynamic functions:
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Magnetic field dependence of Z: N
Z,(T,N,B) = (2cosh(5B))
Magnetization :
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Independent particle system

Microstate s :

E, =—i;¢siB z—Hisi
i=1 i=1

Interacting particle system — Ising model
Microstates :
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Ising model for H = 0 and N=2
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Figure 5.3: The four possible microstates of the N = 2 Ising chain.
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Ising model for H # 0 and N=2

Microstate s :
ES:—J_ZN:sisj—Hisi
byt

-J +J +J

Figure 5.3: The four possible microstates of the N = 2 Ising chain.
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Partition function for arbitrary N with periodic boundary
conditions (sy,,=s,)
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