Physical applications

one-dimensional box of length:
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thermal de Broglie wavelength:
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Recall MaxEnt results whefi( X ; o) depended on parameter
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if we use

we get
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or in a better recognised form: (equation of state)
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Harmonic oscillator: )
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where we introducedl = h/(2m).
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equipartition: each harmonic half-degree of freedom dbutesk 5 7'/2 to the average energy.
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Solids: many-body potential is quadratic far from meltingingx = (z1, 22, ..., Z3N):
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leading toC' = 3Nkp (Dulong-Petit), correct at high'.
Quantum harmonic oscillator: discrete energy levgls= (z + %) hw
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highT (low 5): sinhz ~ z, C — kp (classical)
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low T (high ): sinh z ~ —e C —kp (%) ¢ FBT (exponential suppression)

Einstein solid:.C = 3Nkp (%BT) Smhgl o

Correct: Debye (spectrum of frequenues)

still incorrect.




The grand canonical ensemble
The MaxEnt solution for two constraints:
(f1(X)) = Fy, (f2(X)) = F»
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from MaxEnt results:
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reciprocity relations:
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grand free energy:
(T, p) = —kpTInE = (E) — p(N) = T'Sgc
partial trace:
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