4.1-1 Grand Canonical Ensemble

Chapter 4.1: Grand Canonical Ensemble

Assumption: total system isolated and large (microcanonical) Q. (E, = Ex+Eg, Ny =N, +Ng)
Consider small part A of the system, which is not isolated, E, << E; and N, << Ngnot conserved)
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What is probability to find system A in one microstate with E,,N,?



4.1-2 Grand Canonical Ensemble

Def. 4.1:
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The fugacity is given by Z =€ % = e



4.1-3 Grand Canonical Ensemble

Def. 4.2:

Z=Y ey e FD

The grand canonical partition function is N o

The grand canonical potential is D= —kBT InZ




4.1-4 Grand Canonical Ensemble
Calculation of expectation values using the canonical ensemble
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1.) Determine £ = ie‘““Ze"’E“”’ and PI(N.E({r}))= 5
N=0 {r}

2.) Determine expectation values (and their derivatives)



4.1-5 Grand Canonical Ensemble

Calculation of generalized forces and thermodynamic relations



