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58 OTHER ENSEMBLES AND FLUCTUATIONS

Table 3-1. A summary of formulas for several types of ensemhble

microcanonical ensemble, Q(N, V, E)

S=klnQ

_1 p ©
dS = 2.dE +73.dV — 2 dN

1 (3 In Q)
k_T'— aE N,V (3_25)
P (¢In .Q)
kT~ ( aV In. & (3-26)
» o _(6an) 3-27
kT~ oN /v g ( )
canonical ensemble, Q(N, V, T)
A= —kTInQ
dA=—SdT—pdV+ pdN
a1
S=kin Q+kT( a"TQ) (3-28)
N,V
_ d1n Q)
p—kT( 5V (3-29)
@ In Q)
= —"T( N Jy,r (3-30)
& In Q)
i 2| e _
E—kT( T Ju.y (3-31)
grand canonical ensemble, Z(V, T, w)
pV=kThhE
d(pV)=SdT+ Ndu+pdv
S=klnZ kT(a]nE) 3-3
=Klnz+ T v, (3- 2)
d1n E)
N—kT( 3 v r (3-33)
¢ 1n E) InE
p=ir() = (3-34)
isothermal-isobaric ensemble, A(N, T, p)
G=—kThhA
dG = —SdT+ Vdp+ pdN
dln A)
S=klnA+kT( T s, (3-356)
- kT(a In A)
N p nr (3-36)
éln A
p=—kr{5r) (3-37)
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