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One-dimensional Tanks gas : hard rods of

length a , with X, the location of the center
of the nth rod :
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Note that X(x, , . . ., Xo) independent of T,
so QuITiL) = Qu(2) . Allowed configurations :
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Thus
, z(ti < , N)=y

F(5, L, N) = - upT logE(T, <,N) = Helmholtz energy



F(5
,
V
,
N) = +TlogNI -NETlog

Stirling's approx : logN! : NogN-N +ElogN + OINY

= F(T, L , N) = - NhpT log(t)-NEBT
p =-=

So for nacl we recover the idealgas law,

P = nlpT · Note

pli-nalL = nkBTL => p(L-Nal = NIBT
nu

Left

Left : L-Na Subtracts the "excluded volume" Na


