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5.4.  If we use the unsymmetrized wave function (5.4.3), rather than the symmetrized wave function

(5.5.7), the density matrix of the system turns out to be, cf. eqn. (5.5.11),
(Lo Me Mt W) = 32 (1.t (NI, 1., (V)
K

E P +k~)/zm[{uk 0 “k G )} {uk,, ( N)u;” ( N’)}]

= 1‘[[2 P Gy, G )}J

j=1
Replacing the summation over k ; by an integration, one gets [see the corresponding passage from eqn.

(5.5.12) to (5.5.14)]

N2
..., Nje™™ 1’,...,N'>= 2. 1y € 1
(1 Me (27;&2 P 2ﬂh2 s o
where & Ir —rl The diagonal elements of the density matrix then are
<l,...,NIe'M,l,...,N>=(m/27rﬁh2)3m =12, @

where A is the mean thermal wavelength of the particles. The structure of expressions (1) and (2) shows
that there is no spatial correlation among the particles of this system.
The partition function now turns out to be
N
— AN R T _Vv
Oy, T)=Tre )—J}?—Nd re g

with no Gibbs’ correction factor.

S.S. By eqn. (5.5.17), we have

Qu(V. )= Tr(e )= ll,,v Z,(V,7),

where

Zy(V. )= [ Y (.. 1dr . m
' P

In tl;xe zeroth approximation, 2 =1; see eqn. (5.5.19). So, Z,(V,T)=V". Inthe first approximation,
YL fif = 1R o
i<j i<j
If A is much smaller than the mean interparticle distance, we may write
2=H(li'e‘2”"z”' ) He Pes () -exp{ ﬂZv (r) } ,
P i<j i<j i<j

which leads to the desired result.



For the second part, we substitute (2) into (1) and integrate over the position coordinates of the
particles. We obtain, on assembling contributions from all pairs of particles,
N(N-=1) o v-A
5 ’ PN
The case N =2 corresponds to eqn. (5.5.25) for Q,(V,T). For N>>1 and NA’ << V, we may write

Zy(V,T)=V"+

3 3
Zy(V,T)= V”[Ii-NZ ?/’lz—v] = V”[liﬂ} .

22y
It follows that
!nQN(V,T)=—NZnN+N+Nln({;J+N(i_;XTA;J,
whence
_P__(at’nQ,v) _N_NY 1.1 R
T N Jyr V 2y

where v=V/N;cf. eqns. (7.1.13) and (8.1.17). o
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