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analysis shows that, for large | g -3"' , the integral is approxi-
mately constant, and that

<3' "ul _g_"> = const. for large !a' -g" | 8
where the constant is independent of N and is positive, It follows,
by § 4 of ref. 2 that B.E. condensation is present and that the wave
function of the condensed particles is a constant,

To show that the two methods of defining v, are consistent, we
consider the effect of multiplying all wave functions bycxp(imy_-{j g_j/ﬁ I
This transformation increases the momentum of every particle by mu
and hence changes the velocity of the ground state to u, so that -
Landau's definition of vg4 now gives vg = u. The wave function of the
condensed particles is transformed to \J = const.exp (imu- 3/‘5) .
According to the ideas of London & Tisza, one should define vg as
ﬁ/im) v Im log . Clearly this definition also gives
v, =u. Thus, under the special simplifying assumptions used here,
the two definitions of vg are equivalent.

I wish to thank Professor Lars Onsager for valuable help in plan-
ning this calculation. -
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LOW TEMPERATURE FLUCTUATIONS*
Joel L. Lebowitz** and Lars Onsager

Yale University, New Haven, Connecticut, U.S. A,

It is well known that the fluctuations in a thermodynamic system
are intimately related to both the equilibrium and transport proper-
ties of such a system., Thus it was shown by Blatt, Butler and
Schafroth (1) that the angular momentum of a fluid in a slowly ro-
tating bucket is proportional to the fluctuations of the angular momen-
tum in a stationary bucket. In turn they tried to relate these fluctu-
ations to those of the linear momentum.

It is the purpose of this note to point out that these fluctuations
may depend on the topological characteristics of the boundaries; i.e.
on whether periodic or rigid box boundary conditions are used. In
order to evaluate < P"‘:» for an N-particle system in a periodicity
box we make use of the density matrix . i
D‘(T.V)=[Z(T.V)'|~lg-ﬁ[H-vp]=H=i%1 Z?'ﬁu!'*'ﬁv(rij ): P = ;i
This matrix describes the Gibbs-ensemble repreaenting‘ot;r sysiem
when in contact with a temperature bath moving with velocity v.

Since H commutes with P we have
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