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Comments and Addenda

The section Comments and Addenda is for short communications which are not appropriate for regular articles. It includes only the

following types of communications: (1) Comments on papers previously published in The Physical Review or Physical Review Letters.
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Reply to comments on "Qualitative explanation of Pellam's helium paradox"

Robert V. Penney
39410 Koppernick Road, Plymouth, Michigan 48170

(Received 10 April 1975)

A recent paper of Lynch is found valid. The heat-exchange torque vanishes for uniform heating provided that

we go to the infinitely thin disk.

Recently, Lynch' claimed to show that my conclu-
sions about the temperature dependence and sense
of the heat-exchange torque on a Rayleigh disk,
when it is heated were invalid. He was correct,
in fact.

To see this, consider the expression developed
by the author' for the heat-exchange torque 7„„„

~heat
r x p„K(v„—vz)dS

pST'+ p„v„(v„—v~)

and apply it to a two-dimensional flow problem
(infinitely long plate); the superfluid is modeled by
potential flow.

The boundary conditions are twofold; one is the
mass current density satisfying the equation

Z ~ ds =(p„v„+p,v, ) ~ dS =0 (2)

on the surface of the disk.
The other condition arises from the heat flow

from the disk ~, which is taken to satisfy the equa-
tion

~ dS = Q d% =((p + ,'v2) J + pSTv„-
+p„v„[v„(v„-v,)]] A

=I pST+p„[v„. (v„—v,)])v„dS
on the surface of the disk.

The torque becomes' ' per unit length,

heat =Ps r xvs(I vs' ' dS

~ (q.p/oJ f ( x „)( „&8),

We have calculated the torque per unit length,
and it reads

Vo(a+b)ab g(g) sin(g —n)dg
rtl 0

2 $2
«'(g) singoosgdg.

pnps (snT
(6)

V0 is the uniform velocity at r =~, r~=cP sin'8
+5' cos'8.

Now, when we go to the limit of 5 —0, an infinite-
ly thin disk; the first term vanishes, leaving
Lynch's result. '

To repeat, Lynch has shown that my estimation
of the torque of a Rayleigh disk due to heat-ex-
change forces' was incorrect.

where v„~ and v„are the components of the super-
fluid flow parallel and perpendicular to the surface.

Specifically, we apply the torque formulation to
a cylinder with an elliptical cross section, such as

X2/a2 ~ y 2/b2
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