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FLOW OF LIQUID HE II i

normal and superfluid. A force of the form (15) vanishes for sufficiently small
velocities, and for these low velocities further discussion of the superfluid veloc-
ity profile is required. Since the superfluid probably flows entirely without dis-
sipation the most likely flow pattern is one without circulation. This would mean
that the velocity is constant across the slit. However, there is no experimental
evidence supporting this idea, and as we have just shown even a vanishingly
small foree is sufficient to produce the profile of (21). The situation is analogous
to that which occurs in the flow of fluids about airfoils. The solution for the case
of vanishingly small viscosity is qualitatively different from that obtained when
the viscosity vanishes identically. For identically zero viscosity eirculation can-
not be established and zero lift is obtained. For vanishingly small viscosity the
Kutta boundary condition on the flow applies, and classical lift occurs. It has
been shown that for the flow of pure superfluid He IT about an airfoil the lift
vanishes at low velocities (9), and that therefore in suberitical superfluid Aow
the viscosity is identically zero. It seems probably that a similar situation ob-
tains in the present case and that at sufficiently low relative velocities the frie-
tional force should vanish identically, the superfluid flow being then truly irro-
tational. It is of interest to note that, could the superfluid velocity profile be
measured in a slit at low velocities, one might determine unequivocally, purely
from the qualitative character of the flow, whether this is indeed the case.
The z component of (16) is given by
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Using (19) to replace (v — vi) by v, — v, and converting velocity into heat
eurrent density with (3) and (5) we obtain from (13) and (24) with m = 3
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For all but the smallest temperature differences (25) must be integrated to ob-
tain g as a function of AT between the slit ends. When this is done we have
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