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ments yielding values of -4 vs T are those of Vinen (4). The parameter .4 was
found to be a function of temperature and independent of channel size for the
large channels used (smallest dimensions of the order of a millimeter). No veloc-
ity dependence was found. The heat flow measurements indicated that m should
be exactly 3, whereas the effect of v, was found for Vinen’s system to be unim-
portant in the equations. In Fig. la curve d, obtained using Vinen’s values for
A(T), m = 3 and v, = 0, shows quantitative agreement with the experimental
data. Caleulations using (26) and (27) with v, # 0 have been made according
to a model in which v, is determined at each position z along the slit by a local
superfluid critical velocity v, . at the wall. By virtue of the equality of v. — v,
and ¥, — ¥, (Eq. (19)) we have (Vie)wann = ¥« — ¥a = q./pssT. Thus the
same relation between g. and the critical velocity obtains for a critical super-
fluid velocity at the wall as for a situation in which the critical velocity occurs
in ¥, — ¥, . We have performed calulations for a variation in superfluid velocity
with slit width and temperature suggested by Dash (16):v. = 0.09 (p,d/p)"*
em/see when d is given in em. Curve e in Fig. la represents these calculations,
which are seen to lie significantly higher than the experimental results.

Figures 1b and 1c¢ show the same comparisons as discussed above for T, =
1.7°K and 2.1°K respectively. At the former temperature the graph shows again
that curve d best represents the experiments, whereas at 2.1°K none of the theo-
ries appears adequate. Possible reasons for deviations at temperatures near the
A-point will be discussed later.

Another useful way of testing the various models used in the calculations is
to compare their abilities to predict the limiting heat flows at the A-point. Figure
2 illustrates the ratio of calculated to observed asymptotic heat currents for the
various theories for the 3.36 w slit. Here again it is demonstrated that Vinen’s
A(T) with no eritical velocity provides the best agreement, except for 7'y near
T\ . Since each point on each curve is determined by an entire integration it is
not possible to see from this graph alone how agreement might be improved.
However, it may be shown that no single value of A can adequately desceribe the
flow for all values of Ty near the A-point. Equivalently, this means that in this
temperature range 1 depends upon the heat current present, and that -1 must
he considered to become at high temperatures a function of velocity as well as
temperature.

It would be desirable to be able to determine independently and directly
from the experimental data the values A (7") which best fit the measurements
over the entire range. Unfortunately the results of I and II are not well suited
for this purpose, primarily because at the lower temperatures the effect of the
Gorter-Mellink term is not large, (i.e., a '’ < 1, hence @ is not very sensitive
to the precise value of 1) ; and at temperatures near the X point where it is large
1 is likely to be velocity dependent, as discussed above. However, it is possible
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