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F1c. 7. Critical temperature difference AT, = 7, — T’y and corresponding eritical heat
current density §. as a function of initial temperature 7' ; d = 3.36 u. Solid circles: AT,
as obtained from heat flow measurements; crosses: A7 as obtained from fountain pressure
measurements; curve for . obtained from smoothed A7, vs. 7' curve.

1.5°K AT, has been taken as the inflection point in the curve of Q vs. Ty . From
Fig. 7 it is seen that values of AT as obtained from P; and Q observations de-
termine a single smooth curve as a function of 7' . .

Since it appears that at AT, the character of the flow is modified, we tenta-
tively designate this as the “critical” AT, and calculate the corresponding eritical
heat current density .. The latter is also plotted in Fig. 7 for the 3.36 u slit.
From the smooth curve of §. vs. Ty we may calculate the average velocities of
the two fluids at both the cold end (7)) and hot end (7)) of the slit from the
relations (3) and (5). The same analysis has been made for the 2.12 p slit and
the results for both channels are given in Table I11. Here the subscript ¢ indi-
cates a eritieal veloeity and the superseripts 1 and 0 refer to the hot and cold
ends of the slit respectively. A discussion of critical velocities will be given in
Section V; but it is interesting to point out here that 7! . is generally only slightly
ereater than .. , indicating that if 7., is the appropriate critical velocity, the
conditions of eriticality are achieved along the entire slit length at very nearly a
single value of the superfluid velocity. This uniformity of the superfluid velocity
along the slit provides some additional justification for the type of critical veloc-
ity used in the ealeulations. It is plausible that should eriticality occur at one
point of the slit turbulence would be created which would propagate along the
entire slit, rather than the condition we have considered of local equilibrium at
eueh point. Sinee ¥, varies but slightly along the slit these two approaches are
almost equivalent.

[t may at first scem contradictory to derive a critical velocity from the meas-
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