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periments been found to lie in the range 3—+. The frictional term acts only "

when the relative velocity |v, — va| exceeds ve.
The boundary condition applied to the normal fluid in obtaining (12) re- 1

quired that the tangential component of the normal fluid veloeity vanish at the

slit walls. Since the superfluid component is considered to possess no viscosity no

similar boundary condition applies and one must resort to other arguments to .

determine the superfluid velocity profile. A sufficient condition for this profile

to be determined is that there exist an arbitrarily small force, a function of i
| v. — va |, acting between the superfluid and the normal fluid. The form of the I

force is immaterial. Then from (1), assuming a nonvanishing force and neglect- th
ing as before the terms on the left, we have e
N |

Fau(¥s — V) = psVT — (p. p) VP. (16) 'y

Equation (16) may then be solved for v. — vu in the form Vi
- t}

ve — va = f(T, P). a7) |

4

We now average across the slit, making use of the earlier assumptions (justified 1

in Seetion II, B) that 7" and P undergo negligible variation across the slit. ti

1 dj2 1 d/2
e[ —wde= o[ frPyar =51, P, (8) i

d J-ap2

Therefore we conclude that

V, — Vo = V. — Va. (19)
The normal fluid velocity profile is given (from (12) using q = 87'va) by U
3. 12 o

Vo =5 (1 — T) (20)

and hence from (3) the superfluid velocity profile is

- 3 _ -l»i"" P W'
Vs = Vp ['—i (1 —({:) ’)—g] (21)

and the superfluid velocity at the slit walls is

(V) wan = — (p p)Vn . 4 (22)
The superfluid flow is rotational, the curl of the velocity being given by n
vVXv,= (12¢/ e, . (23)

The ecirculation veetor is along the y axis and the circulation is a maximum at
the shit walls.
At low veloeities it is not clear whether a frictional force exists between the
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