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TABLE III 

VALl"ES OF CRITICAL HEAT C{; RnE~T OB1\SITY <i.e A~J) COnnBSrUNUING FIX/u Vf;LOCITIE ,.,,, 

<i.e (watt 
. 0 .0 .1 ~I 
'I( Q,e V i ,e Vo .e ,, ~.c 

To(OK ) TI(OK ) em-2) (em sec- I) (em sec-I) (em sec-I) (em secl) 

Slit HI' 
d = 3.36 I' 

1.200 1.590 0.96 105 2.9 14.0 2.8 
l.·lO0 1.621 1.15 41.5 3.4 15.7 3.4 
1.600 1.711 1.58 23.5 4. i 15.2 4.9 
1.800 l.8,li 2.15 15 .0 6.8 12.8 7.2 
2.000 2.014 1.53 5.4 7.4 5.3 8.3 
2.100 2.106 0.84 2.2 6.6 2.1 6.8 

Slit I 
d = 2.12 I' 

1.400 1.787 2.30 83 6.7 16.8 7.3 
1.600 1.794 2.02 30 6.0 14.3 6.4 
1.800 1.871 1.61 11.3 5.1 8.9 5.7 
2.000 2.037 1. 93 6.9 9.5 6.1 10.9 
2.100 2.122 1.54 4.0 12 .0 3.7 15.3 

G The velocities given here are thl" absolutl" values averaged over the cross sect ion of the 
slit assuming laminar How. The maximum velocity in t hI" channel is then given as % till1(,~ 
the average velocity. The average relative velocit~· vr•e may be given by v •.• + ~ n ••• 

The superscripts 0 and 1 refer to velocities obtained at 1'0 and 7', , respectively . 

sec). Yortices formed a::; a result of the flo\\' are associated with the superfiuid 
and are essentially removed from partieipatioll in superflow. This effective de
pletion of the superfluid fraction causes the remai)Jil1g superfluid to flow morr 
rapidly, thereby creating more yortices. The re:;ult is a sort of l"Ulluway pro('l'~~ 
which ends in the "self·destruction" of ::;uperfluidity through complete como!.'!". 
sion to vortex states. From this we \,"ould conclude that in small slits the critit:t! 
yelocity does not approach lero at 1\ but remains finite and that v. incre:lf:;('s 
until the superfluid state is suddenly destroyed by the vortex catastrophe. It 
is not clear at this time whether the same argument may be applied to the result ~ 
of Atkins et aZ. (28) and Seki and Dickson (29) who have observed the onset of 
superfluidity in isothermal flo,,' through channels with d < 10- 6 em to be :l t 
temperatures considerably below T/o.. • 

VI. COXCLl"::;!oX 

Although a numher of thermohyclrodynami('al :-;ets of equatiOllf:; ha\'e herll 
applied to the flow of liquid He II, no :;ill~l(' :;et ha:-; yet been con:;truded which 
completely dc"nihr!; the ob:;er\"ccl bl'hm-ior of thi~ quantum liquid. The tiro
fluid equation::; ineludillg the Gorter·~Iellink mutual friction term as interpl'd( ·d 
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