
;0 Il:UUIEL 

11 

; ~ . . V~ .. V~ .. ~! .• 
I sec- I) (em sec- I) (em sec-I) (em secl) 

5 2.9 14.9 2.8 
)1.5 3..1 15 .7 3..4. 
3.5 4.7 15 .2 4.9 

15 .0 6.8 12 .8 7.2 
5..1 7.4 5.3 8.3 
2.2 6.6 2.1 6.8 

83 6.7 16.8 7.3 
30 6.0 14.3 6.! 
11.3 5.1 8.9 5_i 
6.9 9.5 6.1 10_9 
4.0 12 .0 3_7 15.3 

lues averaged over the cross ,ec tion of thr 
I)' in the channel is then given as ~2 time:: 
oeity v r •• may bc given by v •.• + ~ n •• . 

illed at 1'0 and 1\ , respecti,'ely. 

\\. arc as, ociuted wit.h th(' supC'rfluid 
tion in supC'rHo\\'. This effecti\ e dC'­

lC remaini.ng superfillid to flow morE' 
e rE'sult is a sort of runaway process 

pet'fluidity thl'OlIgh complete com-('r­
onclude that in small slit · th(' criti('al 
, remai.n · finite and that v, iJlcreasC's 
'.royed by the vortex catastrophe. It 
rgument may be applied to the f('sult" 
(29) who have obserYCd the onsef of 
hannel ' with d < 10- 6 em to be at 

L'. ' lOX 

ltImiea l Sl' t;: of e«uution,: hn \'(' been 
1<, set has yet be(,ll tonstruetC'u which 
or of this quantum liqllid. Th(' two- f 
lk mutual frid ion term as int erpreted ~ 
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(I II the basis of t,l1(' vorfC'x line model has been shown hy ot hers to reprC':ent 
r:11 her well most of the C'xperiment::l.l obsernlfion:-;. In t he present paper theRe 
"'Iuations ha\'e been applied to tlw How of H e II through narrow .. <lit", and hun 
l){,l'n tested o\,er a rangC' of temperaturc and pre:;sure gradient:; ;:ubstantially 
lal'),!;el' than hus be'en studied hitherto . Fllrthermore, n detaikd study has been 
m:lciP of the approximations made in arridll~ at :::o lutions of tilE' equations of 
mot-ioll as well as of the limitations implied by the \-o rtex line moc!E'i for super­
fluid turbulcnce. Wi thin thi frame\\'ork the agrC'ement found bet\\'een t heory 
and C'xperiment is generally quit.£' good. In addition the Gorter- :\Iellink mutual 
fr iction coefficient as determined by Vinen for large channels and ;;:mall tem­
pC'rature gradients has been found to he equall~' appropriat.e for narrow channel 
and large tempC'rature gradients ill those regions \\'here the vortex line model 
indieates it should be valid, and not elsewhere . It \\'olild thus appear that the 
I'quutions used here a re applicable over an exceptionally \vide range and are 
('apable of describing a broad spectrum of flow phenomena of superftuid helium. 
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