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:llld the foregoing remarks about vortex line spacing it appears probable that 
til!' ronditions are propel'ly met, although the possibility ('annot be completely 
c:-':I'luded that our agreement with Yin('n's findings is partially fOl tuitous. Fur
t hpr, the possibk inadequacy of the theory must be added to the list of uncer
tainties hy taking note of the ,erious objections to the vortex-line model raised 
by Lin (23) as well as of the conC'lu::;ion by Townsend (2.f) that a satisfactory 
dc:-'rription of turbulence in thermal flow of liquid He II is not yct a\'ailable. 
Finally, no adequate accounting for wall-etfects has been given. 

\rhf'r<'Us there still remains considerable diwrgences in the \"arious experi
Jllental measurements concerning the nature of turbulence once it i d I'eloped 
ill thc Ho\\" of liquid He II, there appears to bc rather more agreement with 
r('"pect to determining the point at which turbulence b('gins. This is not to say 
that the onset of turbulence at some critical I'elor.ity is Il'ell understood, nor that 
:<1I('h onset i experimentall:, clear-cut. But it is possible to correlate the critical 
,;uperfluid vc\oeities obtained from a variety of diff('rent types of experiments 
OI'er a range of eight de('ades of the characteristic geometric distance, ci, a '0-

(·iated \yith the apparatuses used. One such correlation has been gil'en by Atkins 
(2:i) for 'T = l.-!°K. It c-an be -hown that I'alues of v,.c at this temperature ob
tained from the present work, shOll'll in Table III, are in good arcord with the 
results of other inwst igators as represented by .-\tkins' graph. 

On the other hand general agreement is not found experimentally for the man
lier in which vs .c depends on temperature for a gil'en geometry. _llthough se\"
I'ral in\"estigations, e.g. those of Staas et al. (26) and of \Yinkel et oL. (£7), 
indicate that for -! X 10- 0 cm < d < 2.6 X 10- 2 em v •. < passes through a maxi
mum omel\"here between l..jOK and the), point, the preponderance of e\'idence 
suggests that. for tbis range of d, vs .c in('rease with rising temperature. Tbe lat
ter behayior is demonstrated hy the measurements from Slits I and Ill' listed 
ill Table III. Because of the c-onfli(·ting experimental re:;ults noted aboye, it is 
not clear wbether v •. o becomes large or approaches zero at the A-point. In this 
mattcr, hO\l'el"er, some obselTations made with the smallest channel, Slit II 
(d = 0.28 }J.), may be helpful. As noted in the earlier papet·s (I and U ) no dis
"ipation effects \\"ere el'ident from the experiments \I'ith Slit II, evcn at very 
large tem.peraturc diIYercncc:3; hcnt·(, it ha:; not becn po,,;:;ible to determine critieal 
vdocities for this sizc rhunnel. Ho\\'c\'er thc lowering of the A-point obsen'ed 
ill the fountain pr(':,~ure measurem('nts appeared to incli('ute a premature (with 
rp:pc(·t to temperature) c\('struetioll of superfluiclity which may be associated 
with large sup('rftuid I"Cloeities lwar the A-point. To explain the exprrin1ent.al 
rcsults an argument ('onsistent with th('se ideas as well as with tho::;c of the vortex 
model may he ('on"trudf'd :1" foIItH\">; : Xear T~ thc superfluid fract.ion becomes 
r-dati\"{'ly small and ill or-dt'r that lwat (·unellt.s of the order of O.;{ wutts 'cm~ 
(as calculat('d) be mnintuilll'd the superHuitl must flow rather rapidly (> 5 em, 


