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urements and at the same tilll(' to claim thr ob,.;elTatiolls arc fitted best by a 
throry which docs not inc'ludC' the t'l'itical wloeity, HOII'C'YC'r, the situation is 
not us inconsi:;trnt as it may apppar, As illdieatpd abO\'C', qc has bpen detcrminrd 
from the point of first perl'eptiblC' deviation of thC' ohsf'rvat.iolls from the lineal' 
theory; at thi;; point the call'ula tiOllS invoking the Gorter· ~ [ellink term \I'ith 
Vc = 0 lie generally about 5<';, belol\" the experimental data and the linear theor~·. 
From the man ncr in whic'h the observed points de\'iate from the linear theor~' 
it is rC'asonable to suppose that for q less than qr the C:orter·~rellillk term does 
lIOt play a ~ignifi('ant role, but that Ileal' qc the full mut.ual friction force begin,; 
to contribute. For wit.iC' "lit" Yinen has obsPI'yC'd a similar beha\'ior and has gin'l1 
u rath{'r detailC'd discussioll of it in relation to the possible existen('e of '·sub· 
critical" mutual fric:tion (/.9). 

In principle the procedure jut de":('I'ibed for' deri\'ing ('ritical \'elocities from 
the expcrimental data ought to bC' applil'able to the ('omputed ('urn's; and it 
should be possihle thC'reby to obtain graphically yalue,; of the "critical nloeit~,,, 
even though the thermohydrodynamieuL equations used in the calculation do 
not include critiml wloeity efrt'cts. When we attempt to do this, certain f\ualita.· 
ti\'e difTerellces bet\I'cell thc caleulutC't.i and experimental curves emerg(' ru thpr 
clearly: I\'hcreas in det.ail thr c\:pprimental results permit \'isualreeognition of a 
region in which the chamcter of flo II' is changing, from I"hieh one ma~' infPl' a 
critical yeloeity, t.he theoretical (,Ul'VC'S are subst.antially smoother and a nitical 
,'elocity docs not suggest ib.;;!'lf :>0 readily. (A comparison of cUr\'es a, d and tlw 
da,;hed line iu Fig. la illustrate this point nicely.) This is to say that although 
the throry reproduccs the major features of the {'xperimental results, it fails to 
reproduce the subtleties, Xe\'crthcless, \I'ith thc uid of reasonable arbitrar~' cri· 
teria we may ('ontinuc the exerei:;e, the results of whieh ure in .. tructi\·e and pe'r
haps reflect upon an area in which the experimentalist may readily be led a tra~·. 

Our prescription for. comput.ing Vo from calculated Cllr\'es in \"hich no Vc i,. 
w;('d is as foUOIn;: For gi\'cn yulues of To, eun-es complltC'd \I'ith and without 
inelusion of the Gorter-~rcllink term are compared; the heat current corre
sponding to some arbit.raril~' C'hosen de\'iation of the eun'es from each other, 
say :5%, is ddined as the "critical heut. current"; from this a "critical velocity" 
may 1)(' cakubtcci. U:-;inl!; thi~ prcs('ription results arc found in remarkably good 
agre!'ment with the' ('rit il':d yplocities detrrminrd from the expC'rimental ('lilT!''' 
for t{'mperatnrl'>( hPlow ahout l.8°1\:, Howe\'!'r, abo\'e l.8°1\: the' "critieal yclo(" 
ity" obtainrd in this mannC'r fall" tOII'ard zel'O, in contrast to thc obser\'(~d nllurs. 
t.hc'rehy pOilltillf!; lip the inad('quu('~' of our prC's('riptioll . Yet thc existence of thi,.: 
splll'ious "C'ritiral \'c1()('it~'" ('ritcrion may serve as a warning to thc exppri · 
lllC'ntali...;t that eal'(, I1ltl,;t 1)(' l'xC'l'cizt,cl ill illtprpJ'cting change'S in the dUlI'ader 
of the ~ollltions of tIll' flow pquation~ ill l'l'lation to ('hangl's in expf'rirnellially 
nwuslll'cd ([u:llltitip;;. 111 pa~"i\lg wc note that. the C'l'iterion usC'c\ abo\'e eti,;entiall,l' 
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