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T., 50 that (H) may be written 

:?.l )wr the length of the slit. 
,· i 1I.00 ion has been discu sed by Zilsel 
, ftf13tion" that the perturbation in· 
,b~y 5n1aL\, Thus the Rayleigh dis· 
0:3(, Bux (where its effect would be 

~-'-,;?!lt generates normal fluid without 
~r~port or temperature gradient. 
fn ior the Gort('r·~Iellink force is 
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I ~:r:n tbe total change in momentum 
.:: ' 0 tlut used in Eq. (H). The onl:' 

\J. ior ciT dz for which Eq. (2;») is 
. :,y:- he term:; un'oh;ng the Gorter· • 
' i:st there is no dissipation as~ociatecl 

. ,If FLOW EQL-\TIO~:-; 

:. :..'ti u~e is made of the fuet that for 
'''':''lty q through t he ~lit is a COll"tant. 
. :.- a particular \"alue for q Eq. CW ) 
:-, t~1t t'tlll:l!ity is obtained. ThC' hC'lI t 
':7~ent. and a nC'w (IargC'r ) \"ahll' for 
:..:l: il Tl rt'3chC'" Tx . Thu::; the C'ntirC' 

, j.: :hen splected and the C'ntirC' prr)('C',.:" 
i il'\\' l'un'~ is gC'neratC'd. 
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Once q i..;; determined as abo\'e, the 'olution may be used directly in the nu· 
merical integration of Eq. (:27) for the fountain pre"sure Pc. To obtain Pc 
in mm Hg, (:21) is multipliC'd by the factor ,.')00 when the follo\\'ing units arc 
l\:~ed: p (gm cm3

), s(joulei gm·dC'g), .\ (watt / cmJ.deg), and a(cm~/wate). 
'\"e ha\'e integrated (26) and (:27) on an IB~I ,0-1: ('alculator for the three 

slits cUs{'ussed Ul I and II. The following input data were used in addition to 
the dirncn"ional \'alues of the slits : TJn (T ) was determinC'd from the low power 
heat conduction measurements (,;;ee Fig. 6 of I ) ; "alues of s were taken from the 
tables of \'an Dij k and Durieux (J 1) ; belo\\' 1. , OK Pnl P \\"us obtained from second 
sound (It) data and the thermodynamic calculations of Bendt et al. (13 )­
which are in good agreement up to 1.7°1\:-\\·hereas abO\'e l.7°K pul p was de· 
termined a" a smoothed a\'erage of thf'se h\"o sets of data plus those of Dash 
and Taylor (14). 

Yalues of the total heat flow Q (rather than q) were computed as well as 
the fountain pressure Pc. In order to compare the computed vailles of Q with 
the experimentally measurf'd hcat f10\\' it is necessary to include the hC'at flow 
through the stainless steel of which the slit is construeted. At low heat flows 
where the nonlinenr Gorter·:\lellillk term is unimportant, flo\\" of heat across 
the boundary between the helium and the , tainle~s steel does not affect the total 
heat eonducti"ity since the flo\\' equa tions are linear and additivity of the two 
;;olutions is rigorously correct (as discussed in I ) . At higher heat currents where 
the nonlinear terms in the heat conduction equation arc important additivity 
is certainly not correct. The solution to the sinlUltar~eous equations becomes 
exceedingly complieated en' l1 in 101\'e1' approximation!:'. However, looking at 
the solutions to the two equations separately (nsslmling a perfectly insulating 
wall ) we find that in the region \\'here the nonlulear term for the Aow in helium 
i:'5 large the contribution from the flo\\' in the stainless steel is small. There is 
therefore probahl~' very lit,tle errol" in using additivity even in this range, for 
the stainle:.:s steel slit cannot perturb the temperature gradient in the helium 
\"Cry much. 

Computed ,'allies of the fountain pl'eSSlIre and the heat flO\\' inc:luding the 
stainless steel contribution \\"C'I'C' pl'csented in printed tabular form and also on 
punehed ('ard~ .. -\n tlutomati(' point plotter was thell \I. ed to prf'sent the cal· 
('lIlations in graphical form for ('()Illparison \rit h experiment. 

1\'. CmlPAHI"'U~ OF E:\I'EHL\IE~T .\L HE~l'LT~ WITH C:\LCL L.\T[O~:--; 

"Csing the results of :-lel,tion" II :lIlci III it is po;;!:'ible to extC'lId beyond the 
linear region the rompari":oll of thC' expcrimmtal result,; oi>tainC'd in papers I 
:lnd U with thf'oreti('ul ('ait-ulat.ion,.: . Th(' oi>jC'ct;; of :->ul'h n comparison arc fir,.:t 
to aH'ertain whcther the data arC' ('upable of distin~uishin); hc,t\\"('C'n :.<e\"('ral 
tll!'ones: theil, if so, to dC'tpl'millc ",hic·h thC'ory best Hts tlw duta; and Hnull? to 
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