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r·lrves with cnlculatiolls hased on sen'raJ 
.-To = 1.2"I';:; b- T o = 1.7°K ; c- T. = 
ryes b--m = 3, Vo = O. A = 50 cm~c/ 

: curve. d-m = 3, Vo = 0, .-l as g;iven b~
L 116), A as given by Yinen; ----ex-peri-

r:r" where the " best" theory dcyi!lte;: 

gated in the prrsent work and rom
ned heat flo\\"s arc sho\\"11 in Fig. 1, 
, (width = 3,:36 Il, breadth = 1 I'm, 
experim('ntal CUlye::i arc obtained by 
,\'ith the He bath at 'ome fi xrd refer
u("ces iye increments of po\\'er Q to 
g at eac'h _tep the equilibrium tem 
~ . .-\. heat. Ao\\' rllf\'e is obta in rd the1l 
with Q. Considrrillg first the result ;: 
TJ > 1.,oK the experimental point" 
he linear th('ory (C lIl'\'(' a ) and thnt 
ibe the oh"rf\'rr\ rfT<'cts. Thr COl'tN-

leI in a y:uir ty of form:; in att('mpt,,; to 
simplr:,t and oftrn u,.:rd form take" 

on:<tant with ternprrature), although 
ieutrd that a l)('ttN fit mi~ht be oh 
rf'pr('sent sueh ('akul:ttion,,;: ('un'r h 
'gh; and eun'r (' \\"ilh III = -l i", 1I11i
aYe sl1~g("Sted that ;1 might 1)(' t('m-
epmdrnt.. Th(' fir,,;t prcl'i,.:c nll'a"ure-
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JlIent,.: yielding yaluc,.: of A y:-; l' a rr those of Yinc-n (4) . The parameter .-l was 
found to he a fUllct ion of trmperature anel independent of channel size for the 
l:trge channels used (~ma lle:' t dimellsion~ of the 9rclrr of a millimeter) . :;\0 "eloc
ily dependpnce \\'as found . The heat flo\\' measurements indicated that 111 ::::hould 
he exactly 3, wherra:, the ef[('('t of Vo \\'as found for Yinen's system to be unim
pOl'tant in thc equa t ions, In FiO". In, Clll'VC d, obtained using Vinen's \'alues for 
:l er), III = 3 and Vo = 0, 8ho\\'s quantitat iYe agrerll1ent with the expcrimental 
data. Calculations u,.:il1g (26) a nd (27 ) \\'ith Vc rf 0 have been made according 
to a model in \\'hich Vo i::; determined at eneh position z a long the slit by n loc-a l 
,.:uperfiuid critical \"('locity Vs .c at the \mll. By virtue of the equality of v. - Vn 

and Ys - Yn (Eq, (19» we haxe (v •. c) ",:d l = Ys - Yn = q c/ PssT. Thus the 
"ame relation betwrpn qo and the critical velocity obtains for a critieal super
fluid wloeity at the \\"all as for a situation in which the eritieal velocity oc('ur::; 
ill Y. - Yn • We han performed caluiations for a ,-aria tion in superAuid " elor ity 
\\'ith slit width and t emperature suggested by Dash (16): Vo = 0.09 (Ps d ip) -12 

I'm I sec ,,,hen d is gi"en in em. CUITe e in Fig. 1a represents these calculations, 
which arc seen to lie significant ly higher than the experimental rcsults . 

Figures 1b and lc sho\\' tIl{' same comparisons as discussed abo\"e for To = 
1. , OK and 2.1 OK re~peet inly .. -\.t the former temperatme the graph "bo\\"::; again 
t hat cun'c d best repre::;ents the cxperiments, \\·here<1s at 2,l °K none of the theo
rirs appears adequatr. Po::'sible reasons for deviations at tempcra.ture~ near the 
X-point \\' ill be discu;;;:,ed later. 

.-\nother u:eful \\'a~' of testing the ntrious modcls used in the caleulations is 
to compare their abilitip::; to prediet the lin1it ing heat. flows at the X-point. Figure 
:? illustrates the ratio of calculated to observed asymptotic heat currents for the 
\'arious theories for the :3.:~G Il "Iit. Hrre again it is demonstrated that "inen ':::: 
. l (1') with no eritienl yf'loeity pro\"ide ' the best agreement, rxccpt. for To near 
7\ .. Since eaeh point on each ('lUTe i~ determined by an entire integration it i" 
lIot possible to sec from this graph alone how agrC'cmcni might be impron' c1 , 
HowC'n>r, it may be sho\\' n that no ~illgle nduc of A eun adC'quatcly dr:,:erihe the 
flo\\' for all nllue::; of Til near the A-poin t. Equivalently, this means that in thi" 
tempf' rature range .-l depends upon the heat current pre~ent, and that ..t l1lll:::t 
he ('onsidered to becoJ1w at hi~h tcmperaturcs a fUllction of vcloeity a:::: \\'ell as 
trmpemture, 

It would he ck,.:irablf' to be able to c1rterminr illdrpendcntly and dirf' l'Ily 
from the ('xprrim('ntal data the \·alue,.: ; \ ('1') whid1 he,,;t fit the mC:1SUfCml'l tts 
o\'('r the entire fange. l.-n forttlllatcly the re::;ults of I and II arc 1I0t wcll f'uitrd 
for thi,,; purpo!<c, primaril~' l)l'eau5(, at thc lowcr tc'mlwmt.ure::-; th(' effc(·t of the 
(;orter-:\lellink trrm i" not large, (i.e. , ad2q~ < 1, h(,llee q is 1I0t. \'ery,,:cJ1,,;i t i,'c 
to the prl'tise ntltll' of .-l ) ; and at trmp<'rat.ltl"c$ I\ear the A point \\'hrl'e it is lar)!;l' 
, I i" likC'ly to IlP \"l' IIJ('it~- lkpendent, as dis('usH'd aboyt'. !lowrver, it. i" po~"ihl(' 


