
9-1 CH.\TG, KI!:LLEH, .\:\1> lI:\~nIEL 

increases A (7') determined from bulk liquid mrasurrments may not he appl"O
priate t,o thc small slits for any To at 10"- p()\\"(:'r inputs. For To less than about 
1.8°K thio.; is of lit.tle consellllcnce since in that rrgioll the experimental data indi
cate that the ('ontrihlltion of the Gorter-:\]rllink term is negligibly small whl'll I 
is large, and brcomes apprrc'iable only ,,-hcn 1 < d; hO\\"cnr, for To ncar the' A 
point this term is important even for low power inputs. Hel1ce, a('cording til 
Vinen's theory, for thc simultaneous eonditions of To near Tx and low q we should 
expect to find poor agreement between theory and experin1ent, which is indc'cd 
the case_ Figure -1 also indicates the region in whic'h the Gorter-:\IeIlink trrl11 
become comparable to t·he linear term. Hence for the lnrger heat flows the for
mer term dominates and the selection of the proper vnlues of A (T) beeome,.; 
more important in order to achieve a good fit in this region_ 

It should be pointed out that near the A point the vortex-line model as pl'rs
ently den~loped certainly provides an inadequate description for the very com
plicated situation of flo,\"ing liquid He II ; hence the abo\-e cOllsiderations, al
though consi ·trnt "'ith the theory, probably do not describe thE' sole me('hani. m 
for deviatioll . near the A point. In sertion 1\' we have already mentioned another 
possible source of deviations, namely, t.he wlocity deprndence of the mutual 
friction foree, There are undoubtedly other:5. Furthermore, the above argumE'nt 
rests upon Yinen's assumption that the degrrc of turbulence in the fluid i" 
measured by the , 'elority at a vortex line due to the \'elocity field of a neighboring 
line which in tum is assumed to be proportional to the average relative yelorit~, 
of the two fluids. The validity of this treatment is open to question. 

Whereas it is rather reassuring that the results presented here are described 
so well by the vortex-line theory, it is to be noted that applieation of this model 
to the smaller slits (d < 10- 3 em) invoh'es c('l'tain additional difficulties, some 
aspects of which arc dis('ussed in the following: 

The values of thr pbenomenologieal parameter A (7') as given by Vinen are 
by no means generally' found by other worker:;, e\"("n for channE'l" with d > 10- 3 

cm. This situation is well summarized b~' Kramer:5 (22), to which may be added 
data given rpcrntly by Bre\\·er and Edward" (17). For d > 10- 3 em ,'alues of A ('1') 
from these other sourc·cs show the same trmpcrature dependE'llc-c as those of 
Vinen, but differ in magnitude by as mueh as a factor of ±2 01':3 (sec Table II ) ; 
for d < 10- 3 em some results sho\\' the Tel'el'Se telllperatlll'r depelldf'lLce. As al
ready illdieated .-t (7') is considered to be descriptive for isotropic turbu\cl1(,p 
and independent. of ehannrl size, exc-ept prrhaps for "small" ehunl1r\s. Ru('h I'r
strietions bcing rat-hl'r nlglle "'hen applird in praetiep to a gi,·en rxperimental 
arnll1gement , it, i:; flot nlways clear that thr rxp('riments are compatible with 
the 3~umpt.ions of the theory. With rpg:lrd to the rr>:ult" of I and II and thl' 
prrsent work ('on>:idcmble dIort has hren madr to aseertaill whether the theo 
ret.ic'al a&:lImptions arr satisfird. From the disew;sion in RrC'tion II of this paper 
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