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F/'Om (12) and (1:3) \Ye obtain the other reC]uired coefficient: 

d2q 12q 
dx2 = - (j2' (33) 

Th(' \\'ork of Ehalatniko\' (8) has indicated that. the hulk \'iscosity may be of 
the order of ten t·imp' the ordinary viscosity, so ill estimating an upper limit on 
HI \\'e consider the "iscosity term to be 712. Also, the maximum \'a lue of q is 
3:A Substituting (:30) and (3:1) into (28) we obtain an expression for RI in 
terms of knO\\,11 or calculable quantities. For d = 2J..L and the maximum q's 
f'ncountered in these experiments, Table I presents the maximum \'alue at­
tained by RI at se\'eral temperatures, from \\'hich it is seen that in the"e experi­
ments RI « 1. 

The ratio of the pressllre gradients R" across the slit to those a long it may be 
fonnd from (9) and (10), neglecting the small se('ollcl term in (9). 

R = aPl a.t = (7] /1 + 7]1) (dq/ d.r)(d[3 dz) (3-1) 
P at> / az 7] " [3(cPq/ d.r2

) 

Estimates of the maximum "alues of R I) are also gin'n in Table I and indica te 
that except for the largest heat flows in the yicinity of the A-point the pressure 
gradient acro~s the ~lit i~ negligible compared to that a long the slit . By \'irtue 
of the relation (16) heh\'een '\P and "T the same statement may be made for 
the temperature gradient, indicating the extent of yalidity for the assumption 
made in (8) that T is a function of z alone. 

The second order terms in (1) and (2) may be sho\Yn to be small in t he ~ame 
\Yay. We arc ('oncerned with gradients of the energ~' in the z direction. In (2) 
we compare the z component of the left hand side \\'ith the z component of '\P : 

RE = p"la(Yn
2
/ 2) l az] p(dl dz)( li r/ ) (35) 

(Pn / p)ap I az (2-17]n q)/ (psTd2) • 

, 'inee 

{32 = {3J..2t-2(n +ll, 

RE '" (n + 1) p{33q~ (1 + a d~{() . 
(:36) 

TAT3LI£ I 

~r.o\.XI~ILY YALl'E>' OF TilE HATIO!' H, . R,• , ANI) H E C'OHHt>I'O:-';OI:-';G TO TilE ~[AXD!\ ' ~I 

H EAT Cl'ltRl>XT lh; :-';"ITY q", .. AT ~E '·EIUI. TE~II'EI{AT( ' HE~ FOH ~I.IT J (d = :2 ,, ), 
'1'0 = 1.I °K 

.\ (wattl a q (wattl 
T(°K) em3 - deg) (cm'/ watt2) em') R, R

" 
RE 

1.2 3 X 10" 1l.9 X 10' 10- 1 <10- ' -l X 10- ' lO- s 

1.8 7.3 X 10' 5.2 X 10' 10 < 10-' -l X 10- 3 !l X 10- 3 

2.15 3.5 X \0' a.3 X 107 15 <10- ' <10- ' a X 10- ' 


