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The susceptibilities of three Sn-cylinders have been measured at a temperature slightly below T c and in an external 
magnetic field just below Hc(T ). The results are compared with calculations for a flat plate. From this the d.c. conduc- 
tivity, the mean free path and the reflectivity-factor, have been determined. 

Measurements are performed on three Sn-cylinders: 
a polycrystall ine one (I) and two single crystals with 
the c-axis parallel (II) and perpendicular (III)  to the 
cylinder-axis respectively. The equipment used in 
these experiments is the same as already described 
[1, 2]. The complex susceptibility was measured in 
the frequency range 4-4200 Hz, at a temperature just 
below T c and an external magnetic field just  above 

Hc(T). 
The behaviour can be described in terms of  the 

extended law of  Ohm 

a 

J(r) =foof(Oo, a, L p, r, r'). E(r')dr' ; (1) 

o 0 is the d.c. conductivity,  a the radius of  the cylinder, 
X the mean free path and p the reflectivity-factor. 
With f =  OO~(r-r' ) (1) becomes the well-known form 
of  Ohm's law. Calculations with respect to (1) for a 
flat plate have been performed by Dingle [3]. 

The values of  X' and X" can be transformed to val- 
ues of p and ¢ according to [ 1 ] 
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Fig. 1. The dimensionless quantity P(u~)/P(O) as a function of 
¢(u~) for a fiat surface according to Dingle [3] for p = 0 and 

p = I; ¢,is indicated in radians as well as in degrees. 
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Fig. 2. The dimensionless quantity Q(~o)/Q(oo) as a function 
of ¢(~o) for a flat surface according to Dingle [3] for p = 0 

andp = 1. 
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Table 1 

sample Sn I Sn lI Sn Il l  

radius (mm) 2.50 2.90 2.75 
length (mm) 20.0 20.1 24.3 
purity 5N 6N 6N 
p-value 0 1 1 
o o (101°~-]m -1) 5.8 54 27 
oo/h(1014~2 -1 m -2) 5.7 8. I 8.1 
M10-3m) 0.1 0.6 0.3 
vo(from graph)(Hz) 260 0.16 1.34 
v0(from table)(Hz) 278 0.72 5.81 
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X = X' + jX" = J2(ak)/Jo(ak) (2) 

with ak = p exp(j~); k is related to the complex skin 
depth 5 by k = j/5.  Our experimental  values o f p  and 
q~ are compared with those calculated from Dingle's 
table II [3]. Dingle considered only two values of  p: 
p = 0 diffuse reflection, p = 1 specular reflection. In- 
dependently o f p  the d.c. conductivity o 0 is given by 

o 0 *-P(O)/u 0 with P(O) = lim p2(w) /a2w.  (3) CO---~U 

o0/X can be calculated according to the formulae of  
Reuter and Sondheimer [4] which depend on p: 

p = O: Oo/X = x/~O(o°)/2zrp 0 , (4) 

p = 1: o0/X = 729x/~Q(°°)/lO247rlao , (5) 

with Q(oo) =lim~o~ = p3(co)/a3~.  Dingle's results have 
been plot ted in three different ways in the figs. 1, 2 
and 3 together with our experimental  data. The value 
o f p  was chosen on account of these figures. For sam- 
ple I, p = 0 appeared to be a good approximation as 
expected;  for the samples II and lI l ,  however, p = 1 
seems to be a better value. In the figs. 1 and 2, 
P(w)/P(O) and Q(eo)/Q(,,o) have been plot ted as a 
function of  ~ respectively. The values of  P(O) and 
Q(oo) can be obtained from these figures, so the values 

of o 0, o0/X and ~, can be calculated. The results are 
given in table 1. The obtained values of o0/X agree 
quite well with the results of  Lyall and Cochran [5]. 
The low value of  o0/~, for sample I can be explained 
by surface-effects [6] due to the preparation. To 
check the validity of  the values of  o 0 and X so far ob- 

Fig. 3.4Kv) as a function of log (v/vo) according to Dingle [3] 
for a flat surface. 

tained ~b has been plot ted as a function of  log v (see 
fig. 3). 

According to Dingle a scaling factor v 0 

__3 2 
v61 - 2 ~UoOo x (6) 

has to be introduced. By putt ing our results as good 
as possible on Dingle's figure also a graphical value of  
this scaling factor can be determined. In the case of 
sample I the values of  v 0 agree quite well. For the 
samples II and III, however, there is a rather large dif- 
ference. The values are compiled in table 1. Possibly 
this discrepancy is also due to the fact that the ex- 
perimental data, obtained on cylinders, are compared 
with Dingle's results for a flat plate. To show the in- 
fluence of  the geometry of  the sample calculations 
using the exact shape of the function f in (1) are in 
progress and will be published. 
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