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The po ten t i a l  and current distributions in  an isothermal  isotropi-  
ca l l y  conducting c i rcular  semiconductor  wafer were found from the 
solution of a Riemann-Hi lber t  boundary-va lue  problem for the speci -  

f ic case of extr insic  conduct ion [1].  It was shown that  the genera l  
expression for the impedance  f~(H) of the two- t e rmina l  network under 
study, loca ted  in a strong magne t i c  f ield ( # H / c  >> 1), can be g rea t ly  
s impl i f ied  when the aperture of the s y m m e t r i c a l l y  p laced  electrodes 

forms a r ight  angle .  With this a r rangement  of the current electrodes 

(Fig. 1 ,a)  the genera l  expression for f~(H) (which is independent  of 
the disk radius) can  be represented as 

f~(n, e, h, H)=f~o~AQ,~, enc/~H =H~ ' (Rcc=e@c)' (1) 

where h is the disk thickness, f~0 is the impedance  of the semicon-  
ductor disk in the absence of H, and R=o is the Hal l  coeff ic ient  as 
bI ---~ oo. 

If we measure a = f(H) for circular  specimens in strong m a g n e t i c  
fields (gH/c >> 1) we can  di rect ly  de te rmine  (as we see from expres- 
sion (1)), from the slope of the exper imenta l  l ines  d a / d H  = Roo/h, 
values of R~o which are free of the inde te rminac ies  re la ted  to the  Halt 
factor.  The values of R~ so de te rmined  pe rmi t  precise  de te rmina t ion  

of the current -car r ier  concentrat ion in the semiconductor .  As was 

shown in [2],  the exac t  values of the Hal l  coef f ic ien t  which corre- 
spond to P~ cannot  be obtained d i rec t ly  from R x = f(H) for strong m a g -  
ne t ic  fields g H / c  >> 1, because  rigorous saturat ion of R x = f(H) is not 

ach ieved  in fields tha t  do not also g ive  r ise to quant iza t ion,  and in 
stronger fields H (when hw >> kT), the classic theory of the Hall  effect  
is not app l icab le .  
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The theory developed in [1] was checked by i ts  authors in the ab-  
sence and in the region of weak magne t i c  fields. The a im of this re-  

port was to describe an exper imen ta l  test  of expression (t)  (and, there-  
fore, of the app l i cab i l i t y  of the theory [1] for high H), as wel l  as to 

de te rmine  some possibi l i t ies  for p rac t i ca l  app l i ca t ion  of this expression. 
We measured f~ = ~(H) (at  J = eonst and T = 300 ~ K) in strong pulsed 

magne t i c  fields (at ~J and • with the use of osci l tograms.  Typica l  

results of the la t ter  are shown by curves 1, 2, and 8 in Fig. 1, b. To 
increase measurement  accuracy,  the  s ignal  under study &V a and the 
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field s ignal  AV were interpreted (with the aid of s ine -wave  vol tage,  
curve 3) according to the extremes of curves 1 and 2, respect ively .  In 

addit ion,  to e l i m i n a t e  induc t ive  noise and phenomena that  develop 

on the contacts,  the measurements  were m a d e  for both signs of H and J, 
and then the results were averaged in the usual way. A typ ica l  example  
of &V a = JA~ obtained at  T ~ 300 ~ K for a spec imen with p w~ 11.6 

ohm/e ra  is shown in Fig. 1, c, where the exes and t ra ingles  show the 

results for + H and �9 J and the whi te  and b lack  c i rc les  show' the results 

for --H and • Similar  l ines were obtained for other specimens,  with 
p = 0.6, 1.3, IG2, and 21.9 ohm/cm, in fields up to 450 kOe. 

The measurements  at  T = 77 ~ K were m a d e  in s tat ic  magne t i c  
fields, s ince the cr i ter ion g H / c  >> 1 in this case is satisfied with H as 

low as about 3 - 1 0  kOe, depending on the impur i ty  concentrat ion in 
the specimen.  As is apparent  from Fig. 1, d, these results also agree  
wi th  expression (1). 

From the  slope of the rec t i l inear  segments of AV a = l a e  we found 

Roo, by means of which we de termined  the current-carr ier  concentra-  
tions at  300 and 77 ~ K. For the same specimens,  we found n e from m e a -  
surements of the Hall  coeff ic ient  R 0 in weak m a g n e t i c  fields with strict  
a l lowance  for the concentra t ion dependence of the Hal l  factor in ac -  

cordance with [2] .  The n e values (for the deplet ion region) obtained 

by measurement  of the impedance  of a semiconductor  di~k in strong 
magne t i c  fieIds and by measurement  of the Wall coeff ic ient  R 0 in weak 
magne t i c  fields (Table)  are in good agreement  with one another. This 
allows the proposed method to be used for exac t  de terminat ion  of the 
current-carr ier  concentrat ion of n- type  ge rman ium.  

As can be seen from expression (1), the impedance  of a c i rcular  
spec imen increases l inear ly  with the m a g n e t i c  field.  Therefore,  this 
dependence  of a on H can also be used in the ca l ibra t ion  of e lec t ro -  
magnets  over a wide range of magne t i c  fields which satisfy the con- 
di t ion g H / c  >> 1 but do not resul t  in quant iza t ion .  
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