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From the analys is  of  the magnet ic  f ie ld
dependence of  the Hal l  coef f ic ient  and.  the
transverse magnetoresis tance of  th in graph-
i t e  c r ys ta l s  us ing  McC lu re ' s  me thod (1 ) ,  i t
was found that  th in crysta ls  of  graphi te
have larger number densities of holes and
electrons as wel l  as smal ler  rnobi l i t ies than
bu l k  c r ys ta l s (2 ) .  Th i s  s i ze  e f f ec t  o f  g raph -
i te  crysta ls  seems to ar ise f rom the sur face
1aye r .

In th is  s tudy,  the e lect r ic  res is t iv i ty
of  th in graphi te crysta ls  r ¡ ras measured wi th
appl icat ion of  e lect r ic  f ie ld perpendicular
to the basal_planes of  the crysta l  sur face
up to 7.OxlO"V/cm at  l iqu id hel ium tempera-
tu re .

The method to prepare specimens was the
same as that described in the previous
pape r (3 ) .  Cu r ren t  f l ow  th rough  the  spec imen
r^ras kept at around Ll"A/cm'.

The res is t iv i ty  of  graphi te crysta ls  of
various thickness less than l¡.rm was found to
change wi th the e lect r ic  f j -e ld E appl ied
perpendicular ly  to  the sur face,  examples of
wh i ch  a re  i l l us t ra ted  i n  F i -g .1 .  He re ,  E>0
means that  the sample is  charged negat ive.

The res is t iv i ty  of  crysta ls  of  any th ick-
ness monotonical lv  decreases wi th increasinq
eY lec t r i c  f i e l d  (E ;O) ,  wh i l e  f o r  E<0  i t
increases wi th increasing f ie1d,  except  for
the specimen of  460A th ickness.  The magni-
tude of  th is  ef fect  is  of  the order  of
several  per  cent  at  the h ighest  f ie ld in
th is  s tudy.  This tendency becomes conspicu-
ous for  th inner  crysta ls ,  and for  the th in-
nes t  c r ysLaL  Lp /p  a t  f i r s t  i nc reases ,
reaches a maximum, and then monotonically
decreases.  The osci l la t ions in  the curves
of  Lp/p vs.  E d id not  appear unl ike in  the
case of  b ismuth f i lms studied by Yu.F.Ogr in
e t  a l .  ( 4 ) ,  wh i ch  was  exp la ined  by  t he  quan -
t u m  s i z e  e f f e c t ( 5 ) .
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F i^  r  Resist iv i ty  as a funct ion- - r - - -  o f  e l ec t r i c  f i e l d  app l i ed
perpendicularly to the surface
for  var ious crysta l  th ickness at
4 . 2 K .

I
q

q

8
q.

q

V/cm)

E lt osv/cml

228


