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We present  here  the  resu l ts  ob ta ined by  i "nves t iga t ing  two Sb s ing le  c rys-
taLs  in  the  tempera ture  ln te rva l  1 .6  -  20oK,  in  s ta t ionary  f ie lds  up  to  20  kOe.
The samples ,  measur ing  4  x  4  x  25  nm (Sb V)  and
1 . 3  x  1 . 3  x  2 2  m m  ( s u  v r )  w e r e  c u t  b y  t h e  e l e c -
tr lc-spark method from one ingoi of .  brand rrSu-
e x t r a . r f  T h e  r e s i s t i v i t y  r a t i q ,  R ( ' 3 O Q " K )  / R ( 4 . 2 o K )
fo r  Sb V and Sb VI  was 1650 and 1070,  respec t lve ly ,
and the  po ten t ia l  con tac ts  were  p laced 15  mm apar t .
The d iagrams obta ined by  ro ta t ing  the  c rys ta ls  1n
the  b isec tor  p1ane,  perpend icu l -a r  to  the i r  long i -
tud ina l  axes ,  a re  shown in  F ig .  1 .  I t  i s  seen
( s e e  a l s o  F i g .  2 )  t h a t  r a i s i n g  t h e  s a m p l e  t e m -
pera ture  and increas ing  i t s  t ransverse  d lmens ions
leads  to  qua l i ta t i ve ly  the  same e f fec t ,  namely
an increase o f  the  an iso t rqpy  o f  the  magnetore-
s i s t a n c e  c r  =  A R ( f i l l C r ) / A R ( f , f l  c a ) .  ( A s  u s u a 1 ,
A R , ,  =  R , ,  -  R o .  F  i s  t h e  e ' l e n t r . i c  r e S i s t a n C e- " H  - ' H  - ' v  ' �  - ! H  + v

1 n . a  f i e l d  H ,  R s  i s  t h e  s a m e  f o r  H  =  0 ,  a n d  C z
and  C  3  a re  t he  b ina ry  and  t r i gona l  c r ys ta l l o -
g r a p h i c  a x e s ) .  T h u s ,  b e l o w  2 0 o K ' t h e  i n f l u e n c e
o f  t he  bounda r i es  on  the  an i so t ropy  o f  t he  mag-
ne to res i s tance  o f  t he  cus tomar l l y  i nves t l ga ted
Sb  samp les  i s  dec i s i ve .  When  the  tempera tu re  j - s
va r i ed ,  t he  g rea tes t  cha lgp ,  o f  t he  magne to res i s -
t i v e  e f f e c t  o c c u r s  w h e n  I I  l l  C s .  T h e  s l i g h t  c h a n g e
o f  t he  an i so t ropy  c r  as  a  f unc t i on  o f  t he  magne t l c
f i e l d  (F ig .  2 )  i s  due  to  t he  dependence  o f  t he
exponen t  o f  t he  maqne to res i s tance  on  the  o r i en ta -
t i bn  o f  f i  r e l a t i ve  t o  t he  e rys ta l  axes .  Up  to
10oK  (a  t empera tu re  c l ose  to  t he  e f f ec t lVe  Debye
temperature 0 l t  for  the e lect ron-phonon
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F i g .  1 .  C r y s t a l  r o t a -
t ion diagrams in a mag-
n e t i c  f i ; ] d  H  = - 1 5  k o e .
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F ig .  2 .  Tempera tu re  dependence  o f  t he  magne to res i s tance :  1  -  Sb  V ,

H  J  Z O  k O e ,  2  -  S b  V I , - H  =  1 0  k O e ,  3  -  S b  V I ,  H  =  2 0  k O e '

F i g . 3 . V o l t a g e d r o p o n t h e s a m p l e s S b V ( l o w e r c u r v e ) a n a S b V I
l r rnncn  . ' r r y2 \ re ) "as .a  f unC t ion  o f  t f r e  cu r ren t  t h roUgh  the  e lec t rO-
\  q v v v r

m a e n e t  w i n d i n g ,  H  l l  c z .

( i n t e r v a l l e y )  i n t e r a c t i o n  i n  S b  ( f ,  f l ) ,  t r i e  r e s i s t a n c e  i n  t h e  m a g n e t i c  f i e l d

increases  in  u  r1or r -quadra t ic . " " " " i  ( ie ' r rope to  pub l i sh  more  de ta l led  mater la f

on  th is  ques t ion  in  the  neares t  fu tu re)  '

A s s e e n f r o m F i g . J , t h e c h a n g e o f t h e t r a n s v e r s e d l m e n s l o n s o f t h e s a m p l e
exer ts  a  no t iceab l -e  in f lue t " "  o t1 - f te  quantum e f fec ts ,  v iz ' ,  the  ampl l tudes  o f

the  Shubn lkov-d ,eHaas osc i l la t lons  tn  Su V and Sb v I  d l f fe r  by  a  fac to r  2 '5 '

A simi]ar phenomenon was onservea in Bl by Tanuma and Ichizawa [3] '

Bes ldes  the  samples  Sb V and sb  v I ,  we inves t iga ted  sb .sarnp les  w1th .

t ransverse  o imens i ; ; - " - t :3  x  2 ' ' " ' J  ind  0 '5 -x  0 :5 -m4 '  cu t - f rom the  same ingot  as

Sb V and Sb VI .  fn  the  tempe"a t i r i  ln ie rva l  1 .6  -  20oK,  the  en t l re  se t  o f

o f  inves t iga ted  " "Vr iu i "  " * i i f f i i "  f smooth .  th ickness  depend 'ence o f  the  res ls -

t l v i t y  and o f  t r re - i iagnetores is tance an lso t ropy .  consequent ly ,  the  observed

effects are connected with t f re aimensions of-  t f re samples, and-not wlth dl f-

fe rences  o f  the  de fec t  and lnpur i i y  "o t " "n t ra t lons  in  them'  Th ls  d l f fe rence '

i n n n i n n l n ] c - a a n b e t h e r e s u l t s _ o r u n c o n t r o l l a b f e f a c t o r s c o n n e c t e d w i t h t h el l l  I / r  f r r v r y + v ,  v \

pr io r  h is to rY o f  the  samPles  '  l

A rather unexpected result  ls obtalned when the mean free path 1n Sb is

es t lmated.  on  the  one hand,  the  th lckness  dependence o f  the  res is t i v l t y  o f

Sb,  no ted  a l ready  a t  14oK (R(306 'K tTn i i l+6x l  equats  314 and 250 fo r  Sb V and

S b V l , r e s p e c t i v e l y ) s u g g e s t s . t h a t . a t . t h i s t e m p e r a t u r e t h e c a r r i e r m e a n f r e e
path  l ,  i s  o f  t f re  o rAer  o i  f  * i f i imeter .  On the  o ther  hand,  as  fo l lows f rom [4 ] '

the relaxat ion t ime t  of  the "u"" iu"q^in Sb at room temperature has weak aniso-

t r o p y  a n d  a m o u n ; ; " ^ ; .  ( i - _ - i . 4 j - - " - 1 9 - t :  s e c .  T h e n ,  i t  i s  a s s u m e d  t h a t  t h e

tempera ture  Oepenaences  o f  the  re iaxa t ion- t i rne- lensor  compolen ts  a re  o f  the

same order  o f  magn i tude,  we ob ta i " - i  =  4  *  10- r r  sec  fo r  14ot< '  S ince  the  Fermi

ve loc i ty  o r  t i re  J t -ec t rons  anA no ies  in  Sb is  v ,  =  2  x  107 cmlsec  [5 '  6 ] '  i t

fo l lows thatr  9 '  = tF, a f0-3 cm' The dlspari ty between the mean free paths is

s o l a r g e , t h a t t h e p o s s l b l e c o r r e c t i o n s c o n n e c t e d w i t h t h e i - n a c c u r a c y o f v u

and afso with the temperature dependences of the effect ive masses and earr ier

dens i t ies  can hard ly  a l te r  the  s i tua t ion  apprec iab ly .  r t  i s  there fore  1 i t t le

1 ike1y  tha t  the  on"L"veO s ingu la r i - t iqs  o f  t le  e lec t r i c  res is tance and the  mag-

n e t o r e s i s t a n c e  a r e  c o n n e c t e a  w i i f ,  t h e  c l a s s i c a l  s i z e  e f f e c t  t 7 l '  
e
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We are unable as yet to present a complete explanat ion of the results.
However,  i f  we character l-ze the carr ier scatter ing processes 1n Sb by means of
the interval ley ( t i r r t )  ana intraval ley (r)  relaxat lon t imes, assumlng, natural-
1y  tha t  t .  t l r r t  when T  <  0* ,  then we shou ld  ob ta ln  two f ree  pa ths ,  the  usua l
one (1 ,  =  vu t )  ana the  d i f fus lon  one (L  =  v r lQ)  t8 l ,  wh i -ch  is  qu i te  s imi la r
to  the  s i tua t lon  observed here  and y le lds  .1 r r t  =  4  x  10-7  sec  a t  14oK.  The
inf l -uence of phonon dragging on the size effects can l ikelqise not be excluded
- ^  a
L Y  . J .
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