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When sound is  absorbed by a metal  in  a quant iz ing magnet ic  f ie ld,  g iant

osc i l - l a t i ons  o f  t he  sound -abso rp t i on  coe f f i c i en t  a re  p roduced  [1 ] .  As  shown
in  [ 1 ] ,  t hese  osc i l l - a t i ons  shou ld  depend  on  the  ang le  be tween  the  d l rec t i ons
o f  t he  f i e l d  and  o f  t he  sound  wave .  No  sueh  osc i l - l a t i ons  a re  p roduced  i f  t h i s

ang le  equa ]s  90o .

A l l owance  fo r  t he  i n f l uence  o f  t he  bounda r i es  on  the  sound  p ropaga t i on

may  change  the  s i t ua t l on ,  and  osc i l l a t i ons  can  a r i se  a l - so  1n  the  case  when  the
f i -e ld and sound-wave d i rect ions are mutual ly  perpendicular ,  owing to the non-

conse rva t i - on  (as  a  resu l t  o f  t he  unce r ta ln t y  p r i nc ip le )  o f  t he  z -p ro jec t i on

o f  t he  quas imomen tum 1n  the  sca t te r i ng  o f  a  sound  quan tum by  an  e l -ec t ron  [2 ]
( o  <  z .  <  T ,  ) -

I n  t h i s  pape r  we  cons ide r  t he  abso rp t i on  o f  sound  by  a  f r ee  f i l -m  i n  t he

case  when  the  magne t i c  f i e l d  and  the  sound -p ropaga t i on  ve loc i t y  l i e  i n  t he
p lane  o f  t he  f i lm  and  the i r  d l r ec t l ons  a re  mu tua l l y  pe rpend i cu l -a r .  I t  i s

Lhown  tha t ,  ow ing  to  t he  change  o f  t he  ene rgy  spec t rum o f  t he  e lec t ron  gas
( l i f t i ng  o f  t f r "  d "g .n " "acy  w f i n  t ' espec t  t o  one  quan tum number  because  o f  t he

in f l - uence  o f  t he  bounda r i bs ) ,  t he  abso rp t l on  coe f f i c i en t  expe r i ences  the

osc i l - l a t i ons  o f  Gu rev i ch ,  Skobov ,  and  F i - r sov ,  i n  sp i t e  o f  t he  f ac t  t ha t ,  uh -

f i i r e  i n  [ 2 ] ,  t he  quas imomen tum i i  conse rved  i n  t he  d i rec t i on  whe re  the  osc i l l - a -

t i o n s  o c c u r .

The wave funct ions and the energy spectrum of  the e leetron gas for  our

c a s e  w e r e  f o u n d : - n  [ 3 ]  i n  t h e  c a s e  o f  a  p a r a b o l i c  w e l 1 .  F o r  t h e  c a s e  w h e n  t h e

magne t i c  f i e l - d  1s  d i - rec ted  a long  the  x  ax i s ,  we  can  wr l t e
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u"  =  eH/mxc the  magnet ic - f i lm f requency  is
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where M is the magnetic-f i lm number
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magnetlc-f i l -m Length is ! ,  = (h/nxu)
m =  m* .  In  o rder  fo r  the  mode l  to



necessary  to  use  fo r  the  es t lmates  uo  u  ( 'h /mx) (n /L - )2 ,  and fo r  the  upper  ones

oro  tu  (zE/nxL | ) ' / ' ,  where  6  i s  the  Ferml  energy .  r ' J r  the  case o f  in te res t  to
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We sha1 l  assume tha t  t he  wave  i s  d i rec ted  a long  the  y  ax l s ,  and  then  the
laws for  the eonservat ion of  the energy and the longi tudlnal  quasimomentum
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we f lnd  tha t  i f  the  magnet ic  f ie l -d  l s  so  s t rong tha t

where t l l  =  w^K is  the sound f requency
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Let  us wr i te  down the expressi -ons for  the sound ab-
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where  V  i s  t he  vo fume ,  uo  the  amp l i t ude  o f  t he  osc l l - l - a -
t i ons  i n  t he  sound  wave ,  w  the  g roup  ve loc i t y  o f  t he  sound ,  F  t he "  Fe rm i  f unc -
t i  n n  : n d  n  t l r e  d c n s i  t r r  n f  f . h c  m e d i  r r m  -  r f h c  s o t t . a , 1 ' e  O f  t h e  m a t f  i x  e l e m e n t  O fv f  v 1 f  t  @ r r u  v  u r r u  u v r r D !  u J

s c a t i e r . i n c "  i n  i l l ' l  c n n  h e  e a s i l v  f o u n d  i n  s i m i l a r  f a s h i o n  [ 1 ] .+ r r b  4 r r  L  ' l  v  v e v + + d

I f  we  take  a  Fe rm i  f unc t i on  i n  t he  f o rm  o f  a  s tep ,  t hen  we  can  ge t  f r om
( 4 )
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where  f6  i s  the  absorp t i -on  coef f i c ien t  in  the  unquant ized .  spec t rum [4 ] .  r f  weneg lec t  in  (5 )  t t re  las t  te rm o f  . t l " ^ -o  r " " " i i "n l  wn ich  is  smi t t  compared w i - thE  ( t r r i s  c o r r e s p o n d s  t o  u  " * . r r - s h i f t  o f  t h e  o " " i r r . t i o n  p j - c t u r e ) ,  a n d  a l s orecogn ize  tha t  t r l .  2 ;  o0 ,  then we ob ta in

r - r o (  ' ) ,  
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I t  i s  s e e n  f r o m  ( 6 )  t h a t  o s c i ] l a t i o n s  o f  f
=  eh /mxeE.  To  es t imate  fmax i - t  i s  necessary  tothermal  deve lopment  o f  the  d is t r ibu t ion  func t i -on
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where we have neglected.  in  the argument  of  thequan t i t y
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wh ich  causes  a  sma l l  sh i f t  o f  t he
quan t i t y  i n to  accoun t ,  t hen  as  L ,
spond i -ng  to  t he  t r ans i t i on  t o  t he

fn  add i t i on ,  t o  ob ta in  fm in
the  co r rec t i ons  connec ted  w i th  t l i e
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I f ,  however ,  we take  th is
s e e  t h a t  I  +  0 ,  c o r r e _

t a k e  i n t o  a c c o u n t  f n  ( 5 )
rep lace  the  6  func t ion  by
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Us ing  even  a  scheme ana logous  to  ( l ) ,  we  f i nd  t ha t  ImaxT fm in ,>  1
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