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And reev  has  shown  [1 ]  t ha t  when  the  cond i t i ons  f o r  t he  ex i s tence  o f  geo -
me t r i c - resonance  osc l ] l a t i ons  i n  t he  no rma l  s ta te  a re  obse rved  [2 ] ,  a  non -
mono ton i c  dependence  o f  u l t r asound  abso rp t i - on  on  the  magne t i c  f i eLd  shou ld
l i kew ise  be  obse rved  i n  t he  l n te rmed ia te  s ta te .  The  occu r rence  o f  t hese  s ingu -
l a r i t l es  1s  due  to  resonan t  abso rp t i on  o f  sound ,  wh l ch  takes  p lace  when  the
d imens ions  o f  t he  e lec t ron  o rb i t s  co inc ide  w i th  t he  t h i ckness  o f  t he  no rma l
' l  q r r o r

T h e  g e n e r a l  e x p r e s s i o n  f o r  t h e  o s c i l l a t i n g  p a r t  o f  t h e  a b s o r p t i o r : i s  ( t h e
s y m b o l s  a r e  d e f i n e d  i n  [ 1 ] ) :
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T h a  n h r r c  i  a cr r re  r , r rJurudL na ture  o f  osc i l la t ions  o f  th is  k ind .  cons is ts  ln  the  fac t
that an el-ectron moving 1n a normal layer and ref lected from the lnterphase
boundary remalns in the perturbing r leid for only part  of  the sound wavelength.
The per iod  o f  the  per tu rb ing  f ie ld  i s  equa l  to  doub le  the  th ickness  o f  the
normal layer and the expression given above for Af is none other than the usual-geometr lc resonance at the harmoni-cs obtalned when this f ie ld is expanded. in a
Four le r  ser ies .

In  [1 ]  there  is  p red ic ted  an  osc i l la t lon  o f  the  uL t rasound absorp t ion  w i th
a s1ow1y varylng period.
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For  t in  w l th  i t s  charac ter is t l c  va lues  o f  R"* t  [ ]1 ,  the  per iod  o f  the
osc i l la t ions  is  6H ' \ ,  Hc  so  tha t  i t  1s  i -mposs lb l -e  to  observe  these osc l l la t ions
under  the  usua l  exper imenta l  cond. i t ions  t4 l .

There  is ,  however ,  another  poss ib i l i t y  o f  observ ing  the .  osc i l la t ions ,  fo r
we vary H" and at the same t ime malntain n constant,  we should observe for
a curve quite simi- lar to the plot of  the ordinary geometr ic resonance, with
osc i l la t ion  per iod  tha t  i s  the  inverse  o f  the  c r i t i ca l  f ie ld  H

c
The f igure shows the p lot  of  the u l - t rasound absorpt ion coef f ic ient  of  t in

i n  t he  i n te rmed ia te  s ta te  as  a  f unc t i on  o f  t he  c r i t i ca l  f i e l d .  The  samp le  and
the  geomet ry  o f  t he  expe r imen t  we re  the  same as  i n  [ 4 ] ,  and  the  t i n  was  99 ,g9g%
pure .  The  exac t  p lo t  o f  t he  c r i t i ca l  f i e l d  aga lns t  t he  t empera tu re  was  taken
f r o n  [ 5 ] .

f t  i s  seen  tha t  t he  sound  abso rp t i on  has  a  nonmono ton l c  cha rac te r ,  o f -
t hough  the  obse rved  s lngu la r i t i es  a re  no t  s t rong l y  p ronounced .  The  l a t t e r ,  o f
cou rse ,  cou ld  ha rd l y  be  expec ted ,  f o r  t he re  i s  l - i t t l e  l i ke f i hood  tha t  a l l  t he
normal  layers in  the sample have the same th ickness.
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I t  f o l l ows  f rom (1 )  t ha t  t he  ma ln  con t r l bu t i on  t o  t he  abso rp t i on  w i l l  be
made by the harmonic wi th n q '  ka/r ,  and when ka, /n << 1 by the harmonic wi th
n  =  l - .  I n  t h i s  case  we  can  ob ta in  f r om the  pe r i od i c i t y  cond i t i ons  t he  fo1 low-
ing  exp ress ion  fo r  t he  quan t i t y  ao /n ,  whe re  ao  l s  t he  t h i ckness  o f  t he  no rma l
t a \ r a F  e t  t t - K .
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where  account  i s  taken a fso  on  the  bas is  o f  [6 ] ,  o f  the  tempera ture  dependence
of the thj-ckness of the normal layers. We see from thls formula , lhal .  for the
o b s e r v e d  o s c i f l a t i o n  i n c r e m e n t  A  t h e  f u n c t i o n s  0 ( T )  =  ( 1  -  T / T J / h H ^ - r ( t )

shou ld  be  cons tan t .  Th is  i s  in  fa i r  agreement  w i th  exper iment " ( " . " " th "  tab le ) ,
a l though osc i l la t ion  No.  4  was no t  observed.

Va lues  o f  T ,  H " ,  and  0 (T )  Co r respond lng  to  t he  M ln ima

o f  t he  Abso rp t i on  Coe f f i c i en t  i n  t he  F igu re

0sci L la t ion  No. I t n {i I

f  roK : . 1 0 2. r0 2.85 3 . 1 2 4  . ' R 3,33 :t. l?

H . ,  o e ?04 t 5 2 n 7 8 ? 5 6 ? 5? s0.5

d (T r . l 03 l r ,97 4.flc, 5.C {i 7.72 8.9? 10.00 I  l $0

Fo r  t he  i nves t i ga ted  o r l en ta t i on ,  t he  va fue  o f  P " * t  ob ta ined  f rom the

p e r i o d  o f  t h e  m a g l l e t o a c o u s t i c  o s e i l l a t i o n s  [ 3 ]  i s  e q u a l  t o  0 . 5 2 5  x  1 0 - l e
g -cm/sec .  F rom th i s  we  can  de te rm lne  the  va lue  o f  a f .  I t  r ema ins  t o  de te r -

mine the number of  the harmoni-e- , that  contr ibutes to AI  .  S ince in  our  case
.y .a t  

/ r  <  l - ,  i b  1s  easy  to  ve r l f y  t hab ' ,  t he  mos t  accep tab l -e  va lue  1s  n  =  1 ,  1 .e . ,

a r  =  B0  .  The  th i cknbss  o f  t he  no rma l .  l aye rs  1s  t hen  33  U ,  wh i ch  1s  1n  fa i r

ag reemen t  w i t h  t he  resu l t s  o f  [ 4 ]  f o r  t he  co r respond ing  va lues  o f  t he  no rma l -
p h a s e  c o n c e n t r a t i o n  n .

f t  shou l -d  be  no ted  tha t  t he  p i c tu re  o f  sound  abso rp t i on  i n  t he  i n te r -

med ia te  s ta te  depends  s ign i f i can t l y  on  the  d l s l oca t i on  s t ruc tu re  o f  t he  samp le ,

and  rep roduc ib le  resu l t s  can  be  ob ta ined  on l y  f o r  we l l - annea led  samp les .
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