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the new  model  becomes more  flexible than the previous (first) model,  ln

other words, the model  ls composed  of hopplng processes among

(N+1)-states with  the binomia} distribution in equilibrium, Namely, the

distrlbution of the n-th  state in equillbrium  is given by

           p(n)=NC,xN'"(1-×)", (Osxsl),

This mode}  is applied to various  problems; the random  frequency

modulatlon,  the statjonary  11ght scattering  and  the transient light

scattering, The spectrum  of this model  is qujte analogous  to the one due

to the phonon side bands, though the dtfect comparison  must  be done

canefully,

     0ur second  model  may  be powerful in treating various  systerns

except  the ordinary  llght scattering,  for instance, y-raY Orr ×
"'ray

scattering ln soltds, Moreover the formulation developed here may  have

wide  range of applicabllity to various  other phenemena. These remain  to

be so}ved  in future,

3. Phase Transition Phenomena of  Diluted Antiferromagnets

   in a  Magnetic Field and  Random-Field  Eflfbcts

                                                Eriko Sano

Abstraot

      Our present  vork  gives  an  unified  interpretation for the  phase

behavio:s  in three-dimentieRal  dilute  lsing antiferromagnets  undev  a
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  magnetic  field.  Until nov,  theoreticai  and  experimental  studies  of  phase

  transition  in random  magnotic  fieids  have been  extensively  performed.  The issue

  of  the lower critica!  dimention d of  lsing systcm  in random  fieids has
                                 !

  attracted  much  theoretica.1  and  exper.imental  interest. While lmry and  Ma
                                          '

  Qriginally  suggested  that  d =2  by a simple  domain-vall  argument,  and

                            !                     '

  calculatj.ons,  val.td  for dimensions d>4 suggest  d =3,  thcrc  ha's been  stiil  a

                                              l
                                                                '

  centroversy.               '

         Fishman  and  Aharony first pointcd  out  that  rnndom  tj.elds can  be Keneratcd                                                      4

  in uniaxial  random  antiierromagnets  by appiying  an  external  field. Using a

                                   '

  random  bond  model,  they  shoved  that a  Hamiltonian  of  a two-subiat･tice

  antiferromagnet  in a  uniform  field  is equivalent  to that  of  a  ferromagnct in

  random  ficlds.  Random  fields  are  ganerated  indirectly by the  random  molccular

          '

  f.tclds and  their  magnotudc  is lincariy proportjonaL  to t;he ]ocnl mngnetization.

  Thereafter,  modif.ication  of  random  fialds  is carried  out  by using  a random  site

  model,  and  they  are  also  gencrated  directly  by the  applied  field.

         It has been demonstrated by varieus  experimental  results  that  in a  two-

  dimensional system,  random  rnagnetic  fields destroy the  long-range-ordcv  et  low

     '

  temperature  and  the  phase  transition.  On the oLher  hand, in three-dtmensio"a!

  systems,  an  interpretation  for various  experimcntai  rcsults  on  neutron

  scnttering,  specit'jc-heat  and  magnetization  measurements  has been st.in

  controversial;  semc  sttggest  that the phasc  transition  is a  tivst ordcr,  some

   assert  that  d =Z,  and  others  suggest  that  d )3.
               I i

         Accordingly, we  have periiormed comprehcnsive  studies  of  mugnetic

   susceptibility  and  specific-heat  of  a  three-dimensionai  dilute antilerromagnet
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Mn Zn F in a  uniform  field.
  0.82 O.18 2

      Ue get a  nev  concept  from  the  present  experiment  that  two kinds of

magnetic  tields are  generated  in a dilute  ant.iferromagnet  in a  uniforrn  field.

One is, of  course,  a  random  field and  the  other  is a  staggered  fjeld. A

stagKercd  £ te],d dcstroys  the phase  transiti.on and  a randem  fiel,d deog not.

A divergent magnetic  susceptibility  at  extremely-veak  fj.oid and  a rounding  of.

thc  pcak  at  higher fields directly sugge'sts  that  a  staggcrod  magnetic  field is

Snduced  by n uniform  field.  Our observation  of  the  ficld  dependence  of  the

specific-hoat  is as  .follows; in smailer  fields spccific-heat  reveals  a

symmetric  divergence  vith  peak  height larger than  in zere  field and  upon  further

increasing a  fj.eld a  peak  rounds.  The  phenomenon  in smull  f.i.cld j.s attributed

to the effcct  of  a randorn  fiold.  But thc bchav,Lors that  the  peaks  t'al] and

rou"d  w.tth  i.ncrcasing fie!ds are  nttributcd  to thot  of  a staggered  fto!d.

      From  these  considerations,  we  can  say  that  in the  reai  magnetic  systems

                                                                   '

twe  compcoting  fields in dilute antiferromagnets  in a  uniform  ficJd  havc made  an

interprct;ation  for  the  experimentaJ  results  to bc diff.Lcu]t and  that  random

magnctic  field  dose  not  destroy  the phase  transition  in three-dimentionai  lsing

systems.
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