
  

Dynamic description of spin glass models 
with stable 1-step RSB

1.   Comparison of the dynamic and static approaches to p-spin 
      model

2.   “Tri-critical point”  for glassy transition

3.    Dynamic model of structural glass

4.    Exact equations for “spherical p-spin” model

5.   Frustrated  regular  Josephson array 
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FDT



  



  

Effective equations: 



  

Equation for dynamic correlation functions

Im >0

In the ergodic phase



  

Solution near the glass transition point T
g

Equation for the  exponent     is:

Critical slowing down:

Any p > 2 !

Assume that  C(0)  is continuous across the glass transition

(*)



  

For small    = p -2  << 1

Effective dynamic equations lead to 

The above 2 Eqs.  are inconsistent with  continuous C(0)  at  T
g 
 and with Eq. (*)  

Resolution of the paradox:    C(0)  is continuous, but  FDT is broken at  T
g



  

Static RSB solution

We will see that solution is provided by 1-step RSB – 
as we know it  from E.Gardner paper of 1985
Here we present the solution in term of  Parisi functions
q(x) and  (x)    and will see that solution is of the form



  

Saddle-point solution:



  

E.Gardner:



  

Compare temperatures of dynamic and static transitions 

Dynamic transition: Static RSB transition:

Dynamic transition occurs at higher temperature !

It seems to be a general feature of  1-step RSB problems



  



  

Continuous  transformation of  1-step RSB to  full Parisi RSB

External field  b   reintroduces  effectively pair-wise  spin-spin  coupling



  

Relation to  model of glass transition in a  liquid

(1984)



  

Critical behavior    at   = 1

The same exponent  as for 
 p>2   spin  glass model

 Above T
g
:   < 1   



  

Indeed,  compare  equations of  structure glass
 model and p-spin model:

Coincide  for  p=3 !



  

Exact dynamic equations
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N



  

small



  Consider first  m=0 limit  of this Equation



  

Solution in 2nd order of  F(m):

1st – order phase transition
is expected  and this is
demonstrated for   =  1

Dynamic treatment is 
More  transparent
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Leading diagrams for G

Subleading diagrams for G



  

Retardation in the Onsager reaction terms:

p=4  SG model



  

   Major   conclusions:

1.   1-step RSB  transition is preceded  by  dynamic
      transition at higher T

g

2.   A number of different models lead to just the same
     critical dynamic behavior that is model- independent 
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