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¢ INTRODUCTION

— Sherrington—Kirkpatrick model and RSB (replica sym-
metry breaking) & la Parisi.

— p-spin spherical model, 1RSB, scenario of real glass
transition.

¢ SPIN-GLASS-LIKE PHASE IN COMPLEX SYSTEMS

— Reflection symmetry and oo-RSB.

=~

— Quadrupole glasses with J=1 and with J=2.
— Orientational glass in Cgp.
— Cluster model of liquid-glass transition.

— RSB in the absence of reflection symmetry.

e CONCLUSION



e Sherrington—Kirkpatrick model and
RSB (replica symmetry breaking)
a la Parisi.
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Replica method

—BF =1IlnZ = hm (Z” —1) = hm ( H Z,—1)
n—0 n,
F = F(m“,q“’@)
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1RSB
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" = q,q+v
1RSB stability = A\ psp > 0



RS = 1RSB = ooRSB (FRSB)
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Figure 1. The broken curve, chain curve and full curve are, respectively, the function
q%(x) for K =1, 4 and o in units of =.
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e p-spin spherical model,
1RSB, real glasses

E.Gardner, A.Crisanti, H.-J.Sommers, D.Thirumalai, T.R.Kirkpatrick



e QUADRUPOLE GLASSES

ortho — para mixtures (Hs, D),
Ar — Ny mixture (J=1)
para — H, under pressure (J=2)
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(a)
—e— 0-D, IR, run 1

—e— 0-D,, IR, run 2

o-D,, Raman, run 2

mixed crystal, Raman, run2

mixed crystal, IR, run 2

mixed crystal, Raman, Hemley et. al.
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FIG. 1. (a) Various phases of high-pressure solid deuterium

identified by IR absorption in this work.

Phys. Rev. B 51, 14 987 (1995).
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1RSB

n
n —=— — X 1m
m

" = q,q+v
1RSB stability = A\ psp > 0



Arepl(LRSB) = 1—

/ dy® (Telexp b1rsp(z,9)]) "

2y 2
}. 13

. . {2 .
O\rsp(z, ) = (Vrtz + Vutz)U + 5(2’3 —r—v)U%

The 1RSB solution is characterized by m and two values r and 7 + v of ¢*“.
For r = 0 and v = 0 the equation (13) reduces to Eq. (11).

t2 / dz" !
Id&‘?( (Tr[exp 911{35(

T [0 expél_RSB(Zay)]
Tr [exp 01rs5(2, ?J)]

Tr [U exp 91 rsB(Z, y)}
Tr {exp O1rs5(2, y)]

Here
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e CONCLUSION

eREFLECTION SYMMETRY

Disordered systems

= lim — ) [ + a3dq“?5q" 5q"* + aly(6q°7)* + a45q“-‘35q"ﬂ"’5q”’55q5“...}

~-RSB ! YES (a theorem)

1 N
= lim = 3 [... + b3(3g™")" + ... + badq™’5q™ g7 5" ..

IRSB ! NO (3 counterexamples)




