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New Order in the presence of Frozen Disorder
Spin-Glass Systems
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Equivalent exact model
Construction of a Hierarchical Lattice (d=3)

Length rescaling factor, b = 2
Volume rescaling factor, bd = 8 



Systems with Quenched Random Interactions
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Lower-critical dimension dL = 2.520

( Linear fit: dL = 2.516 )
Mehmet Demirtaş, et al. (2015)
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Chiral (Helical) Potts Spin-Glass System

After renormalization-group transformation:



d = 3









d = 2



q-State Clock Spin Models

even q

odd q

Gound-state entropy



Jij = + J     (ferromagnetic)           with probability 1-p

Jij = - J      (antiferromagnetic)     with probability  p

θi = (2π/q) σi with σi = 0,1,2,…,q

q-State Clock

Spin-Glass Model

Under renormalization group, most general

potential
ij
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Ferro/Antiferro Right/Left Chiral Clock System  

ODD q=5 states, d=3 dimensions

ηij=+/-1 ferro/antiferro with p

φij=+/-1 right/left chiral with c

p=0 p=1
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ηij=+/-1 ferro/antiferro with p

φij=+/-1 right/left chiral with c

Ferro/Antiferro Right/Left Chiral Clock System  

EVEN q=6 states, d=3 dimensions

c=0.5

c=0

























Short-range order and long-range order
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Chiral Clock Spin-Glass Asymptotic Fixed Distribution



Construction of a Hierarchical Lattice (d=3)
Length rescaling factor, b = 2

Volume rescaling factor, bd = 8 

Renormalization-Group Transformation for this Hierarchical Lattice
(exact)

Identical equations with the approximate
transformation for the cubic lattice
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