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Historical Introduction

1. Term:Davies, Lee, Rice (1982,1984)
2. C. J Adkins (granular gold film,1984);
3. Z. Ovadyahu group(InO,1993 and 

later);
4. A. M. Goldman group (Ultrathin films of 

Pb and Bi,1997,1998)
5. T. Grenet (granular aluminum films, 

2003 and later)



Historical Introduction, Theory

1.Extrinsic Mechanism (Burin, Galperin, 
Vinokur)

2.Intrinsic Mechanism (Burin et al)
3.Eigen values of the random matrixes 

(group of Joseph Imry)
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Second condition of stability
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Absence of screening of the point charge.



Width of the Coulomb Gap 
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The role of the width
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Only the sites inside the gap change their 
occupation when the system travels from 
one pseudoground state to the other.   
Thus, they are the keepers of the 
memory if disorder is larger than 
nearest neighbor interaction.

MOTT’ s CASE NO Memory!!!!!!



Dipole excitations
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Depending on angles dipole-dipole interaction may have 
NEGATIVE energy.
Average distance between dipoles  dipoles with excitation 
energy  less than Ω
Can be found from the condition 
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Interaction energy 
of dipoles
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Interaction of dipoles



Polarization catastrophe  
means that random and 

non-correleted distribution 
of the dipoles is uinstable.

Thus I think that they 
should form a dipole glass



Memory dip (Ovadyahu 2008)



The width of the dip

New electrons (or holes) should be able to organize a new network.
For ES transport the energy width of this network W 
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The density of the new electrons is 

2
0

( )
W Tn g d

e
ε ε

ξ
= =∫



CONCLUSIONS
1. I believe that the glass effect in localized electron liquid can 
exist, and it is connected with formation of the dipole glass.
2. The CG often mentioned in connection with this effect 
places two-fold role:
a. The  occupation of the sites above the the CG are 
independent of the interaction.
b.CG is important for the VRH while the VRH is the common 
way  to observe glassy effects.
3. There should be a way to detect glassy effects without 
hopping conductivity.
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