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1. Introduction

Our congratulations



2.What is known and what is 
unknown about high-Tc

• Enta non sunt multiplicata praeter nesse 
necessitatem.

• William of Okham (1285-1349)



What is unknown?

• Phase diagram
• Pseudogap
• Mechanism of high-Tc 

• and many others things



What is known?

• Electron system is a fermi-liquid
• There are some peculiarities of electron 

self-energy and optical conductivity due to 
interaction with intermediate low energy 
bosons

• This phenomenon is described well by 
Eliashberg theory

• Low energy peculiarities are related with 
electron-phonon interaction



Phase diagram



Phase diagram



What is the usual way to measure 
concentration of cariers?

2
max )(6.21 opt

c

c xx
T
T

--=

16.0=optp2
max

)(6.21 opt
c

c pp
T

T
--=



Some possible ways to find the 
concentration of cariers

• Optical sum rule
• Kubo sum rule

• Restricted sum rule
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Restricted sum rule 



Optical sum rule for LSCO 
S.Usida et al 

Phys.Rev.B43,7942,1991 



Bontemps et al.(2007)
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ARPES
Fermi surface    T.Yoshida et al. 
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Fermi or non-fermi liquids



Magnetic oscillations



Electron Green function in 
Eliashberg theory

Eliashberg function



Extended Drude model
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Relaxation rates
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First-principle calculations



EPI: Calculation of kinetic and optical properties f or NbC

tr 0.92l =
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at p = 0 (–), 60 GPa (–) � 1.5 � bar (–)

NbC

ReflectanceR(� ) and temperature dependence 
� (� ) well agree with experiment, which indicates 
a high accuracy of our EPI calculation
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BSCO



Maksimov et al SSC 112,449(1999)









Solution of inverse task or
ill-defined problem

• Optimally doped BISCO 



S.V.Dordevic, D. Basov et al. 
Phys.Rev.B71,104529(2005)





X.J.Zhou PRL95,117001(2005)





S.V.Dordevic et al. 
Phys.Rev.B71,104529(2005)





Fig.

Spin resonance B.Keimer(2002)







Difference in constant of coupling is 
three order of value



Ya.Ponomarev,E.G.Majksimov
(2002)





t – J model

projected fermionic operators:
no double occupation of sites

n.n. hopping    

n.n.n. hopping    
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Conclusion  I
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Until a single vibration

Exists in earthly world

And powerful workstation

Gives us its wireless cord,

Until our Troika lashes,

Until our brains progress,

The pairs will couple in Russia

By Eliashberg’s sense!

K. Kikoin



Conclusion II
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