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2.What Is known and what is
unknown about high-T

* Enta non sunt multiplicata praeter nesse
necessitatem.

o William of Okham (1285-1349)




What is unknown?

Phase diagram
Pseudogap
Mechanism of high-T,
and many others things
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What Is the usual way to measure
concentration of cariers?

Doping-temperature phase diagram
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Some possible ways to find the
~concentration of cariers

e Optical sum rule
’ e

 Kubo sum rule W= dus,w) =S

5 2m

e Restricted sum rule
2
neff

_ Y _ e
w= dWSl(W)— o



Optical sum rule for LSCO
S.Usida et al
Phys.Rev.B43,7942,1991
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F1G. 10. Effective electron number per Co atom defined as a
conductivity sum is plotted as a function of energy tor varnoos
compositions. For clarity the data for heavily doped samples,
x=0.27 and 0.34, are shown by dot-dashed and dashed curves,

respectively.
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FIG. 4: {Color online) Doping dependence of the Fermi sur-
face in LECO. {a) kp position for each doping determined by
MDD peaks at Er. (b) Doping dependence of the hole num-
ber zps deduced from the Fermi surface area. Luttinger's
theorem zrs = x is shown for comparison (broken lines). ()
Doping dependence of the ke position in the nods direction.
Drata for Na~CC00 [14] are also plotted.
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Fermi or non-fermi liquids

PHYSICAL REVIEW BE 82, 094515 (2010)

Quantum oscillations in electron-doped high-temperature superconductors

Jonghyoun Eun, Xun Jia, and Sudip Chakravarty
Department of Physics and Astronomy, University of California—Los Angeles, Los Angeles, California 90095-1547, USA
(Received 25 August 2010; published 23 September 2010)

Quantum oscillations in hole-doped high-temperature superconductors are difficult to understand within the
prevailing views. An emerging idea is that of a putative normal ground state, which appears to be a Fernu
liquid with a reconstructed Fermi surface. The oscillations are due to formation of Landau levels. Recently the
same oscillations were found in the electron-doped cuprate, Nd,_ Ce CuO,. in the optimal to overdoped
regime. Although these electron-doped nonstoichiometric materials are naturally more disordered, they strik-
ingly complement the hole-doped cuprates. Here we provide an explanation of these observations from the
perspective of density waves using a powerful transfer matrix method to compute the conductance as a
function of the magnetic field.



Magnetic oscillations



Electron Green function Iin
Eliashberg theory

Eliashberg function



Extended Drude model
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First-principle calculations



EPI. Calculation of kinetic and optical properties f or NbC

NbC

R( )

/,=0.92

Eliashberg function 2( )F( )
atp=0(-),60 GPa{) 1.5 bar(5)

ReflectanceR( ) and temperature dependence
( ) well agree with experiment, which indicates
a high accuracy of our EPI calculation
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BSCO
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Spin resonance B.Keimer(2002)









Difference in constant of coupling Is
three order of value



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






t —J model

n.n. hopping

n.n.n. hopping Projected fermionic operators:
no double occupation of sites
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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 Il




