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Maximal critical temperature Tc max versus range parameter r
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Band Structure



(a) conduction band, (b) velocity
(c) superconducting gap, (d) ARPES data



Supercoductivity of Overdoped Cuprtes: The Modern Face of the
Ancestral Two-Electron s-d Exchange



LCAO Secular Equation

s(EF) = (εs − EF)(EF − εp)/(2tsp)2. (1)
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εd - Energy Cu 3d, εs - Energy Cu 4s, εp - Energy O 2p,
EF - Fermi enegy, tsp - Hopping integral Cu 4s – O 2p.



Perturbative Bloch Functions and Gap Equation
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sx = 2 sin(px/2), sy = 2 sin(py/2),

∆p(T ) = Ξ(T )χp, χp ≡ SpDp. (5)
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Todor M. Mishonov and Evgeni S. Penev, Theory of High
Temperature Superconductivity: A Conventional Approach
(World Scientific, New Jersey, 2011)
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kBTc ≈ 1.14 ~ωDe−1/N(0)V . (9)

V = Jsd
4tpdtsp

(εs − EF)(EF − εp)
= Jsd/s̃(EF). (10)

ln(Tc) ≈ ln(1.14ωD)− s̃(EF)/[N(EF)Jsd], (11)

f = 〈θ(εp > EF)〉 , where θ(εp > EF) =

{
1 if Ep > EF,

0 if Ep < EF.

(12)



Choice of parameters

εs = 5.4, εp = −1, εd = 0, (13)
tsp = 2, tpd = 1.5, tpp = 0.2.

r ≡ 1
2(1 + s)

. (14)

−2t(ε)[cos(px ) + cos(py )] + 4t ′(ε) cos(px ) cos(py ) = q(ε), (15)

t ′(EF)

t(EF)
∝ r(EF), (16)

fmax = 0.66



Science Starts with the Simplicity - Brainwashed by Feynman

ln(Tc) ≈ ln(1.14ωD)− s̃(EF)/[N(EF)Jsd]



Red curve s-d theory after Pavarini et al. correlation.

Maximal critical temperature Tc max versus range parameter r .
Waiting for alternative explanations!


