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High-Tc Superconductor: Phase diagram
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1. Introduction: Stripes and structural transition

Structural transitions: Lattice distortions 015
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Lattice distortions and stripes
SC+dtripes

Quantum Variational Monte Carlo method
Coexistence
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2. Correlated wave functions

3-band Hubbard model Gutzwiller function
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Superconducting state:. Gossamer state
SC state in the strongly correlated electron system
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Superconducting Condensation Energy

SC Condensation energy
TC
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SC Condensation Energy in VMC

SC Condensation energy in the bulk limit PY

Variational Monte Carlo evaluations
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Superconductivity and Antiferromagnetism:
Competition

ize dependence of
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Coexistence of d-wave SC and stripes

I nhomogeneous SC state
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3. Lattice distortions

Lanthanide (La, Nd, Eu)
Sr, Ba

LTO (Q1=0,Q2%0) LTLO (Q1#Q2+#0) LTT (Ql=Q2 #+0)



Anisotropy of the transfer integrals in LTT phase
Cf. A. P. Kampf et. al. PRB 64 (2001) 052509

One-band Hubbard model (Miyazaki)
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LTT structural transitions stabilize stripes.



_T.Y.etal, J.Phys.C14,21(‘02)

Vertical Stripes in LTT
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Possible Stnpe Structures 1 E. S. Bozin et. al. PRB 59 (1999) 4445
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: : Oscillation of tilt angle
Possible Stripe Structures 2 5 o chper et a1 PRL 73(1994)1841
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Charge rich
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Diagonal stripes In lightly doped region

Diagonal stripes are observed for

La,  Sr,NIO,
La, Sr,CuO,

La, ,,Nd,Sr,CuO,

In the lightly doped region.
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Diagonal Stripes in LTO structure

Anisotropy in t, transfer
stabilizes diagonal stripes.

(one direction)
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4. Spin-Orbit Coupling

Buckling in the Cu-O plane
Induces spin-orbit coupling.

'

Flux state and Diagonal Stripes
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Flux state Excitation: Dirac fermion

Linear dispersion
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5. Summary

1. SC condensation energy agrees with experiments based
on the Correlated d-wave SC function (Gossamer state).
2. Vertical stripes are stable in the LTT phase.
Mixed LTT-HTT Iis most stable.
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