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Phase diagram of the cuprate superconductors
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Phase diagram of the cuprate superconductors
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Phase diagram of the cuprate superconductors
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Phase diagram of the cuprate superconductors
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/‘ What is the connection between CDW and the FSR? \

‘ How is the CDW and the associated FSR
related to the pseudogap phase?

\ ‘ What are the signatures of the opening of the pseudogap?/




FS reconstruction by CDW order

What is the connection between CDW and the FSR?

YBa,Cu;O¢.q

YBCO 0.003

0.001

F.T. Amplitude (a.u.)

Quantum oscillations

0.002 -

- YBa,Cu30q 59

_AAJ’\AAI\/\ /\

o

ARIR (%)

"UUVVV
201 T=42k . ._ 1

30 40 50 60 70 a0
B(T) 7
500 1000 1500
F(T)

B. Vignolle et al., C. R. Physique 14 (2013)

2000

\_

« Two CuO, planes
 Orthorhombic distortion

e Cu-O chains

~

(-m,-m)

N. Harrison, S. Sebastian, NJP 2012



FS reconstruction by CDW order

What is the connection between CDW and the FSR?
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Resonant X-ray diffraction
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Charge-density wave order in Hg1201

Resonant X-ray Diffraction
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Charge-density wave order in Hg1201
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Doping dependence of the CDW in Hg1201
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Doping dependence of the CDW in Hg1201
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Hard X-ray diffraction in Hg1201
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Hard X-ray diffraction in Hg1201
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Doping dependence of the CDW in Hg1201
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Doping dependence of the CDW in Hg1201 and YBCO
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How is the CDW order related to the FSR?

Reciprocal space CDW order
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How is the CDW order related to the FSR?
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How is the CDW related to the pseudogap?

* Where is the critical point of the CDW?
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How is the CDW related to the pseudogap?

* Where is the critical point of the CDW?
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How is the CDW related to the pseudogap?
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High Magnetic Field Laboratory LNCMI-Toulouse

Extension of the lab.:
6 explosion-proof magnet cells
Large experimental space

Machine shops & prep rooms
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90 T pulsed field magnet at LNCMI-Toulouse
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Where does the Fermi surface reconstruction ends?
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Change of the carrier density

Where does the transition fromn =1 + p to n = p occur?
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Doping evolution of the Hall coefficient in YBCO
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Doping evolution of the Hall coefficient in YBCO
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Change of the carrier density
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Translational

Scenarios of the FS evolution

AF Mott insulator

NO Translational
symmetry broken /\ symmetry broken

AF metal
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Summary
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» Universal CDW order in » Charge order and > Localization of a carrier is a

Hgl1201 and YBCO, pseudogap have distinct signature of the pseudogap,
reconstructs FS into critical point in YBCO reflected in the increase of
electron pockets. the resistivity at low T
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