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Phase diagrams of cuprate superconductors
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Crystal structures of cuprate superconductors
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Angle-Resolved Photoemission Spectroscopy
ARPES
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Pseudogaps in cuprate superconductors
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Folded Fermi surfaces in electron-doped
cuprates
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Effects of AFM correlation in
Sm,_ Ce CuO, (x=0.14)
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ARPES spectra of electron-doped
superconductor Nd, s-Ce, ;CuO,
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ARPES spectra of electron-doped
superconductor Nd, Ce CuO,
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AFM correlation length & in Sm, ;.Ce, ,;CuO, by
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AFM correlation length & in Nd,_ Ce CuO,
measured by inelastic neutron scattering
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ing region in

Expanded superconduct
Nd,_ Ce, CuO, thin films by special annealing
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Temperature (K)

Extended superconducting region in
electron-doped superconductors
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Extended superconducting region in
“protect-annealed” single crystals

La, Sr CuO, Pr, ., La,,Ce CuO,
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ARPES spectra of “protect-annealed”
Pr,,La,;Ceq ,CuO,
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Annealing effect on the quasi-particle and
Fermi surface in Pr, ,La, ,Ce, ,CuO,
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Complete removal of apical oxygen by
annealing
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T. vs Ce content x

or electron concentration X.g

deduced from Fermi-surface area
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Phase diagrams of cuprate superconductors

Hole-doped Electron-doped

La, Sr,CuO, (Pr,La), Ce,CuO,
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Scattering rate I'(¢) = —Z ImZ(¢) of quasi-particle

['(¢)= —ZIm¥(e) = vrAk(e) ]
- Elastic component .
E (a) (m,m) n ‘.Ml
g | MPC IR o \L 00 L b .
z & ~
. | 200 .
E | r et
- | "':i] ‘”‘1.‘ (T[':T[}
! < 0.04 .

0.02

0 0.02 0.04 0.06
Inelastic component

Energy relative to £ (eV)

0.05 0.06 007 0.08
Momentum -ZImX (eV) v k-independent!

M. Horio et al., Nat. Commun. 2016



High energy spin excitations in
Nd, . Ce CuO,
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Simulation of scattering rate by spin fluctuations
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Inelastic scattering rate in Pr, ,La, ,Ce, ,CuO,
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Elastic scattering rate I', of quasi-particle
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Elastic scattering rate I', of quasi-particle
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QP scattering in annealed electron-doped
and hole-opt/overdoped superconductors
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Charge order/CDW in hole-doped cuprates
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Normalized Intensity
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Annealing effect on the Fermi surface of
Pr,,Lay ;Ceq ,CuO,

As grown
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Annealing effect on the band dispersions
in Pr,,La,,Ce,,CuO,
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Fermi surface curvature t’/t

t’'/t vs lattice constant
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Summary

Effects of “protect” annealing:

 Pseudogap of the AFM origin is suppressed.

« Superconducting region is expanded fromn <0.1ton ~ 0.2
with constant T, ~ 27 K, leading to a new phase diagram.




