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® What are unsolved yet in high-T, SC ?

v" Glue to form an electron pair
(Why T, is high ?)

v Relation between the pseudogap
and superconductivity
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Magnetism (stripes) and superconductivity
In underdoped cuprates

uSR, NMR —— La,,Sr,Cu0O, Neutron scattering in LSCO
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& Bi-2201: Clean high-T, cuprate covering a wide doping range
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Observation of the developed

Cu-spin correlation below 2 K | Bl7aPPogs3M1 6Tl 2 Ois || Bl 74P 55T, 55CUL, 20O
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v’ Fast depolarization of muon spins
below 2 K

v At 2 K, weakening of the depolarization
with increasing hole concentration
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Development of the Cu-spin correlation

depending on the hole

Analysis function: A(t) = Agexp(-Aot)
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&cg@ Development of the Cu-spin correlation
depending on the hole and Zn concentrations
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v Weakening of the
developed Cu-spin
correlation with hole
doping

v Enhancement of the
developed Cu-spin
correlation with Zn

v Development of the
Cu-spin correlation
even in the non-SC
heavily overdoped
samples



Development of the stripe correlations in Bi-2201

8
~
uSH 204

In Bi-2201 cuprates,

v Development of the Cu-spin correlation in the SC regime

v Weakening of the Cu-spin correlation with hole doping

v Enhancement of the Cu-spin correlation through
Zn substitution in the SC regime

Incommensurate Cu-spin correlation o
<— from inelastic neutron scattering
M. Enoki et al., unpublished. o~
'§ 0.10
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\.—> Dynamical stripe correlations i
< [
exist in the whole SC regime e
and are pinned and stabilized
through Zn substitution in the B
. =
BI-2201 cuprate. -

® Developed Cu-spin correlation <I—L,—L> Pseudo gap
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Similar to the
La-214 cuprates

|. Watanabe et al., PRB (2002)
T. Adachi et al., PRB (2004, 2008).

Risdiana et al., PRB (2008).
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Normalized Asymmetry
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Weakness of the developed Cu-spin correlation in Bi-2201
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Possible reasons
v Weakness of the stripe correlations only in Bi-2201 ?
v’ Strong two-dimensionality of the crystal structure ?




& Novel magnetic state in the heavily overdoped regime ?
e
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&/‘é(‘\ Summary

uSH 204

» Zn-induced development of the Cu-spin correlation in the whole SC regime
of both Bi-2201 and LSCO

Dynamical stripe correlations exist in the whole SC regime and are pinned and
stabilized through Zn substitution.

——

Intimate relation between the stripe correlations
and high-T, superconductivity iIs much convinced.

» Development of the Cu-spin correlation even in the non-SC heavily overdoped
sample in Bi-2201

% Due to recently suggested ferromagnetism in non-SC LSCO with x = 0.33 ?

J. E. Sonier et al., PNAS 107 (2010) 17131.



& = Whole view of high-T. superconductivity relating to the stripes
nSH 264 S. A. Kivelson et al.
\\ TO
Anomalous metal :
Fluctuating
stripe
- Formation of electron pairs
= = by stripe correlation
S '% Spin gap
E’ % in spin domain
c l Electron pairs
S MEiax || = in hole domain
) |
< D I
Superconductivity :
0 Hole concentration
é . . o |
v" Glue to form an electron pair C> Antiferromagnetic (stripe) correlation

\_

v" Relation between the pseudogap :> Pseudogap as a precursor of

and superconductivity superconductivity




