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9 Introduction:
=) high- T Superconductivity (cuprates)

=) ARPES

) BSCCO, band structure, strategy

9 Data:
=) superconducting state

=) normal state

@ Conclusions and outlook

FOM-meeting Physics@Veldhoven 2007



Introduction high-T.. superconductivity

@ what is the pairing glue ?
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Introduction Access to the many body world

d Free electrons:
parabolic dispersion relation

@ Interacting electrons:
- electron-electron
- electron-phonon
- electron-spin fluctuations

B Many body effects

key to understanding super-
conductivity, CDW's etc....

non-interacting

interacting

direct access
via ARPES

oY

"

X* sample




Introduction What does photoemission measure ?
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Introduction

9 Advantages:
=% high- T, g
=) perfect cleavage b_?qu
surfaces ayel g
=) practically no
dispersion in k, cleaves
here

@ Complications:
=) BiO modulation (v Pb-doping)
=) c-axis bilayer splitting

k do a good experiment
[have some tricks up your sleeve]

(Pb,BI),Sr,CaCu,0g, s
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Data Setting the stage

9 2D Brillouin zone: T (0,0), (n/a,0) and (n/a,n/a,)

Q c-axis bilayer splitting: antibonding and bonding

Fermi surfaces & bands gap
dSC
@ nodal (N) and antinodal (AN) —ToT .0 T
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r
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Data, T < T, Polarisation dependence, @-g=17°

@ Vvariable polarisation of synchrotron L2
radiation (LH, CL, CR) L

=) multiple MDC's per @ <
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Data, T<T, Antinode: strong coupling to a bosonic mode
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=) significant renormalisation at higher energies:

also contribution from a continuum
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Data, T<T, towards node: coupling to mode reduces
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Data, T<T, owards node: coupling to mode reduces
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Data, T<T, What is the (bosonic) culprit ?

=) structure in self energy
at ASC + Qmode

-

20 meV Qmode

at AN 30-35 meV
Spin-1 resonance mode B,, buckling phonon
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Data, T > T, Temperature dependence

@ T-dependence (and doping dependence) holds key
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== EDC Dispersion
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Bonding band
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O SC state
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Bonding band
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Doping dependence

D=0

! . ol 1 PRL90, 207001 (2003)
k” 02 01 O k” 02 01 O &
OD80K UD7 7K

=) coupling (T<T.) much stronger in UD systems
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Conclusions and outlo

@ Experiment: WW ?%% %

high quality data — quantitative self energies in
previously 'dark' FS area from AN towards node

9 Conclusions:
strong coupling to bosonic mode (and continuum)

=) weakens as go away from antinode

=) disappears as go above T,

- coupling below T, increases in UD regime
@ Outlook — Spin—

=) Kramers-Kronig consistency: ImX <> ReX
=) use ARPES ', 2" — INS and Raman response
=) Y-doping of Pb-doped Bi2212 to access UD regime
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Introduction k — space microscopy (ARPES)

[ 2mE_ (eV) _ . Scienta
;L — \/ 5 Slﬂ('f') hemispherical
analyzer

Pic: Damascelli

Entrance slit

, Sample mirror

9 photoelectric effect

d surface sensitive

@ k, conserved
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Antinodal cut, T < T,

Dps = 0°

@ concentrate on 0.10
the bonding band

1
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Data, T < T,
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9 Experimental 0.1
strategy:
=) special hv — ——T—
-0.2 0.0 0.2 -0.2 0.0 0.2
=) cuts from AN to half- k(A k(A

way to the node
=) variable polarisation of SR to 'multiply’ data:

=) huge improvement in robustness of data fitting
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Peak Position (meV)
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