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Photoemission principle
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Crystal growth & quality

 X-Ray diffraction

 Resistivity 

 AC susceptibility  

 Microscopy 

R. Fittipaldi
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kz corugations  
exagerated 15 times 

Electronic structure: summary of available data

Band structure 
calculations

ARPES dHvA

Damascelli et al Bergmann et alHavenkort et al

Bergmann et al
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ARPES Fermi surface

Matzdorf 289, 746 (2000)

Zabolotnyy et al. New J. Phys. 14, 063039 (2012)
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Surface aging not a panacea

40K cleave
hv=50ev, LH

40K cleave
hv=80ev, LV

300K cleave
hv=80ev, LH
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Systematic hv-dependence
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Surface emission

General case Layered Sr2RuO4
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Circular dichroism on YBCO

superconducting 
bulk

overdoped 
surface

Zabolotnyy et al. PRB 76, 024502 (2007)
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Circular dichroism on Sr2RuO4

Surface: lower velocity + dichroism

Bulk: higher velocity + no dichroism

Zabolotnyy et al. New J. Phys. 14, 063039 (2012)

http://eses13.imp.kiev.ua/
http://www.imp.kiev.ua/~kord/papers/box/2012_NJP_Zabolotnyy.pdf
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Line shape analysis
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β-band splitting

The outer pocket β1 is more “square” like

c
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Spin-Orbit and Rashba effect

Spin–Orbit in the bulk: spin degeneracy remains, just shifts in energy

Spin–Orbit at the surface: broken symmetry, lifted spin degeneracy

http://eses13.imp.kiev.ua/
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15 meV kink

α-pocket, surface cf bulk,  El-ph coupling

Ingl et al PRB 72, 205114 (2005).
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15 meV= 3.6THz

ARPES kink & bulk phonons

Werner et al PRB 76, 014505 (2007).
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Comparison to dHvA FS fits

dHvA fits
early ARPES data 

http://eses13.imp.kiev.ua/
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TB model 

http://eses13.imp.kiev.ua/
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TB model, comparison to other methods
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Superconducting gap
Al-Sr2RuO2  STM, 

15 µeV resolution

Suderow  et al. NJP 11, 093004 (2009)
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Double-layered ruthenate: Sr3Ru2O7

Wei-Cheng Li et al. B 81, 184403 2010

http://eses13.imp.kiev.ua/
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Tri-layered ruthenate: Sr4Ru3O10

Sr2RuO4 :  3 × 1 × 1 =   3 bands
Sr4Ru3O10:  3 × 3 × 2 = 18 bands

Г Г

X X
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Summary

Thank you for your attention

Splitting of the surface β band, presumably due to spin-
orbit interaction

Enhanced renormalization of surface bands

Enhanced electron phonon coupling for the surface band

TB-model parametrizing quasiparticle dispersion in 
Sr2RuO4 consistent with bulk measurements.
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