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Yaresko 2010

FeSC electronic band structure
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A(ω,k)

Spectral
function

Σ(ω,k) – self-energy

Kordyuk PRB 2005

Structure of electronic spectrum 

ε(k) – “bare” electronic
band structure
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http://www.imp.kiev.ua/~kord/papers/box/2005_PRB_Kordyuk.pdf
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Electronic spectrum of quasi-2D crystals
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Electronic spectrum in
momentum-energy 3D space

Borisenko JoVE 2012

http://www.imp.kiev.ua/~kord/papers/box/2012_JoVE_Borisenko.pdf


Fermi surface (energy distribution) map
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ARPES: Angle Resolved Photoelectron Spectroscopy 
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Photon energy – an important parameter

„Waterfalls“
„Champagne

glass“

Inosov PRL 2007, PRB 2008

http://www.imp.kiev.ua/~kord/papers/box/2007_PRL_Inosov.pdf
http://www.imp.kiev.ua/~kord/papers/box/2008_PRB_Inosov.pdf


Waterfalls in cuprates

Inosov PRL 2007

http://www.imp.kiev.ua/~kord/papers/box/2007_PRL_Inosov.pdf
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ARPES anatomy
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Borisenko JoVE 2012

http://www.imp.kiev.ua/~kord/papers/box/2012_JoVE_Borisenko.pdf


ARPES anatomy
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1 meV & 10 m

1 K & 0.1°

1 meV
0.1°

1*1*1 = "13 ARPES"

Borisenko JoVE 2012

http://www.imp.kiev.ua/~kord/papers/box/2012_JoVE_Borisenko.pdf


ARPES = 

• New direction: 
time resolved ARPES, 
XFEL

XFEL

BESSY ELETTRA

SLS

analyzer + manipulator (106 €) 
+ sinchrotron
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2009-2015:     ~ 1 000 000 000 €



ARPES in HTSC problem

Kordyuk PRB 2004

Aebi PRL 1994

Borisenko PRL 2008

http://www.imp.kiev.ua/~kord/papers/box/2008_PRL_Borisenko.pdf
http://www.imp.kiev.ua/~kord/papers/box/2004_PRB_Kordyuk.pdf
http://www.imp.kiev.ua/~kord/papers/box/2004_PRB_Kordyuk.pdf
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2004

http://www.imp.kiev.ua/~kord/papers/box/2004_PRB_Kordyuk.pdf


Transition metal dichalcogenides



CDW у TaSe2: commensurate CDW state

Borisenko PRL 2008

http://www.imp.kiev.ua/~kord/papers/box/2008_PRL_Borisenko.pdf


Peierls transition and Fermi surface nesting 

Borisenko PRL 2008

http://www.imp.kiev.ua/~kord/papers/box/2008_PRL_Borisenko.pdf


Iron-based superconductors



Paglione & Greene, Nat. Phys. (2010)
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Iron-based superconductors (FeSC)

H.-H.Wen & S.Li Annu. Rev. Cond. Mat. Phys. 2011

S.Nandi et al. PRL 2010

BKFA

http://www.annualreviews.org/doi/abs/10.1146/annurev-conmatphys-062910-140518
http://prl.aps.org/abstract/PRL/v104/i5/e057006
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Iron-based superconductors: electronic structure



Fermi surface of BKFA

V. Zabolotnyy Nature 2009

A. A. Kordyuk, J. Supercond. Nov. Magn. 2012

http://www.imp.kiev.ua/~kord/papers/box/2009_N_Zabolotnyy.pdf
http://www.imp.kiev.ua/~kord/papers/box/2009_N_Zabolotnyy.pdf
http://www.imp.kiev.ua/~kord/papers/box/2009_PC_Zabolotnyy.pdf
http://arxiv.org/abs/1111.0288
http://www.imp.kiev.ua/~kord/papers/box/2012_LTP_Kordyuk.pdf


Fermi surface of LiFeAs

J. Supercond. Nov. Magn. 2012
Low Temp. Phys. 2012
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Borisenko PRL 2010 Kordyuk PRB 2011

http://arxiv.org/abs/1111.0288
http://www.imp.kiev.ua/~kord/papers/box/2012_LTP_Kordyuk.pdf
http://www.imp.kiev.ua/~kord/papers/box/2011_PRB_Kordyukb.pdf
http://www.imp.kiev.ua/~kord/papers/box/2010_PRL_Borisenko.pdf


Zabolotnyy 2011
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Hole doped KFA



FeSC: electronic structure and superconductivity
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A. A. Kordyuk, J. Supercond. Nov. Magn. (2012)
A. A. Kordyuk et al., Phys. Rev. B 83, 134513 (2011)

http://arxiv.org/abs/1111.0288
http://www.imp.kiev.ua/~kord/papers/box/2011_PRB_Kordyukb.pdf
http://www.imp.kiev.ua/~kord/papers/box/2012_LTP_Kordyuk.pdf


Topological insulators



Topological insulators

Philip Hofmann arXiv:1210.2672

http://arxiv.org/abs/1210.2672
http://arxiv.org/abs/1210.2672


Topological insulators

Hsieh Nature 2009, Xia Nature Physics 2009

Bi2Se3

Franz Nature 2009

Spin injector: Hugo Dil, PSI, 2010



ARPES on Bi2Se3

Bianchi Nature Commun. 2010

+3h



Bi2Se3 as seen by ARPES



Bi2Se3 as seen by ARPES



Bi2Se3 CuxBi2Se3

Kordyuk PRB 2011

Photoemission-induced gating of topological insulators

http://www.imp.kiev.ua/~kord/papers/box/2011_PRB_Kordyuk.pdf
http://www.imp.kiev.ua/~kord/papers/box/2011_PRB_Kordyuk.pdf
http://www.imp.kiev.ua/~kord/papers/box/2011_PRB_Kordyuk.pdf
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