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1 particle vs 2 particle spectra



Modern momentum resolving techniques
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Одно-частинкова спектральна функція = Im G



Спектральна функція = Im (функція Гріна)

























Спектральна функція

EDC(w) = A(w)k

MDC(k) = A(k)w
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Kordyuk PRB 2005



Scattering rate: T- and x- dependence

Kordyuk PRL 2004



Scattering rate: 
Two channels

There are two channels:
1st electron-electron scattering and
2nd electron-boson scattering



w



wW

En
er

gy





w



wW

En
er

gy



1 particle & 2 particle spectral functions

polarization bubble

Σ ~ (Gχ)k,ω



Σ ~ Gχ

χ ~ GG

Σ ~ GF

F



Двохчастинкова функція –
функція Лінхардта

c(W,q)



Tranquada Nature 2004

Spin susceptibility structure

DOS Dispersion



Spin susceptibility structure

Hayden Nature 2004

c(w,Q)



Hinkov Nature 2004

Spin susceptibility structure
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Looking for "fingerprints" 

(Δ,Σ) = EE(Δ,Σ,ε,χ)

Σ ~ (Gχ)k,ω
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if 2nd order perturbation theory works

χit ~ (GG)k,ω
"itinerant" 

magnetism







Gχ ~ Σ
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G0χexp ~ Σi
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we + Hinkov & Keimer + Dahm & Scalapino 2006



ARPES

χ ~ GG

INS

we + Eremin 2006

RPA

itinerant



χ ~ GG

Inosov PRB 2007





Inosov PRB 2007





Inosov PRB 2007



Fourier transform (FT) & Correlation



Fourier transform (FT)



Fourier transform (FT)

https://youtu.be/spUNpyF58BY

https://youtu.be/spUNpyF58BY


Fourier series



Fourier transform (FT)



Fourier transform (FT)



Fourier transform (FT)



Fourier transform (FT)

http://bigwww.epfl.ch/demo/ip/demos/FFT/

http://bigwww.epfl.ch/demo/ip/demos/FFT/


McElroy, 2004





McElroy, 2004
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Impurity scattering

1D 2D



q = k1 – k0

q1

q2

χ(q1) > χ(q2) 
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McElroy, 2004



kqkkk dAAA )()()(   AC

)()( kr AS   ACF 

)()(
2

kk AA FFAC   

)()()( RSA  rk   FFF

Impurity scattering hypothesis:

Definition of autocorrelation:

Another definition through 

the Fourier transform

(Wiener-Khinchin theorem):

Phase retrival algorithm: )(          )( rk SA   FF PRA

Way to ARPES



Phase retrival algorithm

J. Phys.: Condens. Matter 13 (2001) 10689



Phase retrival algorithm
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Representations of quasiparticles in different spaces of high-Tc cuprates:

Kordyuk JES 2007



Phase retrival algorithm

Kordyuk JES 2007



Теорема Блоха
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