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1 particle vs 2 particle spectra
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CnektpanbHa PyHKLUIA
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Scattering rate: T- and x- dependence
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Scattering rate:

Two channels
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1 particle & 2 particle spectral functions

Z - (G *X)k,w

polarization bubble
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Spin susceptibility structure
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Spin susceptibility structure
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Looking for *'fingerprints"

If 2nd order perturbation theory works

® (A2)=EE(AZkEX) SC
Z ~ (G*X)kw N

® Xi ~ (G*G), ,, “Itinerant”
’ magnetism
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Fourier transform (FT) & Correlation



Fourier transform (FT)

Flw) = /_ (et dt

f(t) = 1 /_OO F(w)e™ dw

21 J_



Fourier transform (FT)

76 = f f(z) e 2 da,

f(z) = f 7 (&) 2ot de,

https://youtu.be/spUNpyF58BY



https://youtu.be/spUNpyF58BY

Fourier series



Fourier transform (FT)




Fourier transform (FT)

F(t) f(w)
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Fourier transform (FT)

"time" domain frequency domain
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Fourier transform (FT)

Step 1 : Fourier transform (Modulus) [logarithmic scale] v

Value at [586,054] = 415.382 I:’:'-l:l- Value at [508,227] = 47 ﬂla

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



http://bigwww.epfl.ch/demo/ip/demos/FFT/
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Quasiparticle Interference at Impurity Atoms

‘Mixing of |k) and |k,) by scattering
creates
interference term, with wavevector

—» —»

é:h_k
sInterference results in modulations in

LDOS with wavelength ; _ 27
g

Crommie, Lutz & Eigler, Nature 363,

924 (1993)

McElroy, 2004



Impurity scattering

1D 2D



¥ ~G*xG ~ jA(k)A(k+q)dk




Kk, [2n/a]

Octet of regions at ends of ‘bananas’ have smallest dE/|dk|
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Octet of regions at ends of ‘bananas’ have smallest dE/|dk|
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Way to ARPES

Impurity scattering hypothesis:  [FS(r)| = AC A(k)

Definition of autocorrelation:  AC A(K) = j A(K)A(k +q)dk

Another definition through ,
the Fourier transform AC A(k) = F|FA(K)|

(Wiener-Khinchin theorem).

FA(K)| = /FIFS(r)| = R(p)

Phase retrival algorithm:  A(K) = PRA\/F‘FS(")‘



Phase retrival algorithm

FT(Mark) = A,,, e

FT(Ross)= Ay, e =

.

FT—] (AMarkei(pRoss )

ei(PMaxk )

FT'(A

Ross

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



Phase retrival algorithm

A(k) = PRA |[FA(K)
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Representations of quasiparticles in different spaces of high-Tc cuprates:

Avsk

|FA| + 50% noise vs p ACA'vs q

Kordyuk JES 2007



Phase retrival algorithm

IR'n =FA,,
R, = R expliarg(R,)].

—1
Ay =F7R,,

L Re(A)) if Re(A) > 0,
"7 ) Re(A, — BAL) ifRe(A,) <0,

Kordyuk JES 2007
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2H-Cu, TaSe,




