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[lbupooa DMFT:

JIoKasibHas cobcmeeHHasi aHep2us
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[loupooa DMFT — II:

MOJIbKO JIOKasIbHbIe Koppernsyuu

Mpupoda DMFT — Iil:

npeHebpexxeHue 8biCLLUUMU MOMEHMaMU
rnpuUMecHoU 3adayu



Since DMFT uses only the Green’s function

of the impurity problem,

its reasonable to construct an expansion in higher
vertex parts:

zeroth order of such series would coincide with DMFT



OniucaHue HerlokaribHoOCMuU 8
DMF T-nooxoo0ax

*Cluster methods
*Integral ladder-like equations

*Introduce classical fluctuations to describe AF modes
*Dual variables




3ameHa nepemMeHHbIX
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Cmbicr npeobpasosaHus

“KpacmBoe” raMunbToOHOBO AencTBme
C MrHOBEHHbIM (HO 6onbwum!) U HerammnbTOHOBO AeNCTBUE C

mmmm))> YaCTOTHO-3ABUCALLMM,
cogepxalum Bce nopaaku V
(HO nNpeHebpexeHne um npneoauT
K OCMbICITIeHHOMY pe3ynbTary!)

(MOXXHO HOCUTb B KapMaHe, ecT mMaro)

(ogHa Mopoka)
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Marnocmu e npeoersibHbIX criydasx

Kak u DMFT, Teopusi xopowio paboTtaeT B611M31 aTOMHOIO U
cnabocBsizaHHOro npeaena, N UHTeEPnonupyeT Mexay HUMM.

B npegenbcHbIX criydasix, eCTb iBHbIN Manbii napameTp:
B npepene cnaboun cBs3un, B Aguarpammax manbl BEPLUUHBI

B6nun3u aTtomHoro npeaena, marsbl NIMHUA



CnekmpasnbHasi mJ1IomHocmb Ha ypoeHe Pepmu
e dornupoeaHHouU t-t’ modesniu XabbapOoa
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CnoxcHocmu EDMFT

JIOKanbHbIM NONAPU3ALMHHBIN ONepaTop

OueBUAHO, HE rOANTCA ANA KONNEKTUBHbIX MOA.
Hanpumep, ana nnaamoHoB A0aXKHO bbiTb (RPA)

COXpaHeHune 3apsdana.
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CnoxcHocmu EDMFT - |l:

cynepobmeH 8 mooesnu Xabbapoa
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B EDMFT, cynepobmeH Hago BBoauThb ad hoc
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Llenb: Teopusa, BKAOYAtOWAA KONJIEKTUBHbIE MO/b!:
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CmaHOapmHasa ouazpammamuka

dopmunpoBaHue KONNEKTUBHbBIX MO/, N€CTHULbI

B B L B

AN CUCTEM C CUNbHBIMU KOPPENALNAMMU:
NEeCTHULbI B AiyanbHbIX pepMMnOoHaX

B3aumoodelicmeue KosnneKmueHbiXx MoO: (AyanbHbIN) NAapKeT

B B L =

“INMapkeTHble” — NpPaKTU4YECKM CMHOHMM “Hepellaemble”




3aMeHd nepemeHH»bIX

E E E 33’ AT
S = S‘me C C’r] + (Ek - wcr wkg‘—«wka + (I/Qk - iXQ ) p;}kjf)ﬂk‘j’
w, k.o Q.k,7,7’

ID[ } fD[ }det( 1E(]5 )ID[]CT]C} e{_fi‘afE_iaff—l—fTa_fc—l—cTaff}

ID [P*-.P] ep*wp _ fD [P*-_P] det (ab[_,v—la_b) fD [77*:'7?] e{—?}*abw_labn+n*&bp+p*ab??}’

\J
5* _ — Zwk G;ﬁ} :kawk — ZQk ff.g‘;klnaknﬂk + Zz ﬁ[?;’i? fi*. fj]
Gon=gat (e — Ay) gt — 9!

X5 = xq (Ve — Ao) " Ixg' — xg!

~ 1
U, £, 1] = Lo (Awanifliafo + Noanafl fura) + § Sowa Towalliall afufo +

< (?w+Qwa_QCLCL; Zimp —Jww’ (6Q+w_wf — OQ) T = Cw—i—QCIJpQ >z'mp —~< p >z‘mp gw(SQ
'}'ww’Q - A{UQ e

Guw+Qdw —QGwdw’ Jwlu+0 X0



Corrections to EDMFT:

self-energy and polarization-operator for initial and dual ensembles

DEFINITIONS

Real ensemble
Ef — G_l o g—l, H.f — X—l o X—l

Dual ensemble

— . e

Y=GTt-gh NI=x"1t-x!

EXACT RELATIONS

- _ -1
() = Ewé + go; g L =TIg; + xa



Single-loop approximation

EDMFT+GW, and all the more EDMFT
are not charge conserving!!!

XK=0¢0,
totally wrong description of plasmons etc.
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KoHcepBaTMBHCTb CBA3aHa C KaZIMBOPOBOYHOM MHBAPUAHTHOCTbIO
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JIoKasibHbIU MOMEeHM

cayyau 6onbwol eepwUHHOU Yyacmu

OANHOYHbIN aTOM
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MeaneHHaa AMHAMMWKA NOKaIbHOrO MOMEHTA He NpoABAAETCA B GYHKLUUMU
[pMHa, HO onpeaenAeT BEPLUMHHYIO YacTb
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Problem of non-locality
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Remind that the condition DOS(0)=const results from the locality of 2



Antiferromagnetic pseudogap
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DMFT (black line), and dual-fermion AF ladder (red line)
DOS at U/t=4, 3 t=5. The dual-fermion DOS exhibits an
antiferromagnetic

pseudogap.
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Modeling the Fermi arc in underdoped cuprates

M. R. Norman,! A. Kanigel,?2 M. Randeria,* U. Chatterjee.?2 and J. C. Campuzano? !

(a) |Antinode
(b)

Intensity

Intensity (arb. units)
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FIG. 2: {Color online) (a) Experimental energy distribution
curves (EDCs) for optimal doped BiaSroCaCusOg (Bi2212)
around the underlying Fermi surface in the pseudogap phase
(T=140K) divided by a resolution broadened Fermi function.



Spectral density at Fermi level for doped t-t’
Hubbard model
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Calculations with
diagram (b)



t-t’ Hubbard model:
reconstructed spectral function at nodal and antinodal points
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Renormalization of the spectral function

near Van Hove singuliarities
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