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FRG APPROACH COMBINING FRG AND DMFT APPLICATION: HUBBARD MODEL OUTLOOK
* The functional renormalization group (fRG) is * FRG scheme is very abstract, so any flow in the " Study 2d Hubbard model with perfect nesting = Address Fermi-arc and pseudogap behavior in
based on an exact field theoretic equation for quadratic part can be implement and strong antiferromagnetic instability [3] the cuprates [11]
a generating functional [1]
y . B 52TA -1 * |dea: Flow from DMFT limit to (2d) model of = Z (ti; wcy,a +h.c)+ UZW,W,¢
i—AFA[g/Jj Y| = — (1/), gb) — 1( 0/\{ ] ) interest [3] i.j,0 i
¢ O beginning of the flow = Vertex function in particle-hole (ex) channel
= Inverse propagator, 1 /1(Ao) =0 '
— Ag) = 1 U=0.75D,T=0.100D
which includes cutoff 0 (ko k) =[Gy (ko, k)]~ oo 4
3.5
= Hierarchy of don A 2.2 _
differential equations T N 2
for vertex functions E|
(truncation is ﬁr(m: S| = Look for charge order in doped Mott insulator
necessary) 0 - [5-7]
-0.5 — - . . . e%n SO oo 0 O g
0 0 0 0 nl Py
= Unbiased analysis of Ji(A = 0) =1 ®  [D] He 5.9 T S g G e g s g
competing instabilities fald = 0= ® o o o o o aoff’
i P iblg end of the flow * Flow of vertex functions for different doooonoaoaoaol
> POSSIDIE S (i (8). 750 ()] = temperatures shows instabilities emerging + . o o o o
o s | (comparison with conventional fRG results) j;” PR S |
S.UCCGISSfU”y applied in many L I /dTZEi,a(T) (&j(%—t@'jf1,@'j(A)—&im—K(T)&jb(A))Cj,a(’r) +U > nip(r)ny (1) e b o B o . &’
situations [1] (2d Hubbard " 0 iao z’ 50 + s & 8 6 5 ol
model, pnictides, graphene) * Inverse propagator reads 14--0--0--0-0-0-0-0 oo "
10t DMF’RG c o o o o o
) : : : : : C—8————- 88— o, M,
Disadvantage: Application of fRG is é\k(zw) = iw — [1e(N)ek + 1 — fo(A) K (iw) 0 e = 6
usually restricted to weak coupling < U . /
= Same hierarchy of flow equations CH M ttaad s T IY
. 201 3260 a )
* Decouple at fourth order and use initial | 00 . CONCLUSIONS
N conditions l‘)m“‘“‘“*~~A**~L“L‘AA
DMFT APPROACH yAin (Zw) EDMFT(%}) 0 et e H"’l * Proposed a new method combining FRG with
A DMFT to analyze properties of strongly
FAi“(iwLiwéjim;k'ljkfzjkﬂ FDl\[FT(w1 i), i) correlated fermlon.s“
. L atti del is described b feacti * Results for the self-energy (momentum- » Demonstrate feasibility for 2d Hubbard model
-9 IC?t model 'Z ﬁcscrl < : y € s%cwe . Then <olve differential equations resolved) at half filling and intermediate coupling
impurity model and self-consistency condition q ) | | | | . Many interesting extensions
Hubbard-like model it;f(eiztlive Anderson-like . Use channel decomposition - PR, T Challenge: parameterization of vertex function )
005+ — _
@t t @ [wi,wsy,w1) & U+ T(w] +wsy) +To(wy —wi) + s (wh — wr) = fﬁﬂ [ ~
q = = P T ST L oif, / LITERATURE
LR N0 i ) R
DMFT | t t | 015 7 1] W. Metzner, et. al., Rev. Mod. Phys. (2012)
| t | t @ @ “2 ©2 i 2] A. Georges, et al., Rev. Mod. Phys. (1996).
/ prosum \ 02l 3] C. Taranto, et al., cond-mat/1307.3475 (PRL '14)
; s . B = Momentum patches for vertex functions ! ’ o ° H 4] K. Shen, et al., Science 307, 901 (2005)
N——/ Impurity solver | | " 5] R. Comin, et al., cond-mat/1402.5415(2014)
. Effactive actlon ) comssToCy = Comparison with conventional FRG scheme 6] K Fujita, et al., cond-mat/1404.0362(2014)
B B 0 7] A. Allais, et al., cond-mat/1402.4807 (2014)
Seff = / /dT ZCOJ (1 — 7o (') + U/d’rnoﬁ(’r)nojufr) fRG _am DMF’RG e N Y,
0 0 0 e — - N
g N ( )=z —¢gq _@ Describes 0.025F Xﬁ/“U =05 oo a7 —
o bath = el = ACKNOWLEDGEMENTS
= Exact in the limit of infinite dimensions =] r | y
< U0 S S We acknowledge financial support from FWF
* Non-perturbative solutions can access strong - \// 7 th"OUQhhthe_ELOCJ)GRCEQ&)'-59CI7-IN61166 (I\IlleGSG f
coupling regime (e.g. Mott physics 0.075 | research uni and [-61U-N1b, Trom
PINg 1e3 (€.9 Pny ) DMFT —— DFG through research unit FOR 723 and through
Disadvantage: Non-local correlations are Grant No. BA 4371/1-1, from RFBR Grant No. 10-
neglected egntirel 01 125 25 3.5 125 25 375 50 02-91003-ANF_a and grant of the Dynasty
9 y Y N Y N Wr Y  Foundation, and FWF SFB ViCoM F41. )




	Slide 1

