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Motivation

Realistic LDA+DMFT /quantum dot calculations
impurity problem e many orbitals
e often interesting physics at low T’
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e Hirsch-Fye QMC T > 300 K
e Wilson's NRG < 2 orbitals

scaling ~ 1/T°

scaling exponential in #orbitals




Projective QMC for Anderson impurity model
Feldbacher, Held, Assaad PRL 93, 136405 (2004)

Finite-T' Hirsch-Fye QMC (HF-QMC)

Tr Qe P
O) =
(O) Tre PH
e thermal fluctuations

o effort ~ 1/T7
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In more detail...

We need Green function, i.e., O = —c(1)c! (1) = —e /2 Hee (M1 m2)/2H i o=m2/2 H
Green function matrix

—BHy —(0—71)/2 H
G(11,m2) = —limj Tre 0 (0—T1)/2 H

e_(Tl—T2>/2 HCTe_(9+T2)/2 H
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TI‘€ B Oe
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e Time discretization

©OH

o L
e orelo dTH __ AT L H

e Trotter decomposition
eATHO + ATHpy — eATHoeATHU i %ATQ[HO, HU] i O(AT?))

e Hubbard-Stratonovich decoupling

ATU 2
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s;p==x1

= sum of non-interacting problems (MC sampling)
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DMFT(PQMC)

Ground state (PQMC):
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One-band Hubbard model (half-filling)
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Local spin susceptibility
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Away from half-filling ...
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Two-band Hubbard model (half-filling)

Arita, Held cond-mat/0504040
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Controversy: We:

One first-order Mott-Hubbard transition DMFT(PQMC)

[Liebsch'03'04; DMFT(QMC) only first line of H] Correct multiplet structure via

or two [Koga, Kawakami, Rice, Anisimov'04; DMFT(ED)]? Hubbard-Stratonovich decoupling of Sakai, Arita, Aoki’'04




DMFT(PQMC) results
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DCA(PQMC) study of the t-t' Hubbard model

Arita, Held'05
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DCA(PQMC) study of the t-t' Hubbard model

Arita, Held'05
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DCA(PQMC) study of the t-t' Hubbard model
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We: DCA(PQMC) — fast, direct route to T'=0




Spectral function within PM phase

Arita, Held'05
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Cluster susceptibilities
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Diagram of dominant pairing symmetry
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Conclusion
e Projective QMC — new impurity solver for “I" = 0"

e Can be used for DMFT and DCA

e [eatures:

e O-extrapolation converges fast to T'=0
e works with Gpr—o(7) instead of G (1)

e easy to implement

e Applications so far:
e One-band Hubbard model at and away from half-filling
e [wo-band Hubbard model — two consecutive Mott-Hubbard transitions

e DCA(PQMC) — pair susceptibility in the t-t" Hubbard model

e Outlook:

PQMC for LDA+DMFT and LDA+DCA



