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Some random events are better classified by geometric average

Main result:

Zero-temperature phase diagram of the disordered Hubbard model at

half filling

' Anderson
| insulator

line of vanishing
Hubbard subbands

crossover

coexistence |

Y @é:} w regime

. A .

1 ¢ AMH® Mott insulator
%0 os T Y% 2 25 3

U - interaction, A - disorder



Collaboration:

e Walter Hofstetter - Aachen, Germany
e Dieter Vollhardt - Augsburg University, Germany



Mott-Hubbard MIT at n =1
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Hubbard model to capture right physics
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Physical picture, n =1

atomic levels
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spin flip on central site

dynamical processes with spin-flips inject
states into correlation gap giving a



Dynamical mean-field theory for U

Kotliar et al., Vollhardt et al.

Lattice problem of interacting particles is mapped onto

a single impurity (single atom) coupled to the molecular bath
molecular field

Molecular (Weiss) function G(w)

iIs a dynamical quantity,

determined self-consistently
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T=0 Mott transition according to DMFT

Kotliar et al. 92-96, Bulla, 99

quantity to be determined

A(w) = —23C(w)
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Anderson localization:
propagation of waves in a randomly inhomogeneous medium

random conservative linear wave equation
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\Ijk(E) (’I“) ~ Zz SiIl(k‘T + 51)

Anderson 1958: (no averaging) — strong scattering forms
“standing” waves, sloshing back and forth in a bounded region of space

Localization is a destruction of coherent
superposition of spatially separated states



Anderson model:
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Anderson MIT - cont.:

Returning probability P;_, ;(t — oco; V' — 00) ?
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P;_,;(t = oo; V — 00) = 0 for extended states

P;_,;(t = oo; V — 00) > 0 for localized states



Characterization of Anderson localization:

Local Density of States (LDOS)
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Statistics of LDOS:

p;(E) is different at different R;!
Random quantity!

Statistical description P[p;(E)]!
Exact diagonalization — Schubert et al. cond-mat/0309015

Broadly distributed Plp,(EF)]

1 Multifractality - (M (*)) ~ L=/(%)

Typical escape rate is determined by the typical LDOS



Anderson MIT - cont.:

Near Anderson localization typical LDOS is
approximated by geometrical mean

Ptyp(E) = pgeom(F) = el pi(E))
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Theorem (F.Wegner 1981):

P(E)av = (pi(E)) >0

within a band for any finite A



Dynamical mean-field theory for U and A

Byczuk, Hofstetter, Vollhardt

Lattice problem of interacting particles is mapped onto
an ensamble of single impurities (single atoms)

molecular field

Molecular (Weiss) function G(w)
iIs a dynamical quantity,

P G(w) determined self-consistently
_ ptyp(E) — e(lnpi(E)>
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DMFT with Anderson MIT:

after idea from: Dobrosavljevic et al.,
Europhys. Lett. 62, 76 (2003)
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Phase diagram for disordered Hubbard
model:
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Mott-Hubbard transition in disordered
Hubbard model:
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* Luttinger (FL due to U)

3 * Hysterisis A.1(U), A(U)
* Crossover

* Similar conclusions with (p;) schme



Spectral functions in disordered Hubbard

model:
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* Redistribution of spectral weight
* Reentrant Mott-Hubbard MIT

* Anderson MIT - p com(w) — 0



Anderson transition in Hubbard model:
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* A(0) ~ [Ac(U) — AU)

with S =1o0or <1

* Two insulators: Mott and Anderson * Adiabatic continuity

(U>0,A=0)— (U=0,A>0)



Conclusions:

e Geometrical means used to study
Anderson MIT in correlated electron
system within DMFT

e Complete phase diagram

e Hysteresis and crossover in Mott-Hubbard
MIT

¢ Nonmonotonic behavior of A (U) at
Anderson MIT

e Two insulators connected adiabatically



