Localization of Dirac modesinthe SU(2)-Higgs
model at finite temperature

Gyorgy Baranka and Matteo Giordano

ELTE Eotvés Lordnd University, Institute for Theoretical Physics, Pdzmdny Péter sétdany 1/A,
H-1117, Budapest, Hungary

EOTVOS LORAND
UNIVERSITY | BUDAPEST

Motiv

e The connection between deconfinement and
chiral symmetry restoration at the finite tem-
perature QCD transition is still not fully un-
derstood.

Phase diagram at fi

The model displays three phases: a confined phase at low 8 and k, a deconfined phase at large 5 and
low k, and a Higgs phase at large k, distinguished by the average Polyakov loop and gauge-Higgs
term.
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e Low Dirac modes could be key in understand-
ing this connection.

e Chiral symmetry breaking is controlled by the
density p(A) of low modes according to the
Banks-Casher relation
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e Deconfinement is signalled by the ordering of
Polyakov loops

P(Z) = tr Pexp{z'g [T dtAy(t, f)}.

Localization properties
e “Sea/islands” picture: Islands of fluctuations

in the sea of ordered Polyakov loops are “en-
ergetically” favorable for Dirac modes = low-
lying Dirac modes localize [1].

In the confined phase the fractal dimension of low modes hovers around 3, while in the deconfined
and Higgs phases it is 0 up to a “mobility edge”, A., and 3 above.

B = 2.6, k = 0.3 (Deconfined phase) B =2.1, k =1.0 (Higgs phase)
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The model on a hypercubic N2 x N; lattice is

defined by the action In the confined phase I, = I, rur, While in the deconfined and Higgs phases I, =~ Is, rmur above
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Localiz The mobility edge can be identified as the point where I, takes its critical value|2|. As one approaches

the confined phase, it decreases, and A. — 0 in the crossover region (black dots in the phase diagram).
At the transition from the deconfined to the Higgs phase, the dependence of A. on x changes.

Localized (resp. delocalized) modes occupy a fi-
nite amount (resp. a finite fraction) of modes.

Localization can be studied [2]
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e or by studying the probability distribution of
the unfolded eigenvalue level spacing

. =

S0

/O U p(s)ds, s = (i — A)p(A).

with known pp.;....(s) for localized modes, and
prur(S) for delocalized modes.

Our results confirm the universality of the “sea/islands” picture and the close connection between

deconfinement and localization of the low Dirac modes.
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