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The model

SU(2) gauge theory coupled with an Higgs
In fundamental representation

S = Sw[U] = 5 AP (@)U, (@)@ (x + ) +
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The model

SU(2) gauge theory coupled with an Higgs
In fundamental representation

S = SwlU] - 5 S A@ @)Uu(@)@( + 1) +

+OT(x +/1)U;£(a:)<1>(x)}
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Features of the
model

Limiting cases:

SU(2) gauge theory
confinement

O(4) c—model
m (=00 —> Spontaneous symme-
try breaking

mK = () =——>

unitar . ,
m0=0& gaugey — indipendent U,(z)’s

unitary

gauge —> N0 dynamics

B =00 &
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model

Fradkin-Shenker theorem:
Phys. Rev. D 19, 3682 (1979)

In the red region

| local observables
are analytic R
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Results In literature
forthe )\ = oo case

= first numerical study on 4* lattice seems to
confirm theoretical prediction
Lang, Rebbi & Virasoro Phys. Lett. B 104, 294 (1981)
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Results In literature
forthe A\ = oo case

= first numerical study on 4* lattice seems to
confirm theoretical prediction
Lang, Rebbi & Virasoro Phys. Lett. B 104, 294 (1981)

m claims of two-state signal on 12* lattice at
6 = 2.3 (but with small statistics)

Langguth & Montvay Phys. Lett. B 165, 135 (1985)

m “the system exhibits a transient behavior up
to L = 24 along which the order of the
transition cannot be discerned” (also Iin this
case [ = 2.3)

Campos Nucl. Phys. B 514, 336 (1998)
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New results

Local observables analized
m plaguette (P)
m Higgs-gauge Iinteraction:

G = 5Tr[¢"(2)U(2)(z + f1)]
menergy density £ = 68P + 4rkG
m /> monopoles density (M)

Non-local observables analized
= Polyakov loop (F;)
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Results for “small 5"
and 7= 0
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Results for “small 5"
and 7= 0

Similar results for M, P and E susceptibilities
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Results for “small 5"
and 7= 0
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Results for “big 3"
and T'=0 (6 = 2.775)
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E Binder Cumulant

Results for “big 3"
and T'=0 (6 = 2.775)
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Results for “big 3"
and T'=0 (6 = 2.775)
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Results for “big 3"
and T'=0 (6 = 2.775)
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Looking for the
critical pointat 7' =0

First method
A=E —E  e=%(E +E.)

. 2
limy o B(E) =2 — 1 (2) + o(A?)

for a mean field critical point A o ¢'/2

limy oo B(E) = % — v (8 — 5.

WO
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Looking for the
critical pointat 7' =0
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Looking for the
critical pointat 7' =0

Second method
X(0) =V ((07) = {0)7) < VA?
for a mean field critical point A oc ¢/

fitting v = 7o + V&
~ /73(6 T ﬁc)
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Looking for the
critical pointat 7' =0
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Conclusions

m the first clear signal of first order scaling was
obtained in the A\ = oo case
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Conclusions

m the first clear signal of first order scaling was
obtained in the A = oo case

m the critical endpoint position was estimated In
two independent ways

B = 2.7266(16)
32 = 2.7299(36)

m the problem of the interpretation of the phase
transition as a deconfinement one is raised



Conclusions

Thank you!
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