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MOTIVATIO

What can we say about the infrared
and ultraviolet behavior of QCD?




Asymptotic Freedom and dynamic Mass
The osign on t hpgthdieffared region,

function for N;=3 makes QCD exhibits confinement
possible asymptotic and dynamical chiral
freedom. symmetry breaking.
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The coupling becomes smaller and itis The coupling increases so is ngiosibleto
possible to use perturbation theory. use perturbation theory.

#= It will be possible to changeN, and N; in such a way that we
| q__have an Universe without asymptotic freedom and restore chir

“symmetry?
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CHANGING FLAVOR A
COLOR NUMBER

How this affect to dynamical mass
generation an confinemen?




HowN. and N; affect the dynamic Mass?

Chiral symmetry is
restored atN>6 for
different critical values of

We modify the coupling in
the contact interaction
model in order to have a

lambda.
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Lattices studies show that chiral symmetry is
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restored forN; between 8 and 12. Quark Dynamic mass (chiral limit) as a
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Continuum QCD studies demonstrate thar ftf.=3, chiral
symmetry restoration happens al; between 7 and 12.
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HowN, and N; affect confinement?

We introduce a flavor The quark is deconfined
dependent infrared cutoff: when the critical pointN
IS reached.
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Here, M(2) is the Dynamic mass fd{,=2 y N=3. And at the
limit M(Nf)--->0, the cutoff is infinite.

In the fundamental
representationSU(N), Gelt
Mann matrices satisfy:

.
8 yaya _ B Confinement scale as afunctim‘i
Za:l AT = 2 (Ne 1/NC) of flavor number.

10 Pt

-

Thus, we obtain dynamical chiral symmetry breaking ﬁ
and confinement simultaneously a f i




HowN, and N; affect confinement?

Color number anti screens

. . ForN=0, the minimumN,
the interaction:

to generate dynamic mass
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WhenN; increases, higher values olN, are
needed to generate Dynamic mass.

The interaction ofN; y N, are in constant competition, the first
screens the interaction (deconfines) and the second, anti
screens (confines).

For a givenN,_, we can increase\; to a
critical value in order to generate mass.




NOW WE PUT THE QUA
IN A THERMAL BATH AN
MAGNETIC FIEL

How this affect the dynamical
mass generation and the critical values?




How temperatureT influences onM?

At low temperatures, the
qguark is confined. At high
temperature, the
Interaction diminishes.

Increasing temperature
restores chiral symmetry.
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Both T and N; contribute to chiral symmetry restoration ar,
deconfinement. &




How a magnetic fieldB influences onM?

Lets consider a The magnetic field
homogeneous magnetic produces magnetic
field, transverse to quark catalysis, this compete
momentum.
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IncreasingeB Is translated in a larger critical number
flavor needed to restore chiral symmetry.




