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Abstract

Within the color String Percolation Model, the
contribution of bulk viscosity in pp and pPb
collisions is exposed for the first time. It is intended
to exhibit a phase transition as a change on this
variable in the critical temperature region.
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String Percolation Model

The percolation theory uses scaling and power laws to
make descriptions. From these we can obtain the critical
points of thermodynamic quantities.
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At a given critical temperature we will have a geometric phase
transition or connected system




Model parameters

To study percolation, a density of C b _ - N®
elements is necessary: Sp
d N The multiplicity of particles depends on the
1\ n7Ss average number of strings and is scaled by a
—— k F (C ) N factor that is a function of the density
dy parameter (in the central rapidity region).
1—e ¢
The function that describes F(Ct) n ik
this color saturation is: L1
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The overall fit to all energies of this multiplicity in the region of central

rapidity provides the values that will be used
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To determine the parameters we use a fit for the invariant transverse
momentum spectra with the minimum bias for charged particles is used,
with three energy dependent quantities from the following power law:
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of which we have
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%, pPbat \s=5.02TeV

mr* for pp collisions
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pPb \s = 5.02 TeV

The deviation is used for each type of multiplicity - e
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To obtain the temperature we used the distribution for the color field
fluctuations modulated by the Schwinger mechanism. As they are related to
the average tension of strings and thus with the color reduction factor is
proposed to be proportional to the inverse square root of this factor.
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Viscosity

Experimental results had showed that systems formed
from collisions at LHC share characteristics with a near-
perfect fluid.

In general, for any material there are two types of viscosity
defined: the shear which has to do with surface tension and
the bulk depending on the internal characteristics of the
fluid also called volumetric viscosity.
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Shear Viscosity

& [
: —
[ Is(TeV)
0.7 1— pp,7 / ' .
: —— pp,2.76 77 TL
1 = —+-pp,0.9 —
06— .|  —pPb5.02 [ - L Ct ~
- : = r)( l =l 5 - )
05— 4
0.4 From the kinetic theory, a mean
- free path is assumed for the
0.3 . sources in a way that relates
- . | .. .| theviscosity to the string
il .. density parameter.
0.2F iR AP ETRT EH Y L yp
Sl 1/4n AdS/CFT
:I 1 1 | I I | | I I | | I I | | I I | | I I | | I I | | I I | |
0.9 1 1.1 1.2 1.3 14 1.5 1.6
T/T.
[7]P. K. Kovtun, D. T. Son, A. O. Starinets, Phys. Rev. Lett. 94 (2005) 111601. 14

[8] I. Bautista, A. F. Téllez and P. Ghosh, Phys. Rev. D 92 (2015) no.7




e ¢ 0.019A

9
Cs=| =5 —-1 —0.33 + - .
| F(¢")? 3CTF(C)?
Speed of Sound
S L isrev)
A property describing the 05« pp7 |
. . . B +pp!276 A
internal behavior of a medium - +pp0.9 ‘ ‘
is the rate at which the sound 92> +pPb5.02
is propagated. The model ] {
provides an expression for its 02|~ [
. . - o
determination. ] |
0.15— |1
o1 |1
0.05—
0:III|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III
0.95 I 105 11 115 12 125 13

T

Cc

15
[1]Braun, M. A. Dias de Deus, J. Hirsch, A. S. Pajares, C. Scharenberg, R. P. and Srivastava, B. K., arXiv 1501.01524 [nucl-th].

e




Conclusions

The speed of sound is according
to the results of Lattice
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