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o Motivation & Main ideas.

@ Average transverse momentum and multiplicity.

@ Experimental equation of state in p+p and p+Pb collisions.
o Scaling laws: Energy density and (pr).

@ Conclusions & discussion.
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Motivation and Main ideas

@ The measurements of low-momentum provide information of
the non-perturvative QCD.

e High multiplicity p+p events produce matter that can be
describe by thermodynamic where quarks and gluons are
degree of freedom.

@ The flattening (pt) vs N¢yp, allows to study:
— Possible signal for a phase transition in hadronic collisions.

— The EoS (Relation among thermodynamics variables).
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(pr), simulation vs data in p+p collisions
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Ratios and mean multiplicity for PYTHIA, p+p
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Radio parametrization and normalized multiplicity
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Energy density vs Ney /St
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@ A clear scaling law is observed at low multiplicity for all colliding
systems.

e N¢p/St 2 3 a breaking law appears.

J. D. Bjorken, Phys. Rev. D 27 (1983), 140-151
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Energy and entropy for pions, CMS
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Energy and entropy for pions, ALICE
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Ratios and mean multiplicity
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Conclusion & discussion

@ (pr) can be described for the Monte Carlo generators (EPOS
and PYTHIA), using the collective effects.

@ Multiplicity is one piece of the puzzle that can not be matched
with both generators, using the same inputs that describe the
(pr)-

e Multiplicity distribution normalized to the interaction
transverse area is an excellent variable to see a scaling law of
the (pr) and energy density at lower energies for different
colliding systems and energies.

@ The abrupt change in (6S77)/{pT)® when they are plotted as
a function of (pr), reveals possible phase transitions, however
only the p+p results from ALICE show kind of saturation and
the identify for CMS in the case of the pions.
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Impact parameter & mean transverse momentum
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Ratios and mean multiplicity for EPOS, p+p
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Transverse mean momentum, charge particles ALICE, p+p
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Higher energy
show a little bit of
more of
discrepancy for
PYTHIA and
EPOS for low and
high multiplicity.

The same distribution where each event generator includes flow or
hydro effects (middle) shows a better agreement among them at low
multiplicity; nevertheless, the disagreement increase when
multiplicity does, and larger disagreement for UrQMD is seen.
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