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Bottom line up front

e Dynamical CNM effects for no-QGP
baselines.
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e Collisional energy loss more important in
small systems.
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Challenges of identifying QGP signals in small systems with high-p+ hadrons

e Potential cold nuclear matter (CNM) effects distort the baseline
This work — dynamical calculations of CNM modifications [1].

e Nuclear geometry / centrality definition:
This work — study both p-Pb, d-Au and light-ion systems O-O.

e [s there a QGP? How it evolves in small systems?
This work — test two extremes:

e No QGP formation, color density=0 (medium scattering centers=0).

e QGP formation with maximum color density oc T2, given by hydrodynamic simulation [2] V.
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Dynamical cold nuclear matter (CNM) effects

e Cronin (broadening) effect: Ak? o 1?AY/3; dynamical shadowing: dx,/x, oc L2 B L [4]

e Cold nuclear matter energy loss from collision-induced soft gluon emission [5]
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QGP effects in large and small systems
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Scenario I: no QGP formation, only cold

nuclear matter effects
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Scenario Il: QGP formed with a

local-thermal color charged density
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e d-Au data: PHENIX [9]; p-Pb data: ATLAS [10] (with (T,4) from the Glauber-Gribov model)

e Compare to d-Au & p-Pb, CNM effects in O-O are small — ideal to searching for QGP.

o QGP effects in d-Au at RHIC energy is small.

e In p-Pb at LHC energy, QGP effects with color density < T3 is inconsistent with data.



Conclusion & references

CNM effects
e are strong in small asymmetry systems such as p-Pb and d-Au;
e are much weaker in light-ion system O-O;

e can introduce centrality-dependent suppression at large pr due to CNM energy loss.

QGP effects?
e QGP effects with color-source density give by hydrodynamics (oc T3) is inconsistent with Rf‘A in p-Pb.
e AE®/AE™d increases in small systems: a change in the flavor separation of Ry4.

e Future scenario Ill: jet quenching with non-equilibrium color charged density.
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