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QCD challenges in ppAand AA collisions at high energies

Outline

A How do we validate or falsify incomplete models
I CGC model vs CGC picture

A Microscopic vs macroscopic interpretations of
small systems
I The special role of the meson

I Separating pp collisions/production into soft and
hard components

Origin of QGP in small syster(is Christiansen, Lund)

A Why is QGP in small systems interesting



QCD challenges in ppAand AA collisions at high energies

HOW DO WE VALIDATE OR FALSIF
INCOMPLETMEODELS
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QCD challenges in ppAand AA collisions at high energies

The challenge

A In the end the quest for origin @GPlike
effects in small systems about validation
and falsification of models

A Fundamental caveat: models are incomplete
I Missing physics, approximations, LO and tuning

~ Aldea of this talk: to falsify models we need to
focus on their principles rather than their
predictions (and be lucky)

Origin of QGP in small syster(is Christiansen, Lund)



QCD challenges in ppAand AA collisions at high energies

CGC early predictions forRb

Phys. Lett. B28, 662 (2014

p+Pb, Vs =5.02 TeV

— = hydrodynamics
— CGC, eq.(8)
— CGC, eq.(6)

Origin of QGP in small syster(is Christiansen, Lund)
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Spectacular prediction:

The proton scatters of the Pb
CGC while for hydro <p
follows thecenergy density.



QCD challenges in ppAand AA collisions at high energies

CGC refined predictions forRb

Phys. RevC94, 024917(2016
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From paper abstract:

AVe update previous predictions for the p; spectra using the

' hybrid formalism of the CGC approach and two

- phenomenological models for the dipole-target scattering é .
and demonstrate that the ratio <p; (y)>/<p; (y=0)> decreases
with the rapidity and has a behavior similar to that predicted by

" hydrodynamical calculations.o®
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QCD challenges in ppAand AA collisions at high energies

Maybe we can rephrase
the guestion

A Is there an energy dependent (saturation)
scale that characterizes the physics?

I Or s mainly just colour exchanged by targat
projectile and the multiplicity is a proxy for the
strength of the final colour field?

A Is there evidence for saturation effects in
particle production in fPb collisions?

A These are questions that are relevant for the
physics and are relevant for the question of
the CGC picture

Origin of QGP in small syster(is Christiansen, Lund)
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QCD challenges in ppAand AA collisions at high energies

Recent results from ALICE

https://indico.cern.ch/evedt3334%3contributions2358616
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‘A new approach to understand the energy dependence of particle production
'will benefit from more particle species & energies and predictions.
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QCD challenges in ppAand AA collisions at high energies

R b k R'-Pbkoflisiond

(probing the nuclei at different impact parameters)
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A ALICE hasointed out that there is a fundamentahveat in centrality
determination in pPbcollisions dudo particle productiorfluctuations
A My interpretation: one needs a full modedimulation of the
multiplicity selection tocomparewith experimentalresults
A In the following | will show you a very basic model that | have made to te
If there are saturation effects.
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Origin of QGP in small syster(is Christiansen, Lund)

QCD challenges in ppAand AA collisions at high energies

R b Kk R'-Pbkoflision3 relative
to pp collisions

Reminiscent of trianglestf-Pb ~ pp + Pb triangle

For more details:
http://indico.cern.ch/evert3334%contributions2358417



