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Co”cctivitg in AA and PA
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CMS Co”aboration, Phys. Rev. Lett. 115, 012501

Collective behavior observed in small sgstems

Carlota Andrés | 2 E‘C Users Group Meeing



dNAA/deTdy
<Ncoll>dep/dp%de

Raa =

SuPPression of high—-l:)t hadron
spectrum AA relative to PP

Clear Probe omcjet quenching
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Minimum bias PPB
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Sign of QGP?
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The RAA~high PT-V2 Puzzle
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- C. Andrés et al.
o rmahsm ur. Phys. ). C 76, 475 (2016
o Singlc-inclusive cross section:

da.ij—ﬂc

dx1 dxo dz
S Z$1fi/A($1>Q2)$2fj/A(w2,Q2) = Dy—n(z, ut)

i o 4
| | o //'

CTEQG.6 + EPSO9
o l:ragmentation functions:
1
med 1 vac Z
D) = [depoor—ni) (i)

O/ R \‘DSS

ENERGY LOSS: ASW Quenching Weiglﬁts (QWs)

dO.AA—>h—|—X
dprdy /

Probaoilitg distribution of a fractional energy loss,e = AE /E, of the hard

Parton in the medium




Quenching Weights

o E)asecl on two assumptions:

o F‘ragmentation functions are NOT medium-modified

Total coherence casc: arsar l radaie e i
resolved substructures | ™ - w
o Jetslose energy as a single Parton \/ S
® ]:l:S Vacuum~|i‘<€ energy loss radiation &s total charge raceto jclz:fggjr'enreqt

KT, HP 2016
Casalclerreg~50|ana) Mehtar—-Tani, Salgaclo, Tgwoniuk) PLB 725 %57 (2013)

e Gluon emissions are inclepenclent
}

Good aPProximation for soft radiation
J. P. Blaizot, F Dominguez, E. lancu and Y. Mehtar—-Tani, JHEP 1301 143 (201%)
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Quenching Weights ]

L Computecl in the Multiple Soft Scattering aPProximation

o(r)n(§) ~ %g(g)rQ Perturbative tails neglected

° Dgnamic medium (Scaling relations):
eff A eff 3 2 4
a)c (x09 yO’ Tprod9 ¢) — dé: é: Q(CE) R (Xov yO? Tprodv ¢) — 5 dcf é: Q(é)

o Relation between Qancl the hgclroclgnamic Properties of the medium

G&) = K-2e7%()

/

l:itting Paramcter EKRT hgclro
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EKRT hgclrodgnamics

e EKKT event bﬂ event hgclrodgnamics

Initial conditions: minijets + saturation model

nls =0.2
T, = 175MeV Phys. Rev. C 93, 024907 (2016)

Tdec — 100 MeV

e Before thermalization:

q(&) = q(ry) for & <1

4& =0 for E<r
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RAA at 200 GCV 46) = d(zy) for &<
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y?to obtain the best value of K. Ay? = 1.

== g s < AE == 2 < Y i = J g g 2 < 2 = 2 < @ sl
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RAA at 2.76 TC\/ q&) =q(gy) for &< 1
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The scalar Procluct

Fourier exPanSIOn 2A(IZ; ?) — 14 22 phard(p_y cos [n b — nyshard (PT>]
AA\PT 1
where:
- [ ddp cos [nd) iy, " (pT)] Ry (Pr: @) I .7 dgp sin (ngp) Rys (pr. )
hard ( pT) l//,il ard — _ arctan >
Ry (PT) " foﬂdf,b COS (”¢) Ry (PTa ¢)

A clcsc:ription of high-PT anisotropic: flow needs both hard and soft sectors

<v;;0ft hard (pT) COS [n (wgoft w’izard(pT))]>\ Average

Scalar Procluct: B = over all
I

Matthew Luzum and Jean-Yves O”i’trault P]’)gs Rev. C87 (201%) 044907

J. Noronha Hostler et al. Phgs Rev. Lett. 116, 252501 (2016)
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NO energy loss bemcore thermalization
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Depenclence on T
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Limitations

o Perturbative tails neglectecﬂ
Onlg included in CUJET and AMY

e ASW QWs suPPortecJ bg coherence: it coherence is broken theg could fail
° Scaling relations onlg proven for g x 1/t¢

e Collisional energy loss neglectecl
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OPen questions

o |sthe scalar Procluct the complete solution to the Raa-Va Puzzle?
e When does the energy loss start? Energg loss b@core thermalization?
o Do the initial conditions of the hgclro Plag a keg role?

e And the freeze-out?

o And the Viscositg?

e Could 1igh~[:>-r harmonics be used to constrain the detailed mechanism

cnc energl loss?
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HigH-P-,— Vs 1IN PPb
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Backup slides
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o Quenching Weights
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arXiv:hep-Pl’w/ 0209038, R. Bajer.
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Figure 3. Transport coefficient as a function of energy density for different media: cold,
massless hot pion gas (dotted) and (ideal) QGP (solid curve)
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CKRT

Hgdr

O

Phys. Rev. C 93, 024907 (2016)
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