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Agenda

* What is collectivity?
* The two-component (soft + hard) model (TCM)
* P-p Jets, spectra, correlations and the TCM

* p-pp; TCM
e D-Pb ﬁt TCM arxiv:1708.09412
- Pb-Pb 5, TCM

* Nalve Glauber model of p-Pb collisions
* PYTHIA — p-p model assumptions vs reality



What is Collectivity?

collectivity = countable collection, any correlations = collectivity

e.g. dijets = collective phenomenon!

several mechanisms may produce correlations

our task Is to identify them via data analysis



Two-component Model - TCM

hadron production in p-p collisions near midrapidity

charge densities:  po = ps + Pn soft + hard

soft component SC: projectile-nucleon dissociation
participant low-x gluons o p o« log(Vs/10 GeV)

hard component HC: large-angle scattered gluons — dijets

MB jet fragments: p, = @ p% (noneikonal) a= 0(0.01)

hadron production in A-B collisions follows suite:

extensive P, = (Npare/2) NsNN Pesnn + Npin Tty Pernn
Pt/ns - I_Qts + x(ns) V(ns) l_gthNN(ns)
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p-p Angular Correlations — 2D Model Fits
two-particle correlations PRD 93, 014031 (2016)
PoS CFRNC2006, 004 (2006)

‘\‘i\i‘\ / B

o LN .
Wil B

g T &0

. -1
) 1 ¢42

i/t>2< Y, P, = 0.6 GeV/c hig muoltiplicity dijets + quad
per-participant (per low-x gluon) model-parameter trends

&= 0.1 T T a 2 T T T a 0.35 T T T - 25— T T T T T T T
@ = (| o 1< o 1A B

< %O 200 Gevp-p {8 8L 200 GeVpp 12 03[ 200GeVp-p 18 [ 200GeVpp E
= 0.08" 5, 16F S g S < Y -
5 0070 O Au-Au84-93% S L€ 140 AvAuse93% | o 5 025 . 1 e - S
= 0.06 18 12f 17 o2k o 1S 150 Av-Au8493% -
0.05[/%/ @/ /e//&//¢////11111111/// /7] 1F H = : H - = 5 g ]
0.04 = 0.8 + + - 0151 = 1 :-g 1 +' =
003f = L S 4 e 0.1 :A\ s 1D k{ - e g
0.02F + = 04 g = S peak - 0.5 o Q .
0.01f LPHD = 0.2;;15 SS 2D peak | oo ?'D Apg E el Aoo ;
;\ IR TTI E TR R R SRR R \; RN BTN BT TR B 7"""'""""""'-""""‘"'""T""""""""""""""""---‘-j 0:-‘- L -‘---‘---‘---‘---‘--.‘...‘...‘...‘...‘...‘...‘...‘...‘...‘...‘1
O 510 15 20 0 R R 09 s, 0 15 2 0 R T T
pS: n/An n/An n/An n/An

soft oc pg hard (dijets) « p3 quadrupole o« p3 .



p-p p, Spectrum Hard Component

JPHYSG 44, 075008 (2017)
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p-p p; TCM

ALICE: PLB 727, 371(2013) arXiv:1708.09412
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p-Pb p, TCM
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Pb-Pb 5, TCM — I

PRC 91, 044905(2015)
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(Npart/z) Po = Psnn[1+ x(V)V]

obtain from data above:
x(v) = xp, + (0.142 — x,) X

{1+ tanh[(v —2.3)/0.5]}/2

PP* [ ST: PRC 86, 064902(2012) Glauber: PP

1/3

V(ns) ~ (ﬁs/ﬁsNN)

x(ng) = x[v(n;)]

peripheral Pb-Pb follows p-p

more-central Pb-Pb shows ST:

Jet modification | prc 86, 064902(2012)
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Pb-Pb 5, TCM — II
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_essons from p, Data

three successive collision systems

* p-p Pen(ng,\s) trends agree with spectrum HC and MB dijets
* p-p dijet production is noneikonal, centrality not relevant

* p-Pb p;(n;) establishes factorization of A-B Glauber and N-N
noneikonal

* p-Pb p, data confirm MB dijets dominate p;(n;) trends

* Pb-Pb p,; data confirm that naive Glauber dominates A-A
collisions, but peripheral A-A collisions follow p-p trends

* Pb-Pb p:nn (1) trend confirms jets are modified above ST

» Jets still dominate structure in more-central Pb-Pb collisions

arXiv:1708.09412
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Nalve Glauber Model for p-Pb

ALICE p-Pb {5,y = 5.02 TeV
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MPI1 = multiple parton interactions

Nep X Npypy

no jet spectrum cutoff
Po 2 GeV

nypy;(b) depends on centrality

etkonal model

p:(n.p) trend requires

color reconnection (CR)
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PYTHIA (and Other Monte Carlos)

arXiv: 1706.02166

MPI1 = multiple parton interactions

. ‘ CR(HCx3) Ncp X Nypy
eikonal no jet spectrum cutoff
Po — 2 GeV
nypy;(b) depends on centrality
e | eikonal model

p:(n.p) trend requires
color reconnection (CR)

s those assumptions conflict with

see also HIJING, AMPT
15



Conclusions

« TCM provides accurate, comprehensive description
* Soft component S(y,) iIs universal: pg~ low-x gluons
» Jets dominate P, (n, Vs) structure in all systems
 Centrality not relevant for p-p collisions (noneikonal)
* A-B systems evolve from isolated N-N to Glauber

* Naive Glauber model applied to p-A system fails

* p-p TCM is opposite to PYTHIA basic assumptions

* A-B “collectivity” is jet manifestations, not flows
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