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Two-particle correlations — introduction

@ Pb—Pb and pp data Trigger (e
® /syny = 2.76 TeV and 5.02 TeV (Ap, An)
@ Trigger and associated particle

@ Number or transverse momentum Associated
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Two-particle correlations — introduction

@ Pb—Pb and pp data Trigger (e
® /syny = 2.76 TeV and 5.02 TeV (Ap, An)
@ Trigger and associated particle

@ Number or transverse momentum Associated

ITS

ALICE, Pb-Pb 3<p.<4GeVic
;ssoc <3GeV/c
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Two-particle correlations — motivation

ALICE

Number correlations Momentum correlations
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Two-particle correlations — motivation

ALICE

Number correlations Momentum correlations

Studying interaction of jets with medium
Analysis done on a statistical basis
Subtraction of fluctuating background
Low pr measurement possible
Complementary tool to jet reconstruction
Interactions = modification of peak
Modification has been seen by STAR

STAR Collaboration, Phys. Rev. C85 (2012) 014903

@ Modification of peak yield seen by ALICE
Phys. Rev. Lett. 108 (2012) 092301
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Low pr measurement possible
Complementary tool to jet reconstruction
Interactions = modification of peak
Modification has been seen by STAR

STAR Collaboration, Phys. Rev. C85 (2012) 014903

@ Modification of peak yield seen by ALICE
Phys. Rev. Lett. 108 (2012) 092301

ALICE

Momentum correlations

@ Studying collision dynamics

@ Analysis done on a statistical basis

@ Subtraction of fluctuating background
@ Sensitive to momentum currents

@ Centrality evolution gives information on:

e System shear viscosity: 7/s
e System relaxation time: 7,

@ STAR: evolution of peak with centrality
STAR Collaboration, Physics Letters B 704 (2011) 467-473

@ Similar recent measurement by ALICE
arXiv:1805.04422
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Two-particle correlations — definitions

Number correlations Momentum correlations

@ Per trigger yield:

1 d2Nassoc — S(AU7A¢)
Nirig dAndAep M(An,Ap)

@ Acceptance correction by mixed event:
M(An, Ap)

@ pr bins between 1 GeV/c and 8 GeV/c

@ All charged particles

[ ALICE, Pb-Pb (S =2.76 TeV.
L 0-10% 3< P < 4 GeV/c
b Aol < m2 2<p. " <3GeVic

T,assoc

15.6~
[ 4% scale
r uncertainty
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Two-particle correlations — definitions

Number correlations Momentum correlations ALICE
@ Per trigger yield: o G(Ayp,An) =
n,1n.2
1 d2Nassoc — S(AU7A¢) <Z Z PT,iPT,j
Nirig dAndAp — M(An,Ap) =2 L (pry) (pra)

(ma){mp2)
Accep. corr. to equalize detector response

Particles with 0.2 < pp < 2.0 GeV/c used
Charge dependent — charge conservation:
CD: 3 (+2) * (=4) - (+4) - (=)

@ Acceptance correction by mixed event:
M(An, Ap)

@ pr bins between 1 GeV/c and 8 GeV/c

@ All charged particles

@ Charge independent — collective behavior:
[ ALIGE, Pb-Pb S = 2.76 TeV 1
[ 0-10% 3<V;N": <4GeV/c Chz (=) + (=) + (++) + (=)
b Aol < m2 2<p. " <3GeVic
L T,assoc X107
15.61- S ef .
g - b 49 scale D.ata %: “4;2323%522-76 TeV ALICE Prellmlnaryé
Z%_g F uncertainty — Fit e 12E ol<r2 E|
Sle | ¢ ,ECD E
"2515.5 08| 3
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Extraction of the near-side peak width

ALICE

@ The near-side is fitted to characterize its shape evolution
@ Fit function: background + Generalized Gaussian
e Background:

Lo=meee y =1.0 (Exp)
[ cerey=15
[ — —y=20(Gaus)

N
Ci+ > 2V, cos(nlAp)

n=2

Probabilitygensity function

o Generalized Gaussian:

ol Il
X e "

wn —N=0C X% Y Un
2 4W\;W,,|'(%>|'<%>
~v = 1: Exponential ’ !
~ = 2: Gaussian
i - : o o2 wAT(3/y)
@ Characterize peak by variance of generalized Gaussian: o< = Fans)

@ No attempt to give physical meaning to parameters of the generalized Gaussian
@ Some bins around (Ap, An) = (0, 0) are excluded from the fit
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Width of the peak in momentum correlations at /syy = 2.76 TeV

ALICE
= S SEAREREIRAREN RN REAREE RN AR
g - ALICE Preliminary Yci ]
s 09 - - =]
& C Pb-Pb \s, =276 TeV - $co ]
~ F |An| < 1.6, |A(p|<0.9§ ]
0] 0.8~ 3

0.7F A
C . -
C n ]
0.6 — = ] -
- " L ] -
C [ ] L .
osf* " . ° -
oo ]
I 7 S T TP AP BT BT B B
0 10 20 30 40 50 60 70 80

Centrality (%)

@ Charge dependent peak is wider than charge independent in Ay
@ Both show narrowing in Ay towards central events
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Width of the peak in momentum correlations at /syy = 2.76 TeV
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@ Charge independent peak is wider than charge dependent in An
@ Charge independent peak is broadening towards central events in An — related to /s

@ Charge dependent width is almost flat with centrality in An

Monika Varga-Kofarago  The evolution of the near-side peak in two-particle number and transverse momentum correlations in Pb—Pb collisions from ALICE 6 /15



Width of the peak in number correlations at /syy = 2.76 TeV

ALICE

1~ 2<p_ <3:1<p ssoC<2GeV/(:_
= + 2<p'SOC<SGeV/c-

*
o8l ; 2<p % 23 Gev/c_]

— T,assoc
0.6 -

g (rad)

T
Q *E%
[eRR
O %
*
O %
ZOreN
!

02" & ¢ _

0 | | | | | | | | | | | |
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Centrality (%)

@ Ordering of the width according to pr

Phys. Rev. Lett. 119, 102301 (2017)
Phys. Rev. C 96, 034904 (2017)
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Width of the peak in number correlations at /syy = 2.76 TeV

3 ALICE
FOpp (fad) % TSPy <2 1< Py, <2 00V ]
1~ 2<meg<3:1 <p; ssoC<2GeV/(:_
o + ' 2< pT’a o, <3 GeVic
- * 3 pT.(rig pT, ssoc 2GeVie E
0.8|- ° 2 < Py pos00 < 3 GOVIC
L o 3<p.  <4GeVic |
______________ T, .assoc_ _ _ -
¢4 pT,trig 1< P3 assoc < 2GeVie
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0.6+ T,assoc
ko) L <P e < 4 GeViC ]
© | o 4 T <8GeVie
> ® e mimeo-- Tassoc __ _____
L . i
Soal- : . A
o M, 1
* * * %
L " 4
[ o 2 2 ¢ ! 2
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@ Ordering of the width according to pr

@ Width in Ay in 50-80% is equal to width in pp Phys. Rev. Lett. 119, 102301 (2017)

Phys. Rev. C 96, 034904 (2017)
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Width of the peak in number correlations at /syy = 2.76 TeV

ALICE

2<p_ <3:1<p sso‘:<2(3|eV/(;_
' o < 3GeVic

0.8

— T,assoc
0.6 -

g (rad)

X

- x
RS
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O * %
ZOreN
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@ Ordering of the width according to pr
@ Width in Ay in 50-80% is equal to width in pp

@ Small increase at low pr in Ay with centrality

o T T T

Phys. Rev. Lett. 119, 102301 (2017)
Phys. Rev. C 96, 034904 (2017)
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Width of the peak in number correlations at = 2.76 TeV
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@ Ordering of the width according to pr

Phys. Rev. Lett. 119, 102301 (2017)
Phys. Rev. C 96, 034904 (2017)
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Width of the peak in number correlations at /syy = 2.76 TeV
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@ Ordering of the width according to pr

@ Width in Az in 50-80% is already larger than in pp Phys. Rev. Lett. 119, 102301 (2017)

Phys. Rev. C 96, 034904 (2017)
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Width of the peak in number correlations at /syy = 2.76 TeV
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@ Ordering of the width according to pr
@ Width in An in 50-80% is already larger than in pp

@ Very pronounced increase at low pr in An

Phys. Rev. Lett. 119, 102301 (2017)
Phys. Rev. C 96, 034904 (2017)
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Width of the peak in number correlations at /syy = 5.02 TeV

:Gmp“ad) o 3<pmg<4:2<pmm<36e\//c::cAn ALICE preliminary ]|
1 o 3<p,,., <4GeVie| Pb-Pb Sy = 5.02 TeV -
L 4< Pr g < 8:2< P assos < 3GeVic L pp Vs =5.02 TeV -
0.8 r 3< P} assoc < 4GeVic T 1
5T e P800V ¢ ]
b - -+ -
O o -+ .
© - -+ -
& [ I ]
= 1 I ]
o 040 T ]
L ‘O © o o o o o o o =+ coe o 5 e} b
02 -+ 1 -
ol v L1 0]

0 20 40 60 80 PP 0 20 40 60 80 PP

Centrality (%)

Centrality (%)

ALICE

Monika Varga-Kofarago

The evolution of the near-side peak in two-particle number and transverse momentum correlati

s in Pb—Pb collisions from ALICE

8/15



Width of the peak in number correlations at /syy = 5.02 TeV
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@ Peak width in peripheral Pb-Pb equals to width in pp collisions
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Width of the peak in number correlations at /syy = 5.02 TeV
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@ Peak width in peripheral Pb-Pb equals to width in pp collisions

@ Similar broadening towards central events as at /syy = 2.76 TeV
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Comparison to models

ALICE

AMPT (A Multi-Phase Transport model) [1]

@ Addresses non-equilibrium many-body dynamics
@ Has collective effects through:

o Partonic interactions
e Hadronic interactions

[1] Z.-W. Lin, C. M. Ko, B.-A. Li, B. Zhang, and S. Pal, Phys.Rev. C72 (2005) 064901
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Comparison to models

ALICE

AMPT (A Multi-Phase Transport model) [1]

@ Addresses non-equilibrium many-body dynamics | Initial stage @
@ Has collective effects through:
o Partonic interactions
e Hadronic interactions 4
SEttingS: intF;;:gt?ti)%s
@ string melting off, hadronic rescattering on
@ string melting on, hadronic rescattering on Hadronization @

@ string melting on, hadronic rescattering off

Hadronic /\
interactions @

[1] Z.-W. Lin, C. M. Ko, B.-A. Li, B. Zhang, and S. Pal, Phys.Rev. C72 (2005) 064901
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Comparison to models

ALICE

AMPT (A Multi-Phase Transport model) [1]
@ Addresses non-equilibrium many-body dynamics | Initial stage

@ Has collective effects through:
o Partonic interactions

From HIJING
excited strings and minijet partons

>

. . . /\
e Hadronic interactions
. Partonic
Settings: interactions

@ string melting off, hadronic rescattering on

@ string melting on, hadronic rescattering on Hadronization @ e

@ string melting on, hadronic rescattering off
: Hadro_nic Hadronic rescattering
interactions (ART)

[1] Z.-W. Lin, C. M. Ko, B.-A. Li, B. Zhang, and S. Pal, Phys.Rev. C72 (2005) 064901
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Comparison to models

ALICE

AMPT (A Multi-Phase Transport model) [1]
[ From HIJING J

@ Addresses non-equilibrium many-body dynamics Initial stage excited strings and minijet partons

@ Has collective effects through:
o Partonic interactions

>

e Hadronic interactions :
into partons
. Partonic
Settings: interactions : :
Partonic rescattering
@ string melting off, hadronic rescattering on @ro
@ string melting on, hadronic rescattering on - Quark
g g g Hadronization coalescence
@ string melting on, hadronic rescattering off
. Hadro_nic Hadronic rescattering
interactions (ART)

[1] Z.-W. Lin, C. M. Ko, B.-A. Li, B. Zhang, and S. Pal, Phys.Rev. C72 (2005) 064901
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Comparison to models

ALICE

AMPT (A Multi-Phase Transport model) [1]
[ From HIJING J

@ Addresses non-equilibrium many-body dynamics Initial stage @ excited strings and minijet partons
@ Has collective effects through:
e Partonic interactions

e Hadronic interactions .
. Partonic
Settings: interactions

Partonic rescattering

@ string melting off, hadronic rescattering on @ro

@ string melting on, hadronic rescattering on Hadronization
@ string melting on, hadronic rescattering off

Hadronic
interactions

[1] Z.-W. Lin, C. M. Ko, B.-A. Li, B. Zhang, and S. Pal, Phys.Rev. C72 (2005) 064901
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Width in momentum correlations — charge dependent

ALICE
R AL AR R R R RN R RN
© E . _ =
= 1.2f—Pb Pb \/sNN_2.76Te\i o 3
& E |An| < 1.6 ALICE Preliminary 3
. 1AE n =AMPT RS =
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0.6 F =
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Centrality (%)

@ None of the models describe the absolute width in Ay
@ All AMPT settings describe the trend in Ay
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Width in momentum correlations — charge dependent
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@ HIJING describes the centrality evolution in An
@ All settings of AMPT give opposite trend in An
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Width in momentum correlations — charge independent

ALICE

R AL AR R R R RN R RN
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@ Only AMPT with string melting on describes the centrality evolution in Ay
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Width in momentum correlations — charge independent
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Width in momentum correlations — charge independent
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@ Further details of this analysis can be found in Victor Gonzalez's poster (COR-11)
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Broadening in number correlations %

. . . . . CP _ 0a,(0—10%) CP _ oan(0—10%) G508
@ Ratio of width in central over peripheral: TAp = 5, (50-80%)' OAn = p,(50-80%)
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@ Moderate broadening in Agp
Phys. Rev. Lett. 119, 102301 (2017)
Phys. Rev. C 96, 034904 (2017)
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Broadening in number correlations

@ Ratio of width in central over peripheral:

31~ ALICE e O (0-10%)
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@ Moderate broadening in Agp
@ Much larger broadening in An
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Phys. Rev. Lett. 119, 102301 (2017)
Phys. Rev. C 96, 034904 (2017)
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@ Ratio of width in central over peripheral:

Broadening in number correlations

3 ALICE
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2-3

@ Moderate broadening in Agp
@ Much larger broadening in An
@ Broadening most significant at intermediate pr
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Phys. Rev. Lett. 119, 102301 (2017)
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Broadening in number correlations %

CP _ 0a,(0—10%) CP _ 0an(0—10%) ALICE

o Ratio of width in central over peripheral: o4, = A (50-80%)" TRy = 5, (50-80%)
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Broadening in number correlations %
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@ Small difference between models in Ay, An more constraining
. . . . ) Phys. Rev. Lett. 119, 102301 (2017)
@ String melting off, hadronic rescattering on describes data best Phys. Rev. C 96, 034904 (2017)
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Broadening in number correlations

@ Ratio of width in central over peripheral:
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Near-side depletion in number correlations

Phys. Rev. Lett. 119, 102301 (2017) a4
Phys. Rev. C 96, 034904 (2017)

@ In central collisions at low pr: depletion around (A¢, An) = (0, 0)
@ Per trigger yield is corrected for two-track inefficiencies

@ The area of the depletion is excluded from the fit

0.2 ALICE, Pb-Pb \Syn = 2.76 TeV - ALICE, Pb-Pb \Syn = 2.76 TeV
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Near-side depletion in number correlations

Phys. Rev. Lett. 119, 102301 (2017) a4
Phys. Rev. C 96, 034904 (2017)

@ In central collisions at low pr: depletion around (A¢, An) = (0, 0)
@ Per trigger yield is corrected for two-track inefficiencies
@ The area of the depletion is excluded from the fit

@ Characterized by -Fit=Pata 1, o4

Total yield
0.2 ALICE, Pb-Pb \Syn = 2.76 TeV - ALICE, Pb-Pb \Syn = 2.76 TeV
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Near-side depletion in number correlations

Phys. Rev. Lett. 119, 102301 (2017) Naudd

4 Phys. Rev. C 96, 034904 (2017)
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Near-side depletion in number correlations

Phys. Rev. Lett. 119, 102301 (2017) Naudd

4 Phys. Rev. C 96, 034904 (2017)
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Near-side depletion in number correlations

Phys. Rev. Lett. 119, 102301 (2017) Naudd

4 Phys. Rev. C 96, 034904 (2017)
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Summary

@ Two-particle angular correlations are sensitive tools to study the QGP: G

e Jet-medium interactions
o Collision dynamics
o Shear viscosity

@ Evolution of peak in number correlations towards low pr and central events:

o Small broadening in Ay ALICE, Pb-Pb 3<p,, <4GeVic
e Significant broadening in An [ = 276 TeV 2 < Pr pusoe < 3 GeVIC
o Depletion around (Ay, An) = (0,0) 0-10%

@ Evolution of peak in pr correlations towards central events:
e Narrowing in Ap )
e Broadening of charge independent in An bg -
o Charge dependent in Az does not change 5

@ Model comparisons -
@ None of the models describe all measured quantities 0
e Two-particle correlations are useful to refine the models an

Thank you for your attention!
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Further details of the analyses

ALICE
Number correlations Momentum correlations

39M Pb-Pb events at /syy = 2.76 TeV
50M Pb-Pb events at \/syy = 5.02 TeV
30M pp events at /s = 2.76 TeV

In| <0.8

|Zytx| < 7 cm

Selection criteria on decay products:

pair excluded if

@ 11M Pb-Pb events at /syy = 2.76 TeV
°
@ Mipy < 4 MeV/C2 o ’thx| < 7 cm
°
°

In| < 0.8

o |miy, — m(N)| <5 MeV/c? Electrons are rejected based on TPC dE/dx

o 0 2
° "?7“‘" ,m(_K5)| <5 MeV/c Statistical uncertainties based on
@ Selection criteria to remove
e sub-sample method
two-track inefficiencies: |An| > 0.02 and
|Ap*| > 0.02 rad
@ Correction done to remove distortion arising
from a dependence on 7
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Evolution of the near-side peak shape in number correlations

ALICE
ALICE, pp <2GeVic ALICE, Pb-Pb 11 <P 22va</'7 ALICE, Pb-Pb 1‘ <Prig< ZZGéV\/IC/
= Prassoc < 2 GOVIC (51 = 2.76 TeV = Prassoc < 2 G€VIC

ss0c < 2 GOV/C S = 2.76 TeV

(s=2.76TeV

3<Prig< 43G(§V</C/ ALICE, Pb-Pb
Tassoc < 7 ZEV/C S =276 TeV,
0-10%

3 <Py 43<3§V\/IC/ ALICE, Pb-Pb
Prassoc < 2 FEVIC Sy =2.76 TeV
50-80%

ALICE, pp
(s=2.76TeV

An

m correlations in Pb—Pb collisions from ALICE




Evolution of the near-side peak shape
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Comparison of number correlations to the STAR experiment

0.7 0.7 ALICE
[ 3<p,,, <6GeV/c  ALICE, Pb-Pb, S =2.76 TeV [ 3<p,,, <6GeV/c  ALICE, Pb-Pb, S\ =2.76 TeV
- ® 0-10% - ® 0-10%
0.6l O  50-80% 06~ | O  50-80%
F STAR, Au-Au, Sy, = 0.2 TeV F T STAR, Au-Au, Sy = 0.2 TeV
[ +0-12% [ + + 0 0-12%
595 T 40-80% 0.5~ T 40-80%
© : s : ﬁ
~ <
g [ °
©o04- + 0.4~ |
L e + [ il #
0.3 G% + 03l %‘
i 5 ﬁ i Q
r Ay r ¢ An
L L ‘ L L ‘ L L ‘ L L L L L L ‘ L L ‘ L L ‘ L L L L
1 15 2 25 3 1 15 2 3
pT,assoc (GeV/C) pT,assoc (GeV/C)
@ STAR: \/syny = 200 GeV, Au—-Au @ Results agree within 20 in all bins
collisions @ Values slightly higher at STAR in the
Taken from Phys.Rev. C85 (2012) 014903 central bins in Ay
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Comparison of momentum correlations to the STAR experiment

ALICE
= A I B e e e e
o 13 E_ —$— ALICE Preliminary Pb-Pb VSNN =276TeV (2D) _E
O 12F - ALICE Preliminary Pb-Pb VSNN =2.76 TeV (1D RMS)J
11E % STAR Au-Au s, = 200 GeV (1D RMS) 3
JE - STAR RMS low limit + 3
0.9F + + =
0.8 ¥ =
0.7 E— """" " ® —E
E e 3
0.6 Fe L =
05 E_ """""" STAR: PLB 704 (2011) 467-473 g
I = T T EPIPIT S RN AT AT S AP AP B
0 50 100 150 200 250 300 350 400

(N
@ STAR points are from Physics Letters B 704 (2011) 467-473
@ Values labeled 1D RMS are extracted with the same method as at STAR
@ Different trend, but agree within the lower limit of STAR
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AMPT settings

ALICE

@ With string melting and with hadronic rescattering
o Version v2.25t3
o Parameter isoft = 4
o Parameter ntmax = 150

@ With string melting and without hadronic rescattering
o Version v2.25t3
o Parameter isoft = 4
o Parameter ntmax = 3

@ Without string melting and with hadronic rescattering
@ Version v1.25t3
o Parameter isoft = 1
o Parameter ntmax = 150
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AMPT settings

. From HIJING
Initial stage excited strings and minijet partons
Settings: !
. . . Strings fragment
@ string melting off, hadronic
rescattering on Partonic
. . interactions [
@ string meItlng on, Partonic rescattering
hadronic rescattering on (2PC)
@ string melting on, Lund strin
: : Hadronization Quark fragmentation
hadronic rescattering off coalescence 9
. Hadro_nic Hadronic rescattering
interactions (ART)
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Comparison of number corr. to MC — absolute width in peripheral

onp(Data)  oa,(Data) ALICE

UAw(MC) ! O'An(Mc)

@ Absolute width described by

22 [ ALICE Pb-Pb |5, = 2.76 TeV 22 [ ALICE Pb-Pb |5 = 2.76 TeV
’ C AMPT, string melting on, rescattering on 50-80% ’ C AMPT, string melting on, rescattering on 50-80%
L pp Vs =2.76 TeV| L pp Vs =2.76 TeV|
o * AMPT, string melting on, rescattering off o+ AMPT, string melting on, rescattering off
e AMPT, string melting off, rescattering on e AMPT, string melting off, rescattering on
1.8~ Pythia 8.1 Monash A(,O 1.8 Pythia 8.1 Monash An
g L g L
216 216
s Fi2 23 34 48  p.__ (GeV/d) = Fi2 23 34 48  p.  (GeV/d)
o Tig o I Tig
=14 String melting, hadronid rescattering S1Ar
& Fsti Iti 8 I
2 ., otring meltin 2.0
S12f>HNg MEtng PYTHIA J12f
© C Hadronic réscattering © C
1 ¥ ¥ i 1 -
[ ¥ ¥ ¥ ¢ [ ) ) . %
Cox % t s 8 : & 8 % ' i # % ;. £ F s
o8—#% | * . ) ‘
8 A L T [
Fe e o0 ¢ o1t 4 ¢ FA ¢
0.6~ 0.6/~
12 12 23 12 28 34 12 283 34 438 12 12 23 12 28 34 12 283 34 48
P assos (GeVic) P assos (GeVic)

@ None of the AMPT settings describe all pt bins
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Comparison of number corr. to MC — absolute width in central

onp(Data)  oa,(Data) ALICE

UAw(MC) ! O'An(Mc)

@ Absolute width described by

22 [ ALICE Pb-Pb |5, = 2.76 TeV 22 [ ALICE Pb-Pb |5 = 2.76 TeV
’ C AMPT, string melting on, rescattering on 0-10% ’ C AMPT, string melting on, rescattering on 0-10%
L pp Vs =2.76 TeV| L pp Vs =2.76 TeV|
o * AMPT, string melting on, rescattering off o+ AMPT, string melting on, rescattering off
F ¢ AMPT, string melting off, rescattering on F ¢ AMPT, string melting off, rescattering on
1.8~ Pythia 8.1 Monash A(,O 1.8 Pythia 8.1 Monash An
g L g L
216 216
e 12 23 34 48  p.__ (GeV/d) = Fi2 23 34 48  p.  (GeV/d)
o Tig o Tig
= 14 Stting melting, hadronic rescattering S } +
© r © r
Q _r String meltin =T ¥
2>t INe MERng PYTHIA 20, [ .
© C Hadronic réscattering © C . :
1=+ i . L -
" x 3 x * F e . ¢ bt f
e X < LI N - + C % # ¥ i +
08" ) + = ks 0.8~ S R
re * el e o 4 ¥ A S
L ¢ * ¢ L
0.6~ 0.6/~
12 12 23 12 28 34 12 283 34 438 12 12 23 12 28 34 12 283 34 48
P assos (GeVic) P assos (GeVic)

@ None of the AMPT settings describe all pt bins
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Near-side depletion in number correlations in AMPT

—— 03 ampT
o L String melting: on
g I Rescattering: on
4s 02
z3 Tt
el L
S L
8 L
ng 0.1~
© « A proj.
TZ = An proj.
—|F — Ag fit
=2 )
0B 1 . -:anf

|Ap| < m/2
Il <1.6

0
A¢ (rad) or An

@ Generator level

— | AMPT |Ag| < /2
o L String melting: off a0 < 1.6
IS g
£ 0.2 Rescattering: on
is |
z3 T
3 L
5 L
8 01
z| r
o L « A proj.
T e = An proj.
= — Ao fit
--- An fit

0
A¢ (rad) or An

[ Rescattering: off

« A¢ proj.
o An proj.
— Ao fit
--- An fit

ALICE
L AMPT Ag| < /2
String melting: on |An| < 1.6

0
A¢ (rad) or An

o AMPT with hadronic rescattering on shows depletion independent of string melting
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Summary of the comparison of the number correlations to AMPT

ALICE

AMPT settings String melting & String melting | Hadronic rescattering

Measurements hadronic rescattering

Evolution of width No No Yes
Absolute width 20 — 30%
Depletion Yes No Yes

@ With hadronic rescattering describes depletion and shape evolution
@ Absolute width is not described better than 10%
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Comparison of the number correlations to AMPT — explanation

ALICE
@ Are observed effects described by elliptic and/or radial flow?

@ 0-10% fitted with Blast-wave fit to extract expansion velocity
(m: 0.5 < pr <1GeV/c, K: 0.2 < pr < 1.5 GeV/c, p: 0.3 < pr < 2.0 GeV/c)
@ {2} was extracted with 0.2 < pr < 5 GeV/c

Sample ‘ Br v2{2}

AMPT string melting and hadronic rescattering 0.442 0.0412 + 0.0002
AMPT string melting 0.202 0.0389 + 0.0002
AMPT hadronic rescattering 0.540 0.0330 + 0.0002
Data* 0.649 + 0.022 0.0364 + 0.0003

* From Phys. Rev. C88 (2013) 044910 and Phys. Rev. Lett. 105 (2010) 252302

o With string melting or with hadronic rescattering describes v»{2}

@ [ is lower for all AMPT cases than for data
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Comparison of the number correlations to AMPT — explanation

ALICE
@ Are observed effects described by elliptic and/or radial flow?

@ 0-10% fitted with Blast-wave fit to extract expansion velocity
(m: 0.5 < pr <1GeV/c, K: 0.2 < pr < 1.5 GeV/c, p: 0.3 < pr < 2.0 GeV/c)
@ {2} was extracted with 0.2 < pr < 5 GeV/c

Sample ‘ Br v2{2}

AMPT string melting and hadronic rescattering 0.442 0.0412 + 0.0002
AMPT string melting 0.202 0.0389 + 0.0002
AMPT hadronic rescattering 0.540 0.0330 £ 0.0002
Data* 0.649 + 0.022 0.0364 + 0.0003

* From Phys. Rev. C88 (2013) 044910 and Phys. Rev. Lett. 105 (2010) 252302

Closest v,{2} to data
@ Only version with hadronic rescattering

e has depletion
o follows the centrality and pr evolution of relative width
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Comparison of the number correlations to AMPT — explanation

ALICE
@ Are observed effects described by elliptic and/or radial flow?

@ 0-10% fitted with Blast-wave fit to extract expansion velocity
(m: 0.5 < pr <1GeV/c, K: 0.2 < pr < 1.5 GeV/c, p: 0.3 < pr < 2.0 GeV/c)
@ {2} was extracted with 0.2 < pr < 5 GeV/c

Sample ‘ Br v2{2}

AMPT string melting and hadronic rescattering 0.442 0.0412 + 0.0002
AMPT string melting 0.202 0.0389 + 0.0002
AMPT hadronic rescattering 0.540 0.0330 + 0.0002
Data* 0.649 + 0.022 0.0364 + 0.0003

* From Phys. Rev. C88 (2013) 044910 and Phys. Rev. Lett. 105 (2010) 252302

Closest 1 to data
@ Has depletion

@ Follows the centrality and pr evolution of relative width
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Comparison of the number correlations to AMPT — explanation

ALICE
@ Are observed effects described by elliptic and/or radial flow?

@ 0-10% fitted with Blast-wave fit to extract expansion velocity
(m: 0.5 < pr <1GeV/c, K: 0.2 < pr < 1.5 GeV/c, p: 0.3 < pr < 2.0 GeV/c)
@ {2} was extracted with 0.2 < pr < 5 GeV/c

Sample ‘ Br v2{2}
AMPT string melting and hadronic rescattering 0.442 0.0412 + 0.0002
AMPT string melting 0.202 0.0389 + 0.0002
AMPT hadronic rescattering 0.540 0.0330 + 0.0002
Data* 0.649 + 0.022 0.0364 + 0.0003
* From Phys. Rev. C88 (2013) 044910 and Phys. Rev. Lett. 105 (2010) 252302

\

@ Large fr is needed to describe depletion and evolution

@ Likely cause of the effects is radial flow
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