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Introduction

Particle correlation measurements are good tools to

o Study the jet properties in pp

o Probe jet medium interactions in Heavy lon collisions(Di-hadron Tomography)
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Introduction

Particle correlation measurements are good tools to
o Study the jet properties in pp

o Probe jet medium interactions in Heavy lon collisions(Di-hadron Tomography)

N Analysis of high-E7 jets (ATLAS, CMS)
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function, p’f,f“k > 4 GeV/c track cut.
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Introduction

Particle correlation measurements are good tools to
@ Study the jet properties in pp
@ Probe jet medium interactions in Heavy lon collisions(Di-hadron Tomography)
Analysis of high-Et jets (ATLAS, CMS)
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Introduction
Particle correlation measurements are good tools to

@ Study the jet properties in pp
o Probe jet medium interactions in Heavy lon collisions(Di-hadron Tomography)
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medium.Longitudinal flow results in deformation Figure : Néstor Armesto, Carlos A. Salgado and

of the conical jet shape Urs Achim Wiedemann, PhysRevLett.93.242301
(4< PT,trigg < 6®0.15 < PT,assoc < 4 GeV/c)
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Introduction

Particle correlation measurements are good tools to
@ Study the jet properties in pp
o Probe jet medium interactions in Heavy lon collisions(Di-hadron Tomography)

Objectives
@ Study modification of the jet shape and
associated yields

o Increase of width (radiation)

o Increase of eccentricity (longitudinal
flow)

@ Study dependence on pr
o jet quenching effects expected to be . ti i * 1 i 4 U

strongest a low pr
A Near gy
e need to measure down to lowest o A rms
- : Near o,
possible pr 0
o ALICE is capable of measuring low pr e
particles and their PID

JFigure : Néstor Armesto, Carlos A. Salgado and
Urs Achim Wiedemann, PhysRevLett.93.242301
(4 < PT trigg <6®0.15 < PT ,assoc <4 GeV/C)
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Analysis

ALICE Detectors

TO
VO: Trigger,
« Centrali

EMCAL
y, T, jets

TRD

Electron ID (TR)
multiplici =

: B " " L3

ACORDE
Cosmic trigger

Low p; tracking
PID + Vertexing

Charged
multiplicity

Y, T, jets Not shown: ZDC (at +114m)

o Centrality determination by VO( N, with scintillators in 2.8 < 1 < 5.1 and
—37<n<-17)

@ Tracking - TPC tracks constrained to the primary vertex and full azimuthal
acceptance ( |n| < 0.9)
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Jet Properties from two particle correlation function
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| near side . away side

conditional pair yield

pairs uncorrelated in A

L S Ll (e A 1
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associated particles

A¢ [rad/n)

1 d2 Nassoc (1)
Nerigs dApdAn

o Agp= d)trigg — Gassoc ( An = Ntrigg — 77asso<:) in a given PT trigg and PT ,assoc bins
@ Normalized by the number of trigger particles in a given pr trjg bin

@ Near-side(Ag¢, An = 0) and Away side(A¢ = 7) peaks are reminiscent of back-to-back
parton production (Jets)
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Analysis

Analysis Details

o Event sample
o 15M Pb-Pb events at \/s= 2.76 TeV in 2010 LHC run
e 55M pp events at /s= 2.76 TeV in 2010 LHC run
o Track selection benefits from uniform ¢ acceptance of TPC
o |An| < 0.9
@ Event mixing corrects for two-track acceptance in bins of centrality and vertex
position
o Per-trigger yields corrected for tracking efficiency and contamination

same event pairs (a.u.)

Figure : Left: Same Events, Right: Mixed Events
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Analysis

Backgrounds in Correlation function in Heavy lon collisions

o At low pr, correlations are dominated by collective effects (v2, v3, ...)
@ This background at low pr is well constrained by large 1 gap correlation method
(Phys.Lett. B708 (2012) 249-264)
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Near-Side Peak Shapes

@ Can we see modification of the near-side peak ?

a) Correlation

1N, dN,,, dandag (1irad.)

Dong Jo ,Kim (JYFL/HIP)
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Near-Side Peak Shapes

@ Can we see modification of the near-side peak 7

o Estimate An-independent effects (e.g. flow) by studying the long-range correlation

region (|An| > 1)

a) Correlation
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Near-Side Peak Shapes

o Can we see modification of the near-side peak ?

o Estimate An-independent effects (e.g. flow) by studying the long-range correlation
region (]An| > 1)

@ Remove from short-range region (|An| < 1)
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Shape Evolution

0-10% 60-70% pp
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Shape Evolution

0-10% 60-70% pp
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Jet Shape Characterization

o Near-side peak fitted with 2x2D Gaussians

@ 2 shape parameters: oy, 0ae
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Figure : Left:Data Middle:Fit Right:Residual
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Jet Shapes in low prr, Broadening
Near Side Peak, o(fit)
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Figure : Near side peak width

@ No significant centrality dependence of oay
o Dependence on pr sssoc governed by j7T R PT assoc X Oag
@ Significant increase of oa,, towards central events

o For the lowest pr bin, eccentricity ( (can, — 0ag)/ (0an + 0ag)) increases from 0 to

0.2

@ Smooth continuation from peripheral to pp
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Jet Shapes in intermidiste p. Narrowing
laa(]An|) and jet shape modification

@ Analyze dN/d|An| (positive and corresp.

Dong Jo ,Kim (JYFL/HIP)

negative bins are combined) B Pb-Pb events at \[sy = 2.76 TeV
T R ]
o Background estimated by a fit (Kaplan plus E:, ¥ fzg:‘f‘fa‘f;ev\jfc
constant( parameters A,b,n,k) s 0 Centrality 0-10% R
f(An) = A1+ bAR?) ™" + k 3 s .
1k = AN
Pb-Pb -
L/NEEPY 5 dNFOPY /d|ag)|
IAA (‘An‘) = pT,tr‘g' pT,aSSOC 00 0‘2 0‘4 O.‘G 0‘8 I‘ 1‘2 1.4 1.6
1/NER, x dNPP /d| | i
& PT,trig: PT,assoc
Cartoon showing possible scenarios of jet shape modification
g broadening unmodified/scaled narrowing
e
3 —A-A
Z \\ —\ref;:N K
o —/rising — (A0 flat falling
& \

[An|

[An|

Jet fragmentation study from ALICE at LHC

[An|

10 / 12



Jet Shapes in intermidiate po, Narrowing
laa(|An|) at high pr (8 < pr trig < 15 GeV/c)

Pb-Pb events at \[s,, = 2.76 TeV
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@ Iaa shows a possible onset of jet shape modification in An (Narrowing).
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Summary

Summary

1. Low momentum regions, the centrality and pr evolution of near-side peak shapes

o fitted with 2x2D Gaussians

o No significant centrality dependence of oa¢
o Significant increase of oa, towards central events. (Broadening)

2. Iaa(|An]) at high pr (8 < pr,urig < 15 GeV/c)

@ a possible onset of jet shape modification in An (Narrowing)

3. Perspectives

@ These observations are intriguing and a combination of these studies seems
promising

PID-dependent shape,

going down to lower pt, with higher momentum trigger particles

Away side correlation is under construction.

Comparisons with various quenching models
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|
Model comparisons,Near Side Peak, o(fit)
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Figure : Comparison to AMPT model

o AMPT (A MultiPhase Transport Code, Jun Xu, Che Ming Ko,PhysRevC.83.034904)
o Initial conditions simulated using HIJING
o Parton scattering, Hadronization : String melting + Coalescence and Hadron
scattering
o Lines are from AMPT 2.25 (Pb-Pb) and Pythia6 (Perugia0) (pp)
@ AMPT describes the main features of the near-side shape evolution observed in data
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|
laa(|An|) at intermediate pr (6 < Prtrige < 8 GeV/c)

Dong Jo ,Kim (JYFL/HIP)
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