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Introduction: Jet Quenching

Jet-medium interaction
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™ k1 broadening
@ Energy loss e P
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Jet transport parameter § = LL —— = 84 4L
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™ ¢ reflects the density of QGP

Baier, Dokshitzer, Mueller, Peigne, and Schiff
NPB 483 (1997), 484 (1997), 531(1998).
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Introduction

Energy loss - Single hadron R4
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Angular decorrelation - New and complimentary method

M Extract ¢ via angular decorrelation in the back-to-back region.
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Introduction

Dihadron Angular decorrelation @ RHIC

back-to-back region
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STAR, PRL 90, (2003) STAR, PLB760 (2016) Z7

™ Yield suppression

M Angular decorrelation: quantitative calculation is lacking
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Introduction

ATLAS |PrL 105, (2010) | & CMS |PRC 84, (2011) |
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peripheral [ Energy imbalance increases: Energy Loss  Qin, Muller, PRL 106 (2011)
M No clear sign of angular decorrelation Is &~ 07

central Puzzle: Large Energy Loss, Small pr Broadening?
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Sudakov Resummation

Dijet angular correlation in pp
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Sudakov Resummation

Central rapidity back-to-back dijet production

Picture: Inertia
Kinematic region: |7\ | = |piT + por| < |Pir| = |Por| small angle

Back-to-back correlations are very sensitive to the soft gluon radiations.
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Sudakov Resummation
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From pp to AA AI"/q

T,=1L T =Tq
Mueller, Wu, Xiao, Yuan, arXiv:1608.07339 1 | | /
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Sudakov Resummation

Dijet angular correlation in AA

Dijet Angular Correlation at the LHC G L>b2
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Vacuum Sudakov Effect » Medium Broadening Effect

This explains why the LHC did not observe the angular decorrelation.

Mueller, Wu, Xiao, Yuan, arXiv:1604.04250
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Sudakov Resummation

Dijet angular correlation in AA

Dijet Angular Correlation at RHIC (q L>b2
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Vacuum Sudakov Effect ~ Medium Broadening Effect

Decrease the center of mass energy Or measure small pr jet.

Mueller, Wu, Xiao, Yuan, arXiv:1604.04250
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Dihadron & hadron-jet correlations

Dihadron correlations in pp - Establish Baseline

4.07\\‘\\\\\\\\\\\\7 4.0iw\www\www\www
- | O STAR pp [12,20]+(3, 5] i - | O PHENIX pp [5,10]+[5, 10]
L | ——(gL) = 0 GeV? . L | ——(gL) = 0 GeV?
] 3.0| % :
o I
. S 2.0}
—| o

- | O PHENIX pp [5,10]+[3, 5]
. . L | —— (GL) = 0 GeV? ]
™ For the first time we can describe the 3.0 ]
back-to-back angular correlation. .
=] .
—<|'§ :
1.0}

@ Established a baseline to study the : :
0.0[ i

angular decorrelation in AA collisions. R Y vy

Ag

Shu-yi Wei (CCNU) Hard Probes - 2016 @ Wuhan



Dihadron & hadron-jet correlations

pp collisions + AA collisions
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Dihadron & hadron-jet correlations

Normalized ¢q. distributions
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Large pr events are not sensitive to the medium induced kr broadening,
since the vacuum Sudakov effect 1s too large.
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Dihadron & hadron-jet correlations
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larger than the value, § = 1.2 £ 0.3 GeV?/fm
extracted from single hadron R4 by
JET Collaboration

M Radiative correction

™ Effective length
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M For the first time we can describe the back-to-back dihadron/hadron-jet
angular correlation measured at RHIC & LHC.

™ The dijet, dihadron and hadron-jet angular correlations can provide a
new gateway to quantify the medium induced & broadening.

M We extracted that (L) = 1477,GeV* for a quark jet at RHIC energy.

l?_[Energy loss.

1 Dihadron per trigger yield.

M A distribution.
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M For the first time we can describe the back-to-back dihadron/hadron-jet
angular correlation measured at RHIC & LHC.

™ The dijet, dihadron and hadron-jet angular correlations can provide a
new gateway to quantify the medium induced & broadening.

M We extracted that (§L)ior = 1477;GeV” for a quark jefg

M Dihadron per trigger yield.

M A distribution.
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The End



Sudakov Resummation

Dihadron azimuthal angle correlation (chen, qin, Wei, Xiao, Zhang, arXiv:1607.01932)

qub -y / / /ch/dZd /bdb Jo(qLb)e=S@D)

ab,c,d

1 dogp—se
Tofao(Tas to)To fo(Tn, thy) X - ;: ch(Zm,ub)Dd<Zda,ub)

Hadron-JET azimuthal angle correlation

J2 J2 —S(Qb>
dAcb Z/ /k dk’; / /bdeoqu)

a,b,c,d

1 daab—>cd

aJa as X — Dc )
T fa(Ta, tio)To fo(Ty, o) == 7 (2, )

Sudakov factor mitial & final state parton shower

S(Qa b) — Spert(Qa b ‘Snon—pert(Qa b) + Smedium(<qAL>a b)

factorization breaks down

higher twist PDFs and FFs

Broken universality
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Sudakov Resummation

Sudakov factor S(Q,b) = Spert (@, 0) + Snon—pert (@, 0) + Smedium ((GL), b)
Q° di2 2
i H @ ..
Spert = Z / > U2 [A’i In (F) + Bi] initial state Sudakov factor
i=a,b” Mo

Q2
gf :1 / d—’lﬂ[Afln(ICj2>+Bf] for f1s a hadron

f Q? CZ,LL2 1 .
Spert = Z/ — Dflﬂﬁ for fi1s a JET

Non-perturbative Sudakov factor

o Not universal for dihadron, hadron-jet and dijet productions.
o Universal for different p, regions or CME for the same process.

S. - C x S..DIS C = 5 for dihadron production
p ’ C = 2 for hadron-jet production
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