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® Physics motivations
v’ Why Jets?
v" A new variable: FFM
® FF and FFM analysis in ALICE
(pp @2.76 TeV):
v’ Data & MC
® Analysis status & todo
® Summary

N.B. FF for fragmentation function
FFM for fragmentation function moments
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Physics motivations
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A Jetin the QCD “vacuum”

® Production of a jet in elementary hadronic collision (p-p)

A 22 hard process (large momentum transfer) in pp collision creates 2 outgoing
partons (quarks/gluons). These hard partons firstly radiate soft gluons, creating a
parton shower. They then hadronize leading to a collimated hadron shower.

R is the radius of
the coneinn-¢
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Experimental view of a

%% reconstructed jet
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Physics motivations guba‘g@d\

Jet modification in a hot and dense medium

® Jetsin Pb-Pb collision P
v Produced in the early stage of the collision / :
before the medium creation
v’ Interact with the medium
v" Quenching effects:
o Increase of track multiplicity in jets expected
(modification of the jet shape)

o Potential redistribution of the p;of the jet
constituents which are overwhelmed in the

Sketch of collisions in p-p and A-A collisions

event background ® Jetas a QGP probe

f:;\\\ Leadng v" pp collisions: test of pQCD and

RN reference to the Pb-Pb case

,' o v' Extract medium (QGP) properties from

U st global jet observables (e.g. Ry,) in Pb-
.. Pbcollisions:
7 - P o energy loss and its path length
( /,If L dependence

o density of the medium

Jetin vacuum ®h m¢ The average contribution of the background can
| be as important as the jet p;in ALICE
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Pb-Pb background estimation and 6 v
fluctuations for “charged” jets o

JHEP 03 (2012) 053

T\>5 - FastJet k, (p™" = 0.15 GeV/c) p
8 | Fit: (-3.3:0.3) GeV/c + (0.0623+0.0002) Ge_V/ci 2-'"'_’“‘4 10° p me dl an T
= 200 > = jet
o 0-10% A
I . 10° i
[0 é,y * Background density p.j, increases
L : for more central collision
100l | 10’ 1 LHC2010 Pb-Pb 1s=2.76 TeV
e Pb-Pb\s=276TeV | 1 = E 0-10% centrality
: entries : 102 g) . - ¢¢¢ RC Pb+Pb anti-k,
""""" r—— S0 e, M, « Re0zosaer
i _'ii. ; F \-\"-\ 10 > L 15/03/2012 ."‘ ":o. v R=0.3 0=7.15
'_::_;_"T o A— 5 ° E_ o .v° * R=0.40=10.18
% 1000 2000 3000 L I ¢ v T, iosceve
N;:;vut :.C_) 10 3 4 L ®
o E e v 4 v ..
2010 data charged jets: 10° . Ly
G, = 4.5 GeV/cfor R=0.2 F * T e
G, = 7.0 GeV/cfor R=0.3 b3 ;! m
Gen = 10.0 GeV/c for R=0.4 bt H#m i)
* Larger background fluctuations for larger R, while Sp"h (GeV/c)
larger R should be preferred to recover as much !
information as possible (jet properties). — plrec probe
P (jet prop ) 8, =pPT° — PA—DP7
Select observables as insensitive as possible to the o
heavy ion background fluctuations 10 April 2015 -
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FFM as a new observable e

® The fragmentation function moments (FFM) should be less sensitive to

the background fluctuations.*
* Reference: Cacciari et al., Eur.Phys.J. C73 (2013) 2319, “Jet fragmentation

. . . .,
function moments in heavy ion collisions pf’,;lubll =~ 200 GeV
22 2.5 J 1 I 1 1 1
1 , PbPb Vs=2.76 TeV
_ 1 N thadron = 2 ~\,  0-10% (Hydjet) —
MN = N YA d dZ, -4 ]\ anti-kt, R=0.4, |y|<3 //'
jet 0 Z = 19 L' X 3 o2
?adron 1V ™eegacce - =
— Pythia
where z = —7 05 |- PR i =
p]T N-sub + correl <
0 1 1 1 1 1 1
0 1 2 3 4 5 6

Figure: model calculations of FFM distributions (ATLAS conditions), M, is the
Nt fragmentation function moments.

In practice, M, for each jet is defined as:

My =Y,;z" iistheithconstituent track
N +1

%lg Y-axis: [T]a My (=2, 3, 4)
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® The study of the jet fragmentation is interestingto
get some insights into the QGP properties

® Background contribution and its fluctuations are large
in heavy ion collisions and affect the jet
reconstruction

® FFM should be less sensitive to background than FF

® My PhD topic: FFM analysis in ALICE (pp)

® The corrections and systematic studies for FF and FFM
are ongoing

Thank you !
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