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Jets

Jets originate from the hard ALICE
scattered of partons

Fragment and hadronize
Into a spray of particles

The spray (initial parton) is
partially recovered using
clustering algorithms

Hard scattering

* Resulting jets depend on
cuts

Tests of PDFs,
fragmentation and pQCD
hard scattering
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The ALICE detector
| EB) &7 G

Al TCF
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Fragmentation scheme

Mg
Showering ~ Hadronization
Q° >> Aaco Q% Aaco
z<<1 - z2>>0
Angular Ordering ~ Lund String frag.

/

Sore QCD rad | C/
e gfﬁ E .
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Jets In medium

e Jets are important probes to a medium thatthe ~ ALICE
parton passes through

e Strong Iinteraction in between the parton and the medium
* Energy loss due to induced gluon radiation

* pPb collisions allow to probe the cold nuclear medium
« Challenging task to subtract the large soft background

Out-of-cone radiation

inel 2
Incoming [ 2
parton ‘ @ \ Ncoll .r'> d Upp/ dp]" dr’
In-cone radiation
Jet broadening

Energy loss
R,\<1
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Data sets

e p-p Vs =2.76 TeV ALICE

* Clean reference sample, with no media at all (likely)

¢ P-Pb Vs =5.02 TeV

 Cold nuclear matter

 Pb—PbVs=2.76 TeV
» Strongly interacting QCD medium
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Jet reconstruction with EMCal

 Get as close to the initial parton ALICE
« Sequential clustering of hits
 Jets fully contained in acceptance

 Charged tracks (ITS+TPC) and
optionally clusters from EMCal

« Anti-k algorithm for signal jets,
k. for background

e R=0.4, butcan be 0.2 -0.7

R 200'4 R=0.2 Calorimetry

R

V
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Hadronic correction for full jets

Charged particles deposit energy in EMCal ALICE

Need to avoid double counting of the momenta

Track matching and subtraction of a fraction of momenta
. Ecorr orzg _f Z Ethk, Ecorr rZO

cluster — cluster cluste
- The fis a fraction of track p, sl 0109 <Py < 101GV
to subtract, set to 1 (100%) MBI !
y TG
X 008 i . |
y - . )
Calorimetry o:oz ¢

N e
33.1 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 0.1

Tracking AN
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Triggering in EMCal

» Triggering on integrated energy ALICE
deposits in an area of EMCal

 Sliding window algorithms of
different granularity and steps

e LO (600ns), deposits in 4x4
towers

e L1 (~5us) deposits in 4x4 e
towers towers without HW o
borders

e L1 (~5us) deposits in 32x32
towers, jet trigger

’ Understanding hot & dense QCD matter, 9/2013 Jiri Kral 9



Underlying event

* Event by event subtraction

. k Jets energy over area

gzso
<
» Scaled charged + EMCal =
200— 0 o (Govic]
B pmged krR=02(p_  >015GeVio)
: - Poe (pm“m>0.30 GeV/c)
150~ Pb-Pb \/5,,,=2.76 TeV
by,
100:— h
kr jet 50:— o
pfullzsfull/ch'pch:Sfulllch'medla”( K jet>'C I
A ! Centrality (%)
S, 1S Scale in between charged and full jets

C is afactor averaging for whole acceptance

CMS collaboration: arXiv:1207.2392
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Leading particle bias

ALICE
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Correlation

* Relative measurement of a fragment
property in respect to a selected axis
1D or 2D (eta, phi)

* Trigger = charged / neutral particle / jet

* Leading / all particle triggers
10°E P =T U TV o e
- BeaTe<10 6.0<
BT 0.0<An<1.6 i
= a;
s A f
Z |5 107 g4 o .
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AD  [raalm]
Understanding hot & dense QCD matter, 9/2013 Jiri Kral

12



Jet transverse structure

e Transverse
momentum of

products in respectto  vectorj; measurea as 2D RMS \/(j7)

the jet axis hadron
'-ﬂdﬁ ,’ ---------- » jet

e Can be recovered
from two particle

-\ 2 NG
angular correlation & = (A’ ) ~ (Jp ) (Jn)
In azimuth | Pra Lpﬂ.
(7Y =202 = V2 (pr X P
}T o .];r;,, Tr Ti )
 Assuming jetis \/Prr +(Pr)

Symmetrlc |n Aq)’Ar] the most crucial assumptm:an]T << pﬂ. and pTa
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Signal extraction

 Event mixing used to simulate the uncorrelated @ ALICE

background

 Two gausian fits of the
near side + single
gausian on away side

¢:00-100 t:40.0-60.0 a:01.0-02.0

1

dN
I\ltrigger qu)

04 -0.2 0 02 04 06 08 1 1.2 1.4
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Results

. In the studied range, j. of products seemstobe ~ ALICE
constant within errors with the initial parton
momentum

* Also the results are consistent through different v's
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Outlook
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* Work in progress on the .1 ALICE
full jet — hadron correlation
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