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Introduction: Jets in hadron collisions g\ ALICE

2 High-pr and virtuality partons are produced in initial hard scatterings:
2 virtuality evolution through parton shower,
2 hadronisation at Aqcp scale.

hard scattering

hadronisation
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hard scattering

z No unambiguous definition
of a jet:
z “collimated bunch of
hadrons”
2 experimental access to
quarks and gluons
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Introduction: Jets in hadron collisions g\ ALICE

z High-pr and virtuality partons are produced in initial hard scatterings:
z virtuality evolution through parton shower,
» hadronisation at Aaqcp scale.

hard scattering

z No unambiguous definition
of a jet:
z “collimated bunch of
hadrons”
2 experimental access to
quarks and gluons

2 In pp collisions: hadronisation
» calculable probes using pQCD,
2 allow to study hadronisation and underlying event effects.
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Introduction: Jets in heavy-ion collisions g\ ALTeE

z High-pr and virtuality partons are produced in initial hard scatterings:
» virtuality evolution through parton shower, *
» hadronisation at /\acp scale. N

» Hard partons traverse the o' scattering
QGP and lose energy while
passing through it: “Gluon
bremsstrahlung effect”
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Introduction: Jets in heavy-ion collisions (iw %

z High-pr and virtuality partons are produced in initial hard scatterings:
» virtuality evolution through parton shower, *
» hadronisation at /\qcp scale. SN

hard scattering

» Hard partons traverse the
QGP and lose energy while
passing through it: “Gluon-

bremsstrahlung effect”

» Via the parton interactions
with the medium, jets can
be used to:

» study possible modified
fragmentation with
respect to the “vacuum”
case (pp collisions),

2 probe jet and medium
properties.
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Jet reconstruction in ALICE C\E/RW

Inl <0.9,0< ¢ <2m

ITS: Inner Tracking System (silicon)
TPC: Time Projection Chamber
Track pr> 150 MeV/c

Charged constituent jets (jetch)
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Jet reconstruction in ALICE C\w

>\ ALICE

EMCAL: Pb scintillator
sampling calorimeter
Inl <0.7,14< p<1
An=A¢p=0.014
Cluster Er > 300 MeV

Neutral constituent jets

Inl <0.9,0< ¢ <2m

ITS: Inner Tracking System (silicon)
TPC: Time Projection Chamber
Track pr> 150 MeV/c

Charged constituent jets (jeteh)
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Jet reconstruction in ALICE %E/RW

>\ ALICE

EMCAL: Pb scintillator
sampling calorimeter
Inl <0.7,14< p<1
An=A¢p=0.014
Cluster Er > 300 MeV

Neutral constituent jets

\4

Full jet reconstruction
matching the neutral and
charged constituents

Inl <0.9,0< ¢ <2m
ITS: Inner Tracking System (silicon)

TPC: Time Projection Chamber >
Track pr> 150 MeV/c
Charged constituent jets (jetch)

— ——— ——
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A ALICE

ALICE jet results in
pp collisions at Vs = 2.76 and 7 TeV
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Full jet spectra D))
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» Good agreement between data and NLO calculations for both R=0.2 and R=0.4

N. Armesto et al. based on Nucl. Phys. B507 (1997) 295-314
G. Soyez, Phys Lett B698 (2011) 59-62
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Full jet spectra D))
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2z (Good agreement between daté and NLO calculations for both £#=0.2 and R=0.4

N. Armesto et al. based on Nucl. Phys. B507 (1997) 295-314
G. Soyez, Phys Lett B698 (2011) 59-62

» Better agreement for both the spectra and the jet profile it hadronization effects
are taken into account in the calculations.
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Full jet spectra
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2z (Good agreement between daté and NLO calculations for both £#=0.2 and R=0.4

N. Armesto et al. based on Nucl. Phys. B507 (1997) 295-314
G. Soyez, Phys Lett B698 (2011) 59-62

z Recent calculation based on NNLO+LLr including UE and hadronization eftects
seems to be in better agreement than just NNLO calculations. . pasgupta etal. suep 1606 (2016) 057

' Chicago, 06/08/16 - Exploring Jet sub-structure in ALICE

D. CAFFARRI (CERN) - 6 I




Jet shape definitions (iw %

>\ ALICE

» Jet shapes are observables constructed combining informations on how the
variables of the constituents are distributed within the jet.

» Jet shapes can provide information about:
» parton-to-jet fragmentation processes
» Intra-jet distributions (broadening, collimation)
» possible quark/gluon jet differences
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Jet shape definitions (iw %

>\ ALICE

» Jet shapes are observables constructed combining informations on how the
variables of the constituents are distributed within the jet.

» Jet shapes can provide information about:
» parton-to-jet fragmentation processes
» Intra-jet distributions (broadening, collimation)
» possible quark/gluon jet differences

D 7_IIII|IIII|IIII|IIII|IIII|IIII| IIIIIIIIIIIIIIII ]

Ql_ ~  ALICE Simulation ]

. . O g Anti-k; charged jets, R=0.2 .

» Momentum dispersion (prD): Z | 40<p™"<60Gevic PYTHIAPerugia0

T [ T pp Vs=2.76 TeV

» Measures the momentum re- 2 5 o Gluon jets .

: . : : : -"—’Z - m Quark jets

distribution of jet constituents. <0 e E
» |ets with fewer constituents have higher : -

ptD. 3 . E

» different prD expected for quark/gluon  2f Bl = .

jets due to the different : . o .

) 2 1_— —@— —

fragmentation \/Zz Pr; : . -
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Jet shape definitions

C
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>\ ALICE

» Momentum dispersion (prD):

» Measures the momentum re-distribution of jet constituents.

7> Radial moment (g):

7 Measures the momentum re-distribution of jet constituents weighted by their

distance from the jet axis.

035_ T T | T T T | T T T | T T T | T T T | T T T |
2 O [ ALICE Simulation PYTHIA Perugia 0 ]
pT % 30Anti-k; charged jets, R=0.2 pp \s =276 TeV -
g = . (A zl @ -40 < p* " <60 GeV/ic @ Giluonjets
pJ et _*qu o5t T " m Quark jets E
1€jet 'L <
20F - E
. ——
» large g = more broadened jets i . E
2 gluon jets have more likely large g .« % e
» smaller g = more collimated jets 10~ -
» quark jets have more likely smaller g et h E
- —— ®
O_ | | | | | | | | | | | | | | | i | | | ! | | | ]
0 0.02 004 006 0.08 0.1 %12
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Jet shape definitions (iw %

>\ ALICE

» Momentum dispersion (prD):
» Measures the momentum re-distribution of jet constituents.

7> Radial moment (g):
> Measures the momentum re-distribution of jet constituents weighted by their
distance from the jet axis.

2 Transverse momentum difference of o 0.1~ * ALICE Simulation -
: . i S I Anti-k., charged jets, R=0.2 ]
leading and subleading particles S 40 < P < 60 GeVic
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_ , . pp \s=2.76 Te
2 Transverse momentum difference of the 30 ol e Gluonjets |
. . _ . ]
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. Z - ——
of the jet. R e i
> Jet shape not IRC safe but essentially %z | .
background invariant, interesting for Pb- ™ o ° N
Pb collisions. i — &
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LeSub — plTeadlng track p;lbleadlng track oO 5 015 g o 30
LeSub (GeV/c)
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Charged jet shapes
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Charged jet shapes

>\ ALICE
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ALICE jet results In
Pb-Pb collisions at Vsyn = 2.76 TeV
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Jet reconstruction in heavy-ion collisions \:)/ HCLICE

» Heavy-ion collisions characterized by:
z high multiplicity of low-pr particles
2 not related to hard scattering, coming mainly from soft medium interactions

» Jet background:
2 1S dominant at low jet and |et constituent pr
» depends on the track multiplicity in the event
2 Increases with A2
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. . . . CERN
Jet reconstruction in heavy-ion collisions \/N %Vé

>\ ALICE

» Heavy-ion collisions characterized by:
z high multiplicity of low-pr particles
2 not related to hard scattering, coming mainly from soft medium interactions

» Jet background:
2 1S dominant at low jet and |et constituent pr.
2 depends on the track multiplicity in the event. ALICE, JHEP 03 (2012) 053

2 Increases with A2 G - FastJet k, (p,"" = 0.15 GeV/c)
' % | Fit: (-3.3+0.3) GeV/c + (0.0623+0.0002) GeV/c x Ni’;‘:’”ut 10°
S T
. 2200_ 0-10%
2 Average background density (0ch) i = 10°
estimated as: .
4 pCh \ B _§ 10*
: T,krjet :
Peh, = median { MR " S 10°
Ajr jet 100 _
. / | o entrizgioo __ o Pb-Pb Vs =2.76 TeV
2 determined event-by-event. I JF e 10°
i g 20000 —_ o1o%
i - - I 10
» Correction applied to each jetin the event:  [Z&= L
o . 0 — 1 1 ! 1 1 L 1 1 1 L 1 1 1 1
jet jet,rec jet,rec 0 1000 2000 3000
pT T pT B /0 >< A ’ Ninput

——
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Jet shapes background subtraction @)

>\ ALICE

2 Average background removal for jet shapes based on recent techniques:
2 Derivatives subtraction 6 sovezetal, Phys. Rev. Lett 110 (2013) 16
2 Constituent subtraction e eerta etal, iHep 1406 (2014) 092

—_—
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Jet shapes background subtraction @)

>\ ALICE

2 Average background removal for jet shapes based on recent techniques:
2 Derivatives subtraction 6 sovezetal, Phys. Rev. Lett 110 (2013) 16
2 Constituent subtraction e eerta etal, iHep 1406 (2014) 092

| S 10EALICEsimulation .
2 PYTHIA detector level JetS 2 1[R3=0-2, Anti-k; charged jets 5
" jet,c EE
embedded in Pb-Pb events. T g0 oGeve s
o 2 '°—_:::::=‘==.= g """...-."'—;:g-'--t- -
Z 10_ E’-_._ _._* -.-_.__._ ++ E%
~ 10°k _*t *+r++-- -
10°E S 3
107t + 4 3
10°E +1, -
= —— Pythia Det. Level T 3
1 0—7 E —— Pythia Embedded Area. Sub (2nd order) —
= —e— Pythia Embedded Const. Sub 3
1 0—8 = —e— Pythia Embedded Unsubtracted T =
10—9:...|...|...|...|...| ]
O 0.02 0.04 0.06 0.08 0.1 O 12 O 14 O 16

uncorrected g

——
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Jet shapes background subtraction C‘@ HCLICE

2 Average background removal for jet shapes based on recent techniques:
9 Derivatives Sub’[rac’[ion G. Soyez et al, Phys. Rev. Lett 110 (2013) 16
2 Constituent subtraction . eerta etal, JHep 1406 (2014) 092

» PYTHIA detector level jets =
embedded in Pb-Pb events.
» Shape distributions are modifi€thS

by the high background —a

R=0.2, Anti-k_. charged jets
=40 < pjet " 260 GeV/c

= —e— Pythia Embedded Const. Sub
—e— Pythia Embedded Unsubtracted T

+
t
IIIIIlI]| IIIIIlIJ] IIIIIlI]| IIIIIlIJ] IIIIIlI]| IIIIIlIJ] IIIIIlI]| IIIIIlIJ| IIIIIlIJ] IIIII|JJ|_|:

_9§| 1 1 | 11
1070502 0.04 006 008 01 012 014 016
uncorrected g
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Jet shapes background subtraction @)

>\ ALICE

2 Average background removal for jet shapes based on recent techniques:
2 Derivatives subtraction 6 sovezetal, Phys. Rev. Lett 110 (2013) 16
2 Constituent subtraction e eerta etal, iHep 1406 (2014) 092

| Q 10EAUCEsimuaon =
2 PYTHIA detector level JetS 2 1[R3=0-2, Anti-k; charged jets 5
" jet,c EE
embedded in Pb-Pb events. T gib P <%H E
» Shape distributions are modified %, jp2p=="" _~~ T E
by the high background — 103!t *i}:. =
7 h ;g + -o-:*:-"-'f' E;
» Subtraction methods (area based,”” 10°g S
constituent based) reduce the 10°E | oot Lo Tl4 =
influence of the background on the LN - Aoty E
Sh apes . 1 0—8 %— —e— Pythia Embedded Unsubtracted 1T —§,
-9 v v v by by by ]

10°0""0.02 0.04 0.06 008 01 012 0.14 0.16

uncorrected g
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Jet shapes background subtraction C\E\/RD/ HCLICE

2 Average background removal for jet shapes based on recent techniques:
% Derivatives Sub’[rac’[ion G. Soyez et al, Phys. Rev. Lett 110 (2013) 16
2 Constituent subtraction P eerta etal, sHeP 1406 (2014) 092

» PYTHIA detector level jets Sy
embedded in Pb-Pb events. p ioii,eﬁ“t;;ogj;g,gd jots
> Shape distributions are modified 5 10'E _-ss=twtemmmn . |
by the high background % -~

» Subtraction methods (area based, /
constituent based) reduce the J/
influence of the background on jp
shapes. /

/’ +
/ —e— Pythia Det. Level T 't'

f'” 0—7 —e— Pythia Embedded Area. Sub (2nd order)

' = —e— Pythia Embedded Const. Sub

—e— Pythia Embedded Unsubtracted T
I I

.+.
t
_*
.+.
_+_
_IIIIILI]| IIIIIlIl| IIIIIlI]| IIIIlllI| IIIIIlI]| IIIIIlIl| IIIIIlI]| IIIIlllI| IIIIIlI]| IIIIIlIl|_|:

0 002 004 006 008 041 0.12 0.14 016
uncorrected g

» Residual difference betyen
PYTHIA detector leve 'Jet shapes /
and PYTHIA embedded subtracted eMOve

ﬁnets dtL'Je to backgrouna » background fluctuations
uctuations. _ - b detector effects.
' Chicago, 06/08/16 - Exploring Jet sub-structure in ALICE D CAFFARRI (CERN) 12
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ALICE Jet results in Pb-Pb collisions EER/W

2 The full jet Raa shows a suppression also at high jet pr for R=0.2.

1 dQNch,jet/dedn‘Pb—Pb
(Neon)  d2Nep jer/dpTdn|pp

Raa =

ALICE, Phys. Lett. B 746 (2015) 1

< 1.2
<
C [ [ :
: ALICE Pb-Pb \s=2.76 TeV - Antiky R=0.2 |n | <0.5 preteh> 5 Gev/e
) e I
L * Data 0 - 10%% DCorreIated uncertainty + Data 10 - 30% DCorreIated uncertainty
n & &2 Shape uncertainty B i Shape uncertainty
081 _sewer @ [ e JEWEL -
L — valEM L - - YaJEM
0.6 - i3 B
04
0.2
0 1 1 1 1 I 1 1 1 1 I 1 | | | | I | | | | I |
0 50 100 50 100

Pr i (GeV/c) Prjot (GeV/c)

—_——
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ALICE Jet results in Pb-Pb collisions

2 The full jet Raa shows a suppression also at high jet pr for R=0.2.

1

dQNch,jet/dedn‘Pb—Pb

R —
Al <Ncoll>

» Energy lost from the R
interaction of the parton
within the medium not |
recovered within R=0.3. 08¢

0.6
2z Raa not precise enough
to distinguish between 0.4
the two models 0
YaJEM: T. Renk , Phys Rev C 88 (2013) 014905
JEWEL: C.Zapp et al. JHEP 1303 (2013) 080

d?Nep,jet /dprdn|pp

ALICE, Phys. Lett. B 746 (2015) 1

: ALICE Pb-Pb \s=2.76 TeV - Antiky R=0.2 |n | <0.5 pretens 5 GeVI/c
L * Data 0 - 10%; DCorreIated uncertainty + Data 10 - 30% DCorreIated uncertainty
& ## Shape uncertainty i Shape uncertainty
| —-— JEWEL ==== JEWEL '
- YaJEM - = YaJEM
I 1 1 I | | | | I | | | | I |
50 100 50 100

Prjot (GeVic)
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Charged jet shapes C\E/RW %

>\ ALICE

2 Focus on jet shapes to:
2 to probe quenching at low jet pr.
2 using small R jets (R=0.2)

—_—
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Charged jet shapes <
ged ] P —\  ALICE
2 Focus on jet shapes to:
2 to probe quenching at low jet pr.
2 using small R jets (R=0.2)
» prD shifted to higher values in Pb-Pb ~ e
- . . - ALICE Prelit ' ' ]
collisions relative to PYTHIA Perugiall o~ /%LIFS; V%ihzr?g?g i
O 5:_Anti-kT charged jets, R = 0.2 ALICE Dat B
% 4:_40<p$t’0h <60 GeVie +Shape u:CZrtainty _:
2 B [] Correlated uncertainty
'CDZ 3; —— ' —4— PYTHIA Perugia 11 —f
2 _ -
o | ..|....|....T....;
8.3 04 05 06 07 08 0.9 1
p,D
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Charged jet shapes EE?W %

>\ ALICE

» Focus on jet shapes to:
2 to probe quenching at low jet pr
2 using small R jets (R=0.2)

» prD shifted to higher values in Pb-Pb g 80 ——rr e

. : : S - ALICE Preliminary -
collisions relative to PYTHIA Perugiall = [ropo ysg =276 Tev .
% 25 Anti-k, charged jets, R = 0.2 ]
- ot ch -4 ALICE Data .
_*gjz 20—_40<p]T <60 GeV/c Shape uncertainty
- [[JCorrelated uncertainty
- +q=|EI—,— + PYTHIA Perugia 11 1
» g shifted to lower values in Pb-Pb s == E
collisions relative to PYTHIA o R, -
Perugiali — .
5=u= — -
O —

0 002 004 006 008 0.1 012
g
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Charged jet shapes (iw %

>\ ALICE

» Focus on jet shapes to:
2 to probe quenching at low jet pr
2 using small R jets (R=0.2)

» prD shifted to higher values in Pb-Pb g 80 ——rr e
. : : S - ALICE Preliminary

collisions relative to PYTHIA Perugiall = [ropo ysg =276 Tev .
% 25 Anti-k, charged jets, R = 0.2 ]
- ot ch -4 ALICE Data .
'%Z 20—_40<pJT <60 GeVic Shape uncertainty
- [[JCorrelated uncertainty
— +$EI_,_ ~4 PYTHIA Perugia 11 -
» g shifted to lower values in Pb-Pb s == E
collisions relative to PYTHIA o na bl E
Perugial” — .
oL —— — ]

o, ——

0 002 004 006 008 01 0.12
g

2 prD and g distributions for R=0.2 jets are compatible with a more collimated
and harder fragmentation in Pb-Pb than pp collisions.

' Chicago, 06/08/16 - Exploring Jet sub-structure in ALICE
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Charged jet shapes EE?W %

>\ ALICE

» Focus on jet shapes to:
2 to probe quenching at low jet pr
2 using small R jets (R=0.2)

z prD shifted to higher values in Pb-Pb < 02

- ALICE Preliminary -
collisions relative to PYTHIA Perugiall  0.18 pope s 276 1ev -
(\D 0. -|6_Anti-kT charged jets, R =0.2 -
v0_1 4:_40<p"ft’°h<60 GeV/c B
2 0. 125_ —4— ALICE Data E
0p = Shape uncertainty ]
' : _ O 0.1 [_] Correlated uncertainty —
2 g s.h|.fted to onver values in Pb-Pb 2 s o Pyriin P 11
collisions relative to PYTHIA S 006;__' E
Perugial” ot = :
5 — :
2 0.02F =
~~ -

A C I b e e Ly L1

% 5 10 15 20 25 30

LeSub (GeV/c)

z LeSub in fair agreement with PYTHIA
Perugia 11
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Charged jet shapes: comparison with models E@ %

6 | T T 1 | T 1T | T T 1 | T T T | T T T I T T T 35 T | | T | I | I T T |

DI— _ ALICE Preliminary i -8) - ALICE Preliminary n
. ~ ’ O - ) B ]
% 5__Pb Pb ys\ =2.76 TeV -# ALICE Data - = 30 Pb-Pb |s,, =2.76 TeV - ALICE Data =
< _ Anti-k; charged jets, R =0.2 Shape uncertainty . O —  Anti-k; charged jets, R =0.2 . _
B otch _ 7] - ot ch Shape uncertainty ]
Z ~ 40 < pJT "< 60 GeV/c [[JCorrelated uncertainty i 0 o5 40 < ,o’T “" <60 GeV/c |:|Correlated Uncertaint E
O 4 JEWEL vacuum - © - L Yoo
& - JEWEL recoils off . Z - dJEWEL vacuum -
= T [_]PYTHIA Perugia 11 - ~ 20 EWEL Recoils off =
< 3 ] - [_|PYTHIA Perugia 11 ]
~— B 7 - .
- ] 19 -
2 :_ _: : ...................................... :
1 ] i
= ] - ]
8|_ 1 1 | | | | 1 1 | | 11 11 | | | | | I I | | 11 11 | | I | | | O B | | | | | | | | | | | | | | | ﬁ | L]

3 04 05 06 07 08 0.9 1 0 0.02 0.04 006 0.08 0.1 0.412
pTD g

z The different fragmentation observed in Pb-Pb collisions for R=0.2 jets is
qualitatively described by JEWEL model. c zappetal, ep 1303 (2013) 050
» JEWEL collimates the jets since the soft particles are emitted at large angles.
2 Results are in qualitative agreement for both prD and g
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Charged jet shapes: comparison with models

>\ ALICE

6 | T T 1 | T T T I T | T | T T T I T
DI— | ALICE Preliminary _
Q. [ Pb-Pbys,=276TeV -#- ALICE Data g
O 5 , _ Shape uncertainty —
— B Anti-ky tchharged jets, F =0.2 (] Correlated uncertainty ]
Z | 40 < p2" < 60 GeVic JEWEL vacuum i
O - 77 JEWEL recoils off -
) 4 = [ 1PYTHIA Perugia 11 i
© - PYTHIA Perugia 11 quarks -
2 B ] PYTHIA Perugia 11 gluons ]
~ 3 _ ]
— B i
2- -
B . -
1_ —
= e —
|_ | | 1 1 | | 1 1 I | | | | I | | | I | |
83 04 05 06 07 08 09 1

pT

N
o
II|IIII|IIII|IIII|IIII|IIII

I I | I I I | I I
ALICE Preliminary
Pb-Pb ys,, =2.76 TeV

Anti-k; charged jets, R =0.2

40 < djt’ch <60 GeV/c

| | | | 1

- ALICE Data

Shape uncertainty
(] Correlated uncertainty
. |JEWEL vacuum

1 JEWEL Recoils off
[ 1PYTHIA Perugia 11
PYTHIA Perugia 11 quarks -

[ JPYTHIA Perugia 11 gluons

L,  [eEs—pe—

O 1

IIIII
0.02 0.04 0.06 0.08

0.1 012

Q

2 Qualitative comparison with quark/gluon jets at the same energy:
2 gluon jets: quenched jets with intrajet broadening,
2 quark jets: quenched jets without intrajet broadening.

> Results seem to be closer to quark-like jet fragmentation.
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Conclusions \/W/ %

>\ ALICE

2 Jet shapes in pp collisions show a fair agreement with PYTHIA Tune
Perugia 11
» More differential studies (R, priet) ongoing.
2 Input from theory needed to compare with different MC (including
hadronization, UE effects...)
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. CERN %%
Conclusions \W .

z Jet shapes in pp collisions show a fair agreement with PYTHIA Tune
Perugia 11

» More differential studies (R, priet) ongoing.
2 Input from theory needed to compare with different MC (including
hadronization, UE effects...)

» Measurements of jet shapes in Pb-Pb collisions:
2 allow to study modification of intra-jet particle distribution by QGP

z Indicate that small R jets (R = 0.2) are more collimated and fragment
harder than PYTHIA pp reference.

2 Indicate a qualitative agreement with quark-like jet fragmentation
and are in agreement with JEWEL jet quenching model.
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Charged jet spectra C\w %

7 W
ALICE

R=02 - 04 R = (06 ALCE Phys. Rev. D 91 (2015) 112012
10'2_—|||'|'||"'III"|""|""|""""""l LA LA L L L L L L L L BB Y

- (a) —#— ALICE (b)

- —&— PYTHIA Perugia-0 % pp\s=7TeV
10-3__% —A— PYTHIA Perugia-2011 pieec > 0.15 GeVic

= —f— PYTHIAAMBT1 % 72| < 0.9

- —¢— HERWIG %

—
o
&)

7% < 0.7

FastJet anti-k; R =0.2

IIIII| | IIIIIII| | IIIIIII| | IIIIIII| | IIIIIII|
IIIII| I IIIIIII| I IIIIIII| I IIIIIII| I IIIIIII|
IIIII| | IIIIIII| | IIIIIII| | IIIIIII| | IIIIIII|

IIIII| T IIIIIII|

—h
o
=)

MC/data dZGjet’Ch/dedn (mb c/GeV)

20 30 40 50 60 7Q 80 90 10020 30 40 50 60 70_ 80 90 10020 30 40 50 60 70_ 80 90 100
ﬁftch (GeV/c) ﬂftch (GeV/c) ﬂf“h (GeV/c)

» Reasonable agreement between data and MC calculations for all resolution
parameters.

z PYTHIA Perugia-2011 tends to better reproduce the results at high-pret

» HERWIG seems to be more IN agreement |n the Iovv Jet pr regron
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CERN

ALICE jet results in Pb-Pb collisions

HLICE
ALICE, JHEP 03 (2014) 013
;4 ALICE Pb-Pb |5, =2.76 TeV -
) o - Charged Jets -
1 1 d“Neh jet 0:0 ol Anti-k; R=0.2 ]
. . n prek > 0.15 GeV/c ]
R — <TAA> Nevt de,chJetdnchJet central N 6(T) <p <70 GeV/e 1
Cp — 2 y S| SRR B ST Tohjet T ]
1 1 d Nchjet - \ -
<TAA> Nth de,Ch JetdnCh _]et peripheral 08:— —:
0.6 + :
. . @ Alljets i
2z The Charged jet Rcp shows a 0.4r o Leading track p>5 GeV/c 7
decreasing trend as a function of the 0o ¢ Leadingtrack p >10 GeVic -
collision centrality”) for £#=0.3. - Systematic ]
_I || | I | | | I | | | I | | | | | I | | | | | 1 1 | I_
OO 50 100 150 200 250 300 350 400

<Npart>

*Centrality: quantity used to determine the overlap region of the two colliding nuclei.
Events are classified in Centrahty classes in terms of the percentﬂes of the total A-A cross section
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ALICE jet results in Pb-Pb collisions E@ %

ALICE

ALICE, JHEP 09 (2015) 170

2 Exploiting the h-jet

0-10%, Pb-Pb |s,, =2.76 TeV
Anti-k; charged jets

T - Ap<0.6

TT{20,50} - TT{8,9}

coincidence measurement itis oS f
possible to suppress the T
combinatorial backgrouna -l
effects and explore larger jet <
- S~ -
radil. N o8-
C”> 0.6
5 0.4
= &%
@ 0.2F
< o

: -

8 |

o —e—— n

: #5 =

o ]

) _‘

= ® ALICE data .

g Shape uncertainty ]

- Correlated uncertainty ]

| T L B PYTHIA Perugia: Tune 2010 & 2011

........ Lovvw b b b b b byl

10 20 30 40 50 60 70 80 90 100

ph (GeV/c)

T,jet

2 No significant medium-induced modification of intra-jet energy

distribution for R =< 0.5 is observed.
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Jet shape distributions PYTHIA Perugia 11 @@\ %

D 8_| 1T T 1T | T 17T | 1T 1T 71 | 1T 1T | T 1T 1T I_ QBS_ T T T T T T | T T T | T T T | T T T T T T ]
— F ALICE Simulation . o t ALICE Simulation ]
S 7 PYTHIA Perugia 11 E = 30 PYTHIA Perugia 11 =
> 4 pp Vs=7 TeV . T pp Vs=7TeV ]
S 6;_ Anti-kT charged jets, R=0.2 A % o5 Anti-kT charged jets, R =0.2 -
@ 5E 40 < p’:t"’h <60 GeV/c = = I 40 < p’:t’Ch <60 GeV/c .
Kb C 7 ~~ 20 ]
< 4 ] - —— ]
A C —_— . 15 + ]
3 — E - —— -
s : 10 —— =
2 E - —— .
1:_—-— —a— B 5'_ _'
- —_— . —= = .
C | | | | 1 1 1 1 Il 1 - 1 1 1 C 1 | | | | | 1 ]
83 04 05 06 07 08 0.9 1 O0 0.02 0.04 0.06 0.08 0.1 0.12

pTD g

—~ 07— ]

= 000+ ALICE Simulation E

) Tk PY'I\;I_—HA Perugia 11 =

< 0.08F pp Vs=7TeV =

S E Anti-k, charged jets, R = 0.2 3

Q9 0.07F T oieh =

S, o6F 40 < p=" < 60 GeVic s

o\ V.Vo =

QJ - .

0.05F —

= F —— E

<< 0.041 —

Z 3 E

w‘o 0.03E E

£ 0.02- =

Z 0.012— — =

A 0: | Ll | N

0 5 10 15 20 25 30

LeSub(GeV/c)
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CERN

Vs dependence of jet shapes PYTHIA Perugia 11

9

HLICE
C 2: I I I | I I I | I I I | I I I I I I I I I : 0330_ T T T | I. T T | .I I I | I T T | I I I I I T ]
218 ALICE Simulation E Y [ ALICE Simulation ]
QO Cr Anti-k. charaed iets. R=0.2 : % o5l Anti-k; charged jets, R=0.2 B
L% &b rcharged jets, 5=0.2 - - - 40 < p " < 60 GeVic PY'I\}-IIA Perugia 0 -

: PYTHIA Perugia 0 - -] @ - m ppls=7TeV i
914:— m pp Vs=7TeV —: Z 20—_ O pp\@ 2.76 TeV N
O © Oppis=276TeV . — U —

1.2 = B ﬂ—:g;:g: i

n —— ] i .

1 —0— = 151 —— .
0.8k E - - =, = y
F — ] 10 % . .
0'6:_ =*=++ 4+__: i {1 i
0.4:—:$: = 5L .
C 7 —_._D _
: : B | | | | | | | | | | | | | | | | | | | | | | | i

O —20""20" 60 80 100 120 % 002 004 006 008 01 0,12

)

pjTet’ "GeV/c

2 Not negligible difference in the jet shapes due to due to g/g difference
fraction at two collider energies.
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Systematics C‘w %

e~ A
ALICE
>1 _5_ T T T | T T T | T T T I T T T | ! I. T | T T T >1 _5_ ! ! T [ I I T é T T I | I I I | 1 I. T | T ! T
= Strack. eff ALICE Preliminary - =P E'ngca &L ALICE Preliminary s
‘S 'E  Diterations PP Vs=7TeV - E =14 SUulncation  PbPb s =276TeV
..g 1.3F Dtruncation Antl—kFetcC:parged jets, R=0.2 3 + {1 .3F %gﬂlgr method Anti-k; cparged jets, R=0.2 3
QO Cprior 40 <p_"" < 60 GeV/c = Q E 40 < p'f"c < 60 GeV/c .
8 1.2:— = 8 1.2:— —
D 1.1 = D 1AE =
o = I = (b = .
> : > & :
E 0.9; E E 0.9;— =
D 0.8t = ® 0.8~ =
o E i -
0.7 = 0.7 =
0.6F = 0.65 3
O 5: Ceo e ey Ly T 0 5E [ R R PR N N TR TR NN TR N N N [ R R ]
0 0.02 0.04 0.06 0.08 0.1 0.12 0 0.02 0.04 0.06 0.08 0.1 0.12
g g

2 Tracking efficiency. Variation of +4% dominate the jet energy scale uncertainty.
z Unfolding:
» Regularization: variations of +3 iterations in the procedure.
2 Truncation: difference to measured yield at a 10 GeV lower value than default one.
2 Prior: Variation of 20% between prPartand shaperat, Default value PYTHIA Perugia O.
» Background subtraction: two different methods used to estimate the background.

= — - — - —_————

' Chicago, 06/08/16 - Exploring Jet sub-structure in ALICE D. CAFFARRI (CERN) - 23




Charge jet shapes: comparison with models C\@ HCLICE

2 |f the jet would lose energy as a whole (single emitter) then we would expect Pb-
Pb shapes to be in agreement with vacuum shape at higher-pr

35

m I~ I I l I I l I I I I l I I I l I I I_ 6 T T 1T T T 1T T T 1T T 1 T T 1T T 1T T T T T T T T T 1T T
O - ALICE Preliminary Po-Pb {5, = 2.76 Tev - Dl_ - ALICE Preliminary ' Pb-Pb s = 2.76 TeV }
Z 30 Anti- kletiparged jets, R =0.2 1 Q B Anti-k; charged jets, R =0.2 ]
B 40 < p*°" < 60 GeV/c 1 ©O 5 Jet.eh —
© u T 1 ¥ B 40 < p' < 60 GeV/c ]
- —— ALICE Data 7 B ALICE Dat _
2 25 — Shape uncertainty — Z - —+ ata —
2 = Correlated uncertainty] B Shape uncertainty i
= - (] Corre e 1 4— [ Correjgted uncertainty ]
= oL [ 20< P <40 GeV/c T B 1 20 <pnet +<40GeV/c
+~— B [ 180< p < 50 GeV/cH = - ) 130 <Pjet cn< 50 GeV/c 7
B L []40< pJB " <60 GeV/c < 3 - 4510 <Pietoh <gO gewc ]
- ) 50 < p-"*" < 70 GeV/c 5 150 <pl o <70 GeV/c -
150 —eos E " 2 80 GeVlc ] T [ = 60 <pF"“'<80 GeV/c ]
C - 2 -
t0- E — :
= E - = E
- - — \ =

O_ | | | | | | | | | | | I | | | | | | | | | | |_ |_ | I | | | | 11 1 | 1 11 | | I | | | | 11 1 | 1 L1 | | |
O 002 004 006 008 01 0.12 83 04 05 06 07 08 09 1

g p.

2 The radial moment seems to show this behavior.
» prD does not, but it has a milder dependence on the transverse momentum.

— _ — - —
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