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Introduction

* Jet production and properties are modified in heavy ion collisions
* Study of jets in Pb+Pb collisions should tell us about e.g.:
— properties of de-confined matter created in heavy ion collisions

— radiation of energetic color charges in this de-confined medium
* Study of jets in p+Pb collisions should tell us about e.g.:
— Initial state effects

— correlations between soft and hard processes
*LHC heavy ion runs & ATLAS:

— Run 1: Pb+Pb: Vsyny = 2.76 TeV, Liny = 0.15 nb?
pp: Vs = 2.76 TeV, Lint = 4.2 pb?
p+Pb: Vsyn = 5.02 TeV, Lint = 29 nb?t

— Run 2: Pb+Pb: Vsyy =5.02 TeV, Lint = 0.5 nb*?
pp: Vs =5.02 TeV, Lint = 28 nb?!
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Inclusive jet suppression
In Pb+Pb collisions

2 PbPb
d Njet
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Ban = ———TTam
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Jet yield in heavy
lon collisions

"N

Number of
>_ expected jets per
event of a given

Nuclear tickness Jet cross-section centrality

fuction in pp collisions

7

Nuclear modification factor quantifies the magnitude of the jet
suppression which is dominantly due to final state interactions

with constituents of the medium
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Jet Raa: pt-dependence,

(6 TeV
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Raa =

| *A factor of two suppression

of jet yield in 0-10% central
collisions ().

| *A modest grow of jet Ra

with increasing jet pr.

* Still significant suppression

even for 60-80% centrality
bin ( ).

| . Practically no rapidity

dependence.
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Jet Raa: pt-dependence,
\/SNN =502 TeV

ATLAS-CONF-2017-009
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* Quantifying jet Raa in the pr range of 100 GeV to 1 TeV and for |y|<2.8.

* Allows for detailed comparison with predictions e.g.: X-N Wang et al.
(arXiv:1611.07211), Chien and Vitev (arXiv:1509.07257), Casalderrey-
Solana et al. (arXiv:1508.00815).
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-009/

Jet Raa: pt-dependence,
2.7/6 TeV versus 5.02 TeV

ATLAS-CONF-2017-009
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* Same magnitude of Raa within systematic uncertainties seen at the two
different center-of-mass energies.
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Jet Raa: y-dependence,
\/SNN = 5 02 TeV
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Jet fragmentation

at 2.7/76 TeV

now published
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Jet fragmentatlon

at 2.7/76 TeV

rapldlty of jet
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Centrality dependence

* Enhancement at low z
and at high z

* Suppression at
iIntermediate z

Rapidity dependence
*No rapidity dependence
except for the highest z
values (hint of a smaller
enhancement for
more forward jets)

Jet pr dependence

*No significant
dependence on jet pr
(not shown here)
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Jet fragmentation
at 2.76 TeV
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© Jet fragmentation
ah at 5.02 TeV

ATLAS-CONF-2017-005 |~
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Jet fragmentation
In p+Pb at 5.02 _TeV

arxiv: 1706 02859 —
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* Ratios of D(z) and D(pr) distributions measured in 5.02 TeV p+Pb collisions.

*No modifications of the jet internal structure seen in the p+Pb environment.
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Dijet production
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* Fully particle-level corrected dijet asymmetry measurement

* Uses 2D bayesian unfolding to correct for the detector effects in pt; and
pPT2 Simultaneously

*Energy loss very different for two jets in the system
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Dijet production
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Gamma-jet production

* Good agreement between PYTHIA8 and pp data
* Not unfolded for the detector response
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Gamma-jet production

ATLAS-CONF-2016-110
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Other published jet results with

P3 Pb+Pb collisions (2013+)
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Other jet results with p+Pb

P and pp collisions

* Jet production in p+Pb o 1%  0-10%
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Summary

* Jet Raa measured differentially in centrality,
rapidity and up to 1 TeV

* Jet internal structure measured differentially centrality,
jet pt and rapidity in pp, Pb+Pb, and p+Pb collisions

*Fully corrected di-jet measurement exhibits very pronounced
difference between Pb+Pb and pp collisions

*Uncorrected photon-jet measurement exhibits a significant
suppression of balancing jet
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ATLAS

Jet cross-section in pp collisions
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Jet yeilds in Pb+Pb
collisions

2.76 TeV 5.02 TeV
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2 hard production in pp

Correlations between soft and

*What is measured: correlation between the dijet kinematics and the

magnitude of the UE in the for-
ward region in pp collisions

* Motivation: modeling of particle
production, reference measur-

ement to better understand
the centrality in p+Pb
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___ATLAS

hard production in pp

Correlations between soft and

*What is measured: correlation between the dijet kinematics and the
magnitude of the UE in the for-

ward region in pp collisions

* Motivation: modeling of particle
production, reference measur-

ement to better understand
the centrality in p+Pb
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Correlations between soft and

PLB 756 (2016) 10-28 -

pa hard production in pp
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measuring region O_ 2.8 < nd"e‘< 2.1 (ZE)™ = (S (P <50-63 eV, In |<03)

.. this can be evaluated as a function of
x-target and x-projectile (~ Bjorken x)

EPS-HEP 2017 o5


http://dx.doi.org/10.1016/j.physletb.2016.02.056

Correlations between soft and
hard production in pp

— PLB 756 (2016) 10-28
avg .
_ Pt tm Forward UE production
Lproj/trag = (6 + e . :
S depleted if x-target is large
_""II [rrrTy [ I F“."E_
g == 1 - : peaet
I i e P S ) ... but only
Logk s b _ + ] a modest
W - ] 1] variation with
o6 e ac J _
& P < varying
0.4F ' .+ .| [ Data, 4.0 pb” N x-projectile
ATLAS S5 1L - PYTHIA 6 AUET2B
: (EET)rET _ (EET){p:\Jg c50-63 GEV, h_ldUet| < 0.3) : i HERW|G++ UE'EE'3
O v b b b b b B v ra lr e b b bern e b B e b i
0 0.5 10 0.5 1
Xtarg XDFOJ

The target is the analogue of the nucleus in p+Pb collisions, projectile
analogue of proton ... small sensitivity of ZE; to x-projectile suggests that
effects seen in p+PDb jets are not due to trivial anti-correlation in
individual nucleon-nucleon collisions (e.g. “energy conservation”).
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Correlations between soft and
hard production in pp
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Correlations between soft and
hard production in pp
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Correlations between soft and
hard production in pp

Forward UE production

af/? . p—
proj/trag depleted if x-target is large

s 1_ ... but only
Yos a modest
- variation with
“oe :
' | varying
F L \ . .
0.4f 4| [- @ Data, 4.0 pb” . X-projectile
C ATLAS i 1t~ PYTHIA 6 AUET2B ]
0.2~ pp, (5 = 2.76 TeV —r PYTHIA 8 AU2 .
: (ZET>ref _ (EET>(p:VQ € 50-63 GeV, mduml <0.3) : : HERWIG++ UE-EE-3
0||||||||||||||||||||||||||||||||||||||||||||||||| e b b e b e v v B
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Correlations between soft and
hard production in pp

(a) p+Pb collision

oo £— ]‘]
(b) pp collision
n.=+1.5
Xproj
n, = +0.5
-00 £— M N — +o°
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&  Correlations between soft and
o hard production in pp

* Anti-correlation can be evaluated also
as a function of x-projectile and x-target

Lproj/trag = \/g

* Example of configurations:

projectile jets target
0= —®
n<o n>0
x-target large
projectile jets target
0= —®
n<o n>0

x-target small
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___ATLAS

Inclusive jets

0.4

+2. 1<y " <+2.8

¢ p+Pb, 0-90%

——EPSOY A TLAS
40 100 1000
p, [GeV]

0

o

Q
Q¢

1.6

1.0%==

0.4L

PLB 748 (2015) 392-413|

. 0-10%
27 <y <28 % o
i ﬁ 4+ 60-90%
ﬁ iR ﬁ} .......... .
. L e -
—ATLAS * -
40 100 1000

p. [GeV]

Rppp for jets: While the Rppp IS consistent with unity when evaluated
inclusively in centrality (left), it is not unity when evaluated differentially
in the centrality (right).

EPS-HEP 2017


http://www.sciencedirect.com/science/article/pii/S037026931500533X

Inclusive jets

___ATLAS

PLB 748 (2015) 392-413

L ! ! L v
ATLAS 2013 p+Pbdata, 27.8 nb™ ]
anti-k, R=0.4, sy, = 5.02 TeV]

--q_*.-- mmmmmmmmmmmsmsmsmsmsmsssn s
0-10% / 60-90%

Rcp

— —

b ~
III|III|III|III|_||||||

A +36<y'<+44 _ -
0.4 Y +28<y*<+3.6 - -
¥ +21<y"<+28 4'- -
bo+1.2<y <421 K -
F 08<y<+12 ] 3

40 100 1000

p, X cosh(<y*>) [GeV]

*Rer / Rppp, SCales with the total momentum of a jet for jets in the positive
forward region suggesting a dependence on x of parton in proton.

 How much of the centrality dependence (= dependence on ZE- in the
negative forward region) comes from the dependence of ZE; on x in
Individual NN collision?
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Jet yields and R,

o 108‘ i |.2.1‘<y'|<|.1.|2|><J|0g * ‘+D‘B<|y'<+l1_2|><1(!|4| L T T AN
g - L 1.2<y <-0.8, «10° AV +1.2 <y < 42,1, «10° B Q::l‘l .BE el y* ) +_2.8 EE 2 y* < E arXIV:1412'4092
_ 106 — O -08<y <-03, <107 V¥ +21<y <+28, x10° — - e .E[. |
> —  # 03<y <103 10"/ s28<y <+36 10— B e A TF 7
Q"._‘l 04 | hkd +0.3-;§:;< +0.8, «10° A +36<y <144, 1 1 0_4: : :
=] - -
= i e, 2013 p+Pb data, 27.8 nb”" i AT‘-AS ] 1 *0-90% Rpr compared
T n2l - anti-k, R=0.4 0.8 <y < +1.2 : 1 :
=10 e T L 1 1 to NLO with EPS09
< == == o - Sy = 5.02 TeV 4 i
C 4 = g 4 ]
S Eiﬁa?*ﬂ‘r#:,higi 0-90% | . . nPDFs
C s ] ] ]
o S = o ] b b .
g2l T T i ] 1 *Rypp does not differ
— T ok = g i = . .
L T #ﬁd:ﬁe‘;.ﬁ-;@ ] 1 much from unity if
104 Fe - L | measured inclusively
- == B o= == - ) -
oL = T = T 1 In centrality, but ...
= = ok 1
— At S 11:1' = e ]
8 7= =5 r B T
107 g - 160 ] ]
a0l E o ]
10710} d i : 1 Sl
~ ATLAS m 0.4l VSny =502 Tev [ 2013 p+Pb data, 27.8 nb™ |
10—12 I I S I N O B s anti-k,, R=0.4 4k 2013 pp data, 4.0 pb™ e
20 100 1000 40 100 1000 40 100 1000

_/\ P, [GeV] p, [GeV

R | (I/Nevt) dzNjer/dec{y*
-00% i i =
0-90% jet yields P =T B dprdy
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~ I Rep
10!;;; -------------------- t7 .g_:.;; ----------------
0_4:?*+- | ﬁ:ii- £ [ETey e8] T [03%yT<i03 F08<y <03 i
- ATLAS i "er ﬁﬂﬂ 1 1= “°r ;fi T i
1k +1.2 < y" < +2.1 1_0...@§ oL .|; 1.04- wgﬂf .- PR . “i&l;
r i 1T 7 i o iR 0-10% i
R I ] o Fime ]
1 Ty +TLT S
AL Y 16+ H+ 4 4k ,
1L +0.3 < yL < +0.8 1_05-- 3 ¥ i ._‘ AT . :: ! . .h: I:j i1 I I "| ..... :: ...h:
™ W?t# e oal 1 1 0.4 2013 p+Pb data, 27.8 nb”" |- {5y = 5.02 Tev i
__ o« 4 L 1 ) ] *2013q)dam,40pb1 [ anti-k,, R=04 B
1 T 40 1000 40 100 1000 40 100 1000 40 100 1000
i O p. [GeV] p, 1GeV]
| |
__—O.8<y)‘*<-0.3 4
1"‘"**::53% 1 * Rep strongly varies with centrality exhibiting
T *'1;17 decrease with increasing pt in all three centrality
il ‘ Tl1 bins.
L 21<y <12 ]

VS - 5.02 TeV ) + L ¥ o0-10%/60-90% i

™ anti-k, R=0.4 F ¢ =20-30%/60-90% B

[ 2013 p+Pb data, 2758.nt.)‘1. r + A060%6000% T |

20 100 800 20 100 800 o
p, [GeV]

If Rpep IS UNIty and Rcp decreases therf there
must be enhancement in peripheralcollisions
wrt to pp. Indeed, this is observed.

The use of Glauber-Gribov only amplifies these effects.
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Jet Rypp and Rep

ol 4 T~ T ' L B B B N B e [ B R ' AR LR L '
v ATLAS 2013 p+Pbdata, 27.8 nb™" 3f - i
r Poad Ve - AC - g
anti-k,, R=0.4, \sy, = 5.02 TeV] - ", -
T.Of==~ff==geseeeescsccsanmmanenmmannnnnn == f---ﬂ!-ﬂﬂ'lu-r"‘_:- -kl I
: 0-10% /60-90%  3F e
B als 4 ]
L 4 +36<y"<+4.4 1F & +0.3<y*<+0.8 -*F -
0.4F ¥ +2.8<y*<+3.6 HF v -0.3<y*<+0.3 -
-+ +2.1<y*<+2.8 1 ¥ -0.8<y*<-0.3 ]
— ¢ +1.2<y*<+2.1 I ¢ -1.2<y*<-0.8 L
-+ +0.8<y"<+1.2 1E 21 <y" <-1.2 ]

20 100 40 100

p, X cosh(<y*>) [GeV]
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Inclusive jet suppression

ATLAS
.ET’ 01_ T T T T T L T T —
= -~ ATLAS Preliminary Uncertainty components =
< 0.09 anti-k, R = 0.4 Hl jets Baseline in situ JES —
@ = —— Flavor : inclusive jets 3
© 0.085 \Sw=2.76Tev — Cross calibration =
S o072 O<Inl<03 Data period =
W - - . -
L] = e Quenching =
% 0.06 = Total uncertainty =
S 0.05E ] 2011Pb+Pb:0-10%
2 e ] 2011 Pb+Pb:60-80% 3
S 0.04=_ 12013 pp =
L - .

0.03= —
0.02E =
0,01 Erarasms s T tnasma e =
O: | I 1 1 1 1 I 5 1 . 1 » 1 =

30 40 50 60 10 2x10°  3x10
P, [GeV]

*Detailed estimation of jet energy scale uncertainty.

* Using in situ techniques (y+jet and Z+jet) and limits on the impact of
modified fragmentation on jet energy scale.

* Same level of rigor as in precision pQCD measurement should be
a standard for precision HI measurements in the run Il.
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RAA

0.5

0.5

[ antk R =04jets j E|1 5% Elzo -30% Elso -70% ]

L \'SNN =276 TeV

o - I-.-[ o o -.[

el £2 0 4= 7 - [¢] Yy 4= _

= ] , -

- Wy i 1 = - = .

7 !—E.j—|

e N I B e e == = i

e S | 4l—l—‘

| 63<p_<80GeV 1 [ 80<p_<100Gev :

- 2011 Pb+Pbdata, 0.14 nb™ 1 F .

. 2013 pp data, 4.0 pb” -

o o - I-.-[ o -.[

- = -+ _ T’TT K3 i

N & _

— =.=. _._ 1 E.:I _._ — - =-= E.:I =.=' —
o s a = =) - W.....E‘E_._.[ _______________ .- —

i ] I 7

I 1 E _

[ 100 <p_< 126 GeV 1 [ 126<p_<158Gev :

0 0:5 'II 1:5 2I 0 0:5 'i 1.I5 2I

|y | |y
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Ran

anti-k, R = 0.4 jets
(Syy = 2.76 TeV

V

| 63<p_<80GeV

2011 Pb+Pb data, 0.14 nb™

[ 100 <p_ <126 GeV lyl<21] [ 126<p_<158 GeV ly|<21]
SIO 160 ‘ISIO 2(:!0 ZéD 360 35IO 460 0 SIO I{I)O 150 2(I}0 25;0 3[IJO 35IO 460
< Npart ) < Nparl >
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Ry

) In Pb+PDb for R=0.4 jets

X F o o
2. F ATLAS ]
1.6 =
e E Pb+Pb\s,=2.76 TeV ]
1SE 014 nb E
1 4:_ anti—kT R=0.4 —:
- et k
13 p;>100 GeV
| 0-10%/60-80%
1.2 |
11F |
— H i | ]
Ty }
0.9 i E
0,.8E——iut :
10 1
Z
T p T T
o. .F ATLAS ]
1.6k r
& E Pb+Pb \[5,,=2.76 TeV :
15E 0,14 np” E
1.4F E
1.3F
19 ' 30-40%/60-80% |
1.1F .
= T | I E
0.9E by
0.8E—1—s e :
10 1
Z

5. £ ATLAS 1 5.k arLas E
1.6F A -] 1.6F I -
0 TP PbPb \5,y=2.76 TeV 1% %F PbrPb\5,,=2.76 TeV :
1.5F 1 15F 3
E 0.14 nb” 3 £ 0.14 nb”’ 3
1.4 e Data E 1.4F E
1.3' [ Systematic Uncertainty E 135_ E
1 2' 10-20%/60-80% 12- 20-30%/60-80%
1.15— I 1l1'—} } |
15 l } | - 1: | i I i ! ! ! II L | -
0.9F byyt 1 o9 byt 3
0.8 sl . st o T
10" T 107 1
z Z
E - L] L] L] L] IIII L] L] L] L] LILILI I: E : L] L] L] L] IIII L] L] L] L] LI} II:
o, F ATLAS 1 2. ATLAS ]
1.6F I - 1.6 I -
0 P PbPb \5,y=2.76 TeV 1% "F PbrPb\5,=2.76 TeV :
1.5F a = 1.5F 1 -
o 0.14 nb - F 0.14 nb -
1.4 E 1.4F -
1.3F 3 13k £
1 .22_ 40-50%/60-80% é 1 2_ 50-60%/60-80%
1144 | 114 |
1:4|—|—|—i—*—l—|* }III 1:_|—I—I—|| |i!|}|lll
0.9 b 1 o9 H
0.8F el . B e
10" T 107 1
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R

D(pt)

iIn Pb+Pb for R=0.4 jets

D(p)

1.4
1.3
1.2
1.1

0.9
0.8

D(p,)

—

1.5
1.4
1.3
1.2
1.1

0.9
0.8

= ATLAS 1 5, & ATLAS 3 &, & ATLAS :
E Pb+Pb \[5y=2.76 TeV {X F Pb+Pby\5,,=2.76 TeV E “F Pb+Pb \5,,=2.76 TeV E
F 0.14 nb’! _ 1 "“Foran 1 "Foran ]
3 anti-k; R=0.4 4 14F e Data 1 14F :
- pJTEt>100 GeV 13 [ Systematic Uncertainty 3 1 3:_ 3
$ 1 0-10%/60-80% L { 10-20%/60-80% - )i 20-30%/60-80% 1
- 1.2F R 124 § U
= I 1B 0§ l TE g { | :
: r I ! | T ) i * | ] I 1 l *:
: 5 ] ! E £ } } ' ]
3 bt 1 o9 b 1 o9 v
3 N Ll

10 : : - 10 1

p| A clear evolution with centrality p. [GeV]

o o L s e = e w o P
E ATLAS 3 5, ¢ ATLAS 3 3, ¢f ATLAS
E Pb+Pb \[5,,=2.76 TeV 1 F PbePby\s,=2.76 TeV E “F Pb+Pbys,,=2.76 TeV
E 0.14 nb” 1 "°F 0.14nb” 3 "F o14ny
= 1 14F 3 14F
= 1 13k 3 13k
i 30-40%/60-80% E - 40-50%/60-80% E : 50-60%/60-80%
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Jet fragmentation —
flow of particles

[ ATLAS Prelimimory
[ 100<p” <308 GeV. 1] <2.1

4 -:p:h-: 4Gey

PbuPb data / pp dat

2011 Pb+FPh data, 0.14nb '
2013 ppdat, 40 pb™

] EU 100 'IEI:I EUD 250 SUU 350 400

Mo

=

1
0.8}
0.6F
0.4

0.2
of
i
0.4
—n.sj—

—U.EE

—0.2}

. ATLAS Frelimirory
100 = p:'-csgs GeW, ]| <21

4<pllc25 GeV

Mm'm U Dl —

b

EU 'ICIU 'IEU 200 230 300 350 400

Mot

* To quantify the flow of particles:

, PT max
N E/

,Iin

. as a function of Npart

Nch

0.4

0.3

0.2

0.1F

—0.1F

=

r ATLASF':EIImIrm]r
i 1III-:pT <« 398 GeV, | <21

25 <p "< 100 GeV

4|I||H|f B O g

_ﬂ‘n

EU 100 150 EUU 230 SDU 350 400

Mocrt

(D(pT)hem - D(Pr)|pp) dpr

Tells us how many extra/missing particles is present in a given pt range
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Jet fragmentation —
flow of energy

EPJC 77 (2017) no. 6, 379 |-
— 4 — ar — 7
= | ATLAS Premmimry = F ATLAS Premmimry = - ATLAS Premmimy
(B 35 1un<p:°<393&v.n|<2.1 (B aF 1m<p:°<393:3-_-1.'.n|<2.1 (B s 1-:-:|-cp:°-c393:3-.-1.'.n|-c2.1
E | cpc 4GeV - - 25 Gel e E 25 < p™M 100 GeV
e W Fl S
2.5F i ol a4
of 1] 1I o
1.5F [ —2f _._i 2f
i E F. s
1 I —3f I I . i i
D'E_:_— By =2. T8 TV mi - n
nl -5k —1F
D 5 ........ | ' i "l _E ............................... | I P PP S T M N
(4] 50 100 15U ECICI EEU SDU 350 400 4] 50 100 151'.] EDD 250 300 350 400 D 50 'IUD 150 EUU 250 SUU EEU 400
Meart Meart Nt

* To quantify the flow of momentum:

PT . max
P%h = / (D(PI‘)|cent - D(PT)|pp) PT dpr
PT.min

.. as a function of Npart
Tells us how much p is carried by extra/missing particles in a given pr
range
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Jet fragmentation
at 2.76 TeV

EPJC 77 (2017) no.6, 379 [~

E [ T T T TrrTy [ T 1 [ T T T T T T11T1] ]
Q - - = -4 = -
X q4F ATLAS 3 E 2011 Pb+Pb data, 0.14 nb” 1E w=276TeV E
o F ly| < 0.3/ y| < 2.1 1t p 1 F _ _ ]
2 C ] f 2013 pp data, 4.0 pb 1 f anti-k, R=04jets 3
IS 1.3¢ 0.3<|y|<0.8/]y| <21 1 F | 1F ‘ e
T2E . q2<py <211y <21 1F { 1F “;
1 { 4 E 1E .

TLIE FRTR LR :+ (= 3.+ T e T EN: ++ R S TR .+ I{ E

1#: IA* + : ++ + + +I+ +| lll ] [ : ++ * + + +' + + I h E+|+ : '+ * +'+ + + +'+ +I 7]

C i L 1EC ]

0.9 + 9 F + 1 F * =
0.8F  PbPb 0-10% 4 F PbPb10-20% 1 F PbPb20-30% E

: 1 1 1 11 1 1.1 I 1 1 1 L1 1 1 I: : 1 1 1 L1 1 11 I 1 1 1 11 1 I: : 1 1 1 11 1.1 II 1 1 1 11 1 I:

0.01 002 004 01 02 04 1 001002 004 01 02 04 1 001002 004 01 02 04 1

z z z

Sign of a larger enhancement at high z in the mid-rapidity region as
compared to the forward rapidity region (explanation for this proposed
In arxXiv:1504.05169).
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___ATLAS

Jet event shape correlations

* Study the dependence of the dijet asymmetry on the angle between the
leading jet and second order event plane => help constraining the path
length dependence of the jet quenching.

 Evaluating second Fourier coefficient of mean A;:

(AN @ = W) = AT (1 + 257 cos(2 x [¢! P2

[ T T ‘ T T T ‘ T T T ]
i ATLAS Preliminary ]
250 Pb+Pb \'s),=2.76 TeV -
< - e (0-10)% .
T 20 (30-40)% =
= - 7]
=) - . ]
’_\'8 15— *‘f" “"_._'.' ET1>1 00 GeV -
3} e ot m
=z 1!_* e, Er,> 25 GeV -
= %o, R=02jets -
0.5 M —
[ & —
i - ]
C | | ! ! ! | P | ]
0 0.2 0.4 0.6 0.8 1

A
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Jet event shape correlations

002_ L |__I 1 [ [ L __I 1 L L [ |_
R=0.2 o T R=03 oS T R=04
| (c,)=-0.010 + 0.004 1 (c)=-0.013+0.004 1 ({c)=-0.015+0.005
O oo = = == = == R = = 1 sttt TTERRA T T TR T ]
[aN]
ool Sl | TRESARSSRR RS SSSS Bt vissy| do0n woouiss Secsieies |

[ ATLAS Preliminary

—0.04F pp.pp |5,=2.76 TeV T T S
PN T T N NN NN T N N S T .| L 1 R BN A B A AR A | 1 AN B B AN B RN R ]
20 40 60 80 20 40 60 80 20 40 60 80

Centrality [%]

(;gbs c, small (<2%), negative indicating slightly
= . larger A, for leading jets oriented out-of-plane
Resi2's) than for jets oriented in-plane.

2
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@ Jetand event shape correlations,
2% system size from a simple model

[ T T T T | I T | I | T | _
- ATLAS Preliminary L0-10)% 4
0.29F Pb+Pb |s5,=2.76 TeV =
- (10-20)% -
- E{>100 GeV o
.28 T (20-30)% & -
- B> 25 GeV @ < > & N
- 0.27— R=O_2Jet5 %) (30-40)% Y ]
S § > S :
0.26 < S | simple geometric picture: The
- < (40-60)% O P9 picture:
- p . colliding nucleons are treated as
0.25— disks in the transverse plane. The
- (60-80)% mean in-plane and out-of plane
0.24— ™ 4 sizes are obtained as 2Rp,-{b;,,)
- 5'5 | 1'0 — and V4R,,*-(b,,,)* respectively,

System Size [fm] where R, Is the radius of the Pb
nucleus (7.4 fm) and (b,,,) is the

mean impact parameter for the
given centrality interval.
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Jet and event shape correlations

ATLAS
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Jet and event shape correlations,
Cc, differentially in g,

R=0.3

R=0.4

v Kl
s T
IR R
~0.02- + ﬁ% + % T -
0 | o Small q,
L ATLAS Preliminary { Olargeq,
L Pb+Pb {sy=2.76 TeV Allg,
_0.04||||||||||||||||||||||||||||||||||||||||||||||||
20 40 60 80 20 40 60 80 20 40 60 80
Centrality [%]
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___ATLAS

*Neighboring jet production quantified using Annulus around the test jet

guantity previously measured at Tevatron ) | Neighbouring jet
Cp \
_test X
I 5 AN,
RAR = —— e _t’t(EteSt’E%br' ,AR)
degf JAET ; dET® ,Tmin
... the rate of neighboring jets that accompany >
a given test jet. n

* To quantify the centrality dependence the central-to-peripheral ratios, p(Rar),
also evaluated.
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© Correction flow
o for neighboring jet yields

0.002

% . ATLAS | —m— Raw " anti-k d-04
O ~ Pb+Pb 2011 —e— Combinatorial background 0.8<AR<1.6
% = : VS~ 2.76 -I;eV —&— Subtracted :
S 00015 Lm=0-14 10 —— Unfolded |
C:fn * E*'>80 GeV -
© - . . 30<E77<45GeV | Example of the
0001l . B correction flow for
L * $ the most “difficult”
- 3 - < case of lowest E;
- : A = bins
0.0005 — —
i } N ]
A 4 .
0-10% 10-20% 20-40% 40-80%
Centrality

Unfolded = k * (Raw — Combinatorics)
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ATLAS

S [anias’ JFatias T {fAras |
(o [ Pb+Pb 2011 10 [ ®0-10%
150 Ysyu=2.76 Tev 1 1r=10-20% .
- Lin=0.14 b 1 [ #20-40%

1 o ) - 1 i # - "
o o[ == 1 ’ I -

- anti-k, d=0.4 1t anti-k, d=0.4 ]} anti-k, d=0.4
[ ET> 30 GeV 0.8<AR<1.6 [ E™>45GeV 0.8<AR<1.6 ][ ET> 60 GeV 0.8<AR<1.6 _

1 1 1 1 1 1 1 1 1 ] 1 1 1 1 1 ] 1 1

ST 100 200 300 70 100 200 300 70 100 200 300
ET* [GeV] ET [GeV] ET [GeV]

o

N

Central to peripheral ratio of R,; as a function of test jet E-.
—> suppression factor of about 0.5
—> suppression rather flat with E;

} similar trends as in the inclusive jet R¢p
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Central-to-peripheral ratios

%EEJ i IAITué T | T T T | I | 11 ATI-LIAISI T I T 1 1 I 1 T T I 1 1 1 I 1 T 1L IAII-ILIAISI 1 I 1 1 T I 1 1 1 I T T 1 I 1 1 -I
(@ [ Pb+Pb 2011 1 ][ ®0-10% )
1.5[ Yspn= 2.76 TeV r 1 =10-20% -
- L.=0.14 nb’ 1 1[ 420-40% -
£ o4 F :
e o ::_*'+ - :
0.5 ol =#= _+_ B -

. anti-k, d=0.4 . anti-k, d=0.4 J{ anti-k, d=0.4
[ E*'>80 GeV 0.8<AR<16 ] Ep>90 Gev  08<AR<16 1 5110 Gev 08<AR<16
PR i NN TN TN T NN TR TN T NN TR TN AN AN NN SN TN AN T T B L TR BT ' B B T B B

0 40 60 80 100 120 40 60 80 100 120 40 60 80 100 120
E™" [GeV] EP [GeV] EP" [GeV]

suppression).

Central to peripheral ratio of R,z as a function of neighboring jet E;.
Decrease of suppression with increasing jet E; ... may be expected for the
configuration of magnitude of neighboring jet E; approaching the magnitude
of test jet E; (the per-test jet normalization in the R,y effectively removes the
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