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Quark-gluon plasma (QGP)

ALICE

_} Quark-Gluon
Plasma Quarks and gluons

- are confined in a hadron

- move freely beyond the boundary of
hadrons at high temperature and
energy density

Heat
Pressure + [creates pions)

Quark-gluon plasma (QGP)
- created up to a few milliseconds after
Big Bang
- T.~ 175 MeV, g, ~ 1 GeV/fm3

¥

Ultra relativistic heavy ion collision (RHIC, LHC)

Temperature T [MeV]

Net Baryon Density

Nuclei
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Jet NI
ALICE

pp collision Heavy ion collision
Reconstructed Jet Reconstructed Jet
Particle Jet Particle Jet N\\ //1
\

Parton Jet

Parton Jet | in QGP

e Jetsin heavy ion collisions lose their energy by collisional and radiative energy loss
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High p; physics of heavy ion collisions at the RHIC

PHENIX Au+Au (central collisions):
:tt [} Direct y
o
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* Suppression of particle production in high p; region
were measured with experiments at the RHIC
* Nuclear modification factor R,,
- Suppression of °® of Au+Au compared with pp collisions scaled by # of collisions
e Two particle correlation
&é{g& - Suppression of away side peak of Au+Au compared with pp collisions
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High p; physics of heavy ion collisions at the LHC

ALICE
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* The experiments at LHC started direct measurements for jet and jet modification

- can see sharp peak with huge transverse energy as leading jet
and small peak compared with leading jet energy at opposite side

g (Mé/ B e B b A T CEAT
ET(GBV, P o Leadlng Jel urm-s on:
i j_l" pT:05,1 GeVic
80 -
60 -
40
20
0
Aj - (Elead — Esublead)/(EIead + Esublead)
* Di-jet energy un-balance measurement
* Missing p; measurement
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- low p; particles at sub-leading side distribute to large angle with increasing A,



Physics motivation

ALICE
* At the RHIC
- difficult to reconstruct jet due to lower jet cross section at the RHIC than at the LHC
* At the LHC

- minimized information of path length and azimuthal angle of jet axis

(in particular near side)

Study the path length and azimuthal angle dependence of jet quenching in the medium
by ¥ — jet correlations

 Path length dependence

- selecting different trigger n° p; in the ratio of the per
trigger yield (1,,)
 Angle dependence

- Gaussian widths of both near and away-side
correlation peaks as a function of trigger n° p;and jet p;
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n’-jet correlation

Re(cﬁoil Jet?,/

R=7.1fm\ -X

pi0 Et > 5GeV

Qhat=50 1
GeV2/fm &

pi0 Et > 20GeV
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(CERN-LHCC-2010-011, ALICE-TDR-014-ADD-1)
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Away side
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* Can control path length by tagging a recoil jet with triggered n® and changing p; for i°
* High p; of n° -> longer path length of recoiling jets
* Direct measurement of path length dependence of “jet” quenching, not by hadron
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My activity

ALICE

* Talk and poster

JPS 67t : Neutral pion and jet measurements in Pb-Pb collision at sqrt(sNN) = 2.76 TeV in
ALICE (talk)

APW in Frascati : Hadron-jet and piO-jet correlations in p+p and Pb+Pb (talk by D.sakata)

QM?2012 : Jet-Hadron Azimuthal Correlation Measurements in pp Collisions at sqrt{s} = 2.76
TeV and 7 TeV with ALICE (poster)

JPS 68t : Neutral pion and jet measurements in Pb+Pb collisions at sqrt(sNN) = 2.76 TeV in
ALICE (talk)

APW in Padova : piO-jet correlations measurement for p+p and Pb+Pb 2.76 TeV (talk)

QM2014 : Jet azimuthal distributions with high pT neutral pion triggers in pp collisions from
LHC-ALICE (poster)

ATHIC2014 : Jet azimuthal distributions with high pT neutral pion triggers in pp collisions at v
s=7 TeV from LHC-ALICE (talk)

TGSW2014 : Jet azimuthal distributions with high pT neutral pion triggers in pp collisions Vs =
7 TeV from LHC-ALICE (talk)

QM?2015 : Jet azimuthal distributions with high pT neutral pion triggers in pp 7 TeV and Pb-Pb
2.76 TeV collisions from ALICE at the LHC (poster)

* Detector work
- Dcal construction (M1)
- SRU construction and test (M2)
- EMCal commisioning (D1, D2)
- Shift taking (M2, D2, D3)
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A Large lon Collider Experiment (ALICE)

[ACORDE }——__

_EMCal
\‘\

Photon identification
EMCal : Pb-scintillator
calorimeter

|n] <0.7, Ap = 110°

Tracking

ITS : Silicon tracker
TPC : Time projection
chamber

|n] < 0.9, Ap = 360°

* Data set
- pp collisions at Vs = 7 TeV with EMCal triggered (7 M)
- Pb-Pb collisions at Vs, = 2.76 TeV with centrality 0- 10 % and EMCal triggered (12M)
%5?5& Sk
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Centrality determination

VO detector

(7)) 3 T T T T T T T LI L I r T
2 10 Pb- b at\ﬁsT é 76 Te\l 4-‘;(|)_5|/(2:(;E1 1Performance
4 + Data [
w | —— Glauber fit 1
10 NBD X f Nogy + (1N :

\ f=0.194, u=29. 003 x=1.202
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-3.7<n<-1.7,28<n<5.1

* Centrality
- used to classify events instead of impact parameter
- determinated from Glauber fitting to VO detector amplitude

S P .
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EMCal trigger determination  auc

* LOtrigger : OR of the 32 LO calculated by the TRUs (trigger threshold : 4.5, 5.5 GeV)
* L1- gamma trigger : Same patches as LO, but no boundary effect (trigger threshold : centrality)
 Ll1-jet trigger: Energy summed over a sliding window of 4 x 4 subregions

(1 jet patch =16 x 16 fastOr = 64 x 64 towers)

TRU #1
8 towers
1 SM< TRU#2 |~
4 fastor
TRU #3 Energy deposit
hi - Subregion size
phi
-0 patch
Leta TRU #4 L1 photon patch
—L1 jet patch

48 towers=24 fastor

%ﬁz‘-‘?’ SR
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Event plane reconstruction

TIE ALICE detector ) acceptance
: . TPC (full tracking)
8 : .SPD outer layer
g r
;; r ) VOA
[ e il ‘:
5 f %  TOA
2'5 a- S |
L : N
2__ Z WAAASANN
oL .
6 4 -2 0 2 4 6
Pseudorapidity n
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ALICE

Qy = Zwl sin(ng;) , Q= Zwl cos(ney)
i=0

=0

peor  — l tan_l (Qy ) Re-centering
n Qe
Q;or — QiE _ <Q$>’ Q?c/or — Qy _ <Qy>
Og O'y

Large n gaps to reduce non-flow effects

- VOA side : > 0.9, VOC side : 2.0

VO gain and re-centering correction are applied

15




Energy dependence of shower shape

2
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Shower shape
ALICE |—2%0

© PERFORMANCE
- 18/07/2012

,Vs=T7TeV| |,

: ul
— | . [
: -
: 1; —1100
) > E -
i 8 GeV/c 25 GeV/c 05 ;
Direct photons | Decay photons
' %5 10 15 20 25 80 _ 3
E, (GeV)

* The opening angle of the neutral mesons decay photon becomes smaller,
when increasing the neutral meson energy due to Lorentz boost
* Inthe EMCAL, when the energy of n® is lager than 5 GeV
- The two clusters of decay photon start to be close
- The electromagnetic showers start to overlap

Invariant mass method : 4 < p; < 8 GeV/c, Cluster splitting method : 8 < p; < 12 GeV/c

12 < p. <36 GeV/c
B ) T
ﬁ RIAE 15/11/25 16
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Invariant mass method (4 < p; < 8 GeV/c)

EMC 7t reconstruction

0 m:.c, = 2 bylb-yg (1-cos &)

ERC lower 1

EMC Tower 2

M, = \/2E1E>(1 —cosA¢)

%’%‘” Sk

University of Tiukuba

15/11/25

.Pg

cou

x10° x10°
' b E
%0 pp Vs=7TeV S 45t E
gof EMCal triggered 3 8 40 *
F Before mix Bkg subt F E
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Fit function : Crystall ball function
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The procedure of cluster splitting method (8 < p;*©)

the two highest local maxima cells and aggregate
all towers around them.(form 3x3 cluster)

Get the two new sub-clusters, and calculate energy

asymmetry and invariant mass

E(Local Max candidate) — E (ad jacent cell) > AEpy

Overlap cell energy is calculated
by using weight of each local
maxima cell energy

RN
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Split cluster 1 : E = 12.67 GeV

0.347686

0.42792

0.389832

13 -

Overlap cells

12 | | |
41 42 43 44 45

column

Select neutral cluster with A2 > 0.3, track matching etc.
Find local maxima in the cluster.

Split the cluster in new two sub-clusters taking

107

ALICE

7 cluster : E = 18.33 GeV, NLM = 1,A2=0.59

0.347686

15

0.631138 1

14

0.574962

0.387099
43 4.

41 42 4 45
Split cluster 2 : E = 5.67 GeV

107
13

Overlap cells

Dm‘lﬂ 8

0.18513
0.387099
43 4

4 45
column

E . (GeV)

15

14

107

13

102

12
41 42
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entries

5D

4%??.

Invariant mass reconstruction (cluster splitting metho

o pp 7 TeV » PbPb 2.76 TeV
i pp, Vs =7 TeV é 2.5; 0-10%, Pb-Pb, s, = 2.76 TeV
- ALICE 12<E, <16 GeV ot ALTCE 12<E, <16 GeV
; PERFORMANCE B PERFORMANCE _+_
20 | 17/07/2012 5 B 17/07/2012 +
I .’ i + +
15 Background contributign +
- - +
i : .
o 1 + +
i -
5? 0/5 -.-
- \ \ Q“w“‘“m”m. \ \ \ -*+;~F
% 015 02 025 03 %005 01 015 02 025 03
m,, (GeV/c?) m,, (GeV/c?)
* 30 invariant mass window from peak mean is selected as mt°
* We can identify m° up to 40 GeV/c
B R
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Charged jet reconstruction (FASTJET)

r ALICE
Ar? | P =1k, algorithm
d; = min(k;” ,k§”)7< p=0 Cambridge/Aachen algorithm
p=-1 anti-k;algorithm

Procedure of jet finding P, [GeV] .
1. Calculate particle distance : d; - -

?l .“_.‘l’ I‘ﬁ‘ ' : I

20| -

2. Calculate Beam distance :d; = k%" is
3. Find smallest distance (d; or d;)
4. If d;is smallest combine particles 6

If d,,, is smallest and the cluster
momentum larger than threshold
call the cluster Jet *

Parameters
-Rsize (=VAd?+An?) :04 o _ 6
- p; cut on a single particle : 0.15 GeV/c 0 -4 -2 3

- Jet energy threshold :10 GeV/c
- Jet acceptance: |n| <0.5,0<p < 2n

Jet p; bin:[10-20],[20-30],[30-40],[40-50],[50-60] GeV/c
Leading particle p; cuts : > 6, 10 GeV/c

S P .
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E-by-E calculation of BKG density in Pb-Pb collisions

ALICE

* In order to estimated the underlying event energy from hydrodynamic flow,
fit to each event’s dd(pT distribution (with 0.2 < p; <5 GeV/c)

p(9) =po x (142 {182 cos(2[p — Wa p]) +1§5 cos(3[p — Wa ) })
Jet p; is corrected on a jet-by-jet basis, where A is the jet area and p,,, is flow modulation UE energy density

PTchjet = PT chjet plocalA Plocal = TP()ZP—R p(@)do.

. . . Centrality:0~10%
Procedure of Local BKG density estimation

-~ 30
1. Calculate p, by using median method % 255_ _—P(fp) 3
2. Fill a histogram of the ¢ of soft track (0.2<p;<5.0) S 0 : (1+2v cos(2[¢-¥,])
.. = 200 p o(1+2v cos(3[¢-w ])
3. Exclude area of the leading jet of an event from the sample :
and all tracks within the same n region of leading jet are
rejected from the sample (| Ny acNieaging jer| < R)
4. Calculate the event plane (applied VO gain correction and re-centering) ]
5. Fit a histogram : ]
6. Check the fitting quality (Reject fits when PDF(x?) < 0.01 and any ¢ p(¢) < 0) -5F 3
7. If afitting is failed, the median method is used to estimate BKG density Qb e
. T2 s e
instead of p(¢) @ (rad)
Number of bins in 22 spectrum = VN, ..
Filled track p renge 0.2 < p;iack < 5 GeV/c
R A i
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Jet p; spectrum with two different event plane region

LICE

Work in progress

15 t t

=1 S 10 i i e =]

O sl ol Rt o o

o (3] o
([ SR EEEEEE LY R EREEE AR R R

Local p(¢) ﬁi'ﬁ_ﬁﬁE?é*ii’f’ééa_?"_"fﬁfﬁ’ﬁsﬁT"f?_j"?fﬁﬁfﬁf

0-10 %
ant| k R_04p >015(G

|I ------ I-I --------------------------------------- E 1 i
20 0 20 100 20 100 40 20 0 20 40 6! 100
Y s o By e Pl B Py PR (8ewc)
: E T AR s -
o o 3 o
© © P SRS . B ==In-plane ©

: ) == Out- pIar'fe'"'%
Median <p> © CETTR T N 1

20 0 20 4 6%2 &y/100 40 20 0 20 40 60R2 (8.ewc)

T, ch jet pT ch jet

S, R? 8ew1-?”

--= "2« Distributions of median method have the differences between

in and out-of-plane due to flow effect

Out—plane

b33 .
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Azimuthal correlation extraction in low p; region (4 < p; < 8 GeV/c) %/gé
ALICE

- x10” } - 7oAl _
%0 = 3
5 %k pp Is=7TeV 3 5 E
8 sof EMCal triggered = 8 3
70E- 4< pi'“s‘e’ <5GeV/c 7 6< pi'“s‘e’ <7 GeV/c
5 o Signal/Bkg = 3.85434 50 Signal/Bkg = 5.98832 ]
10 60F- = ]
1401 £3 E ®
L £ 20FE- E
- EMCal 3 E 30
i 55 “E 3 20
1201— ;| Signal+Background 20F- E
L E E 10
Side Band o E
100 9 6 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22 0.- 4 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22 0.24
M., (GeV/c?) M., (GeV/c?)
- += 1200 =
€ 5000 — c C
3 - Pb-Pb ys,, =2.76 TeV - 3 L
80 Q C EMCal trisbéered ] Q 5 1
© o ] © 1000 —
4000(— 4< pi‘“s“" <5GeV/c -] C 6< pi‘"s‘e’ <7GeV/ic
r ignal/Bkg = 0.24 - 00— Signal/Bkg = 1.46305 ]
60 3000 :— _: E E
r 7 600 .
2000 - C ]
40 L ] 400~ 7
1000~ ] 200:— ‘:_
20 : \7‘;07 ‘ 00-6 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22 0-4 0(;6 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22 0-4
0.05 0.1 015 0.2 0.05 ) X . ; - - : : = ) X . ; - ; : : : x
MY'y [GeV/CZ] M‘I‘I (GeV/c ) M“I“I (GeV/c )

Signal+Bkg : 30 from peak mean, Bkg (left) : 75 ~ 95 MeV/c?, Bkg (right) : 170~190 MeV/c?
Signal fit function : Gaus (red), Background fit function : Pol3 (blue)
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Azimuthal correlation with signal+bkg and bkg

ALICE

0.1 pu

0.5

pp Vs =7 TeV

EMCal triggered

4< pf <8 GeV/c

10< pﬁh' It < 20 GeV/c

6< p':'di"g Part GeV/c

50 < pi"' ! < 60 GeV/c

l 30< pih' < 40 GeV/c

1/N%? dN,, /dAG (rad”)
1/N%? dN,, /dAG (rad”)
1N dN,, o /dAg (rad”)

=== Signal+Bkg
0.2 ' -
1 == Bkg
0.1 3t 3
® 3 ) .o
A 0 1 2 3
Ao (rad)
E 14 Pb-Pb \s,, =2.76 TeV g ° ‘E 0.14 3
‘3 19 (I)EI\}I(():Z‘I’ triggered ‘3 0.5 L;: 0.12 ]
_g I 4<pT:81GeV/c _g - _g o -
1 Ill 10 < p2"* <20 GeV/c = 04 I 30 < p;"'*" <40 GeV/e S 50 < p;"'* <60 GeV/c
S Iadln a 5 5
2 o ill 6 < p" P Gev/e £ . S o E
£a 06 I 2a 2. 006 3
2 A z o ' 2 -
= o4 11 " - = 004 -
'!‘ i J 'H{H‘ # *hi * ﬂm *I 0.1 1 ! . | | b
. s i *ll I‘ l' . i 1 /] i .I 1 0.02 -
g ] P it e B
E— 0 1 2 3 4 E— 0 1 2 3 4 R— 2 s a
Ao (rad) Ao (rad) Ao (rad)

1 Ys.s : per trigger yield of signal and bkg
Y = YS+B(1 + —) — YB/fbkg Yy : per trigger yield of bkg

fbkg
S . f.. :S/N
G ABRE o0 o 24
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dN,, .. /dAG (rad™)

trig
ﬂ:0

1/N

dN,, .. /dAG (rad™)

trig
n°

1/N

0.8

0.6

0.4

0.2

pp Vs =7 TeV

EMCal triggered

4< pf <8 GeV/c

10 < p:h' It <20 GeV/c

6< p':'di"g pPart GeV/c

i
be0ee®®’] T*%epes

‘; 2 3 4
Ao (rad)

0.4

0.35]

0.3

0.25

Pb-Pb s\, =2.76 TeV
0-10%

EMCal triggered

4< p$ <8 GeV/c

10< pi™ ' < 20 GeV/c
6< p'Télding part. Get/c

dN,, ../dAg (rad™)

trig
7°

1/N

dN,, ../dAg (rad™)

trig
°

1/N

o
N
4}

o
)

o
-
(5]

0.1

0.05

dN,, /dAg (rad™)

trig
70

1/N

50 < pi"' " < 60 GeV/c

dN,, ./dAg (rad’)

trig
a®

1/N

1 2 3

4 4
Ao (rad) Ao (rad)

Acp4(rad)
* Azimuthal yields of n° background (Y}) strongly depend on S/N ratio (f,,) of n° reconstruction
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Flat BKG subtraction E

E-RY: Pb-Pb sy =276Tev 4 o 035 1 &
£ 0-10% 1 £ ] Soo
& o0s EMCal triggered E s 93F 3 S 0.06
3 4< p; <8GeV/c - 3 ] g
8 o4 10< pCh M<20Gevie 1 %FF 30<pi""<40GeVic | Twoos 50 < p***' < 60 GeV/c
S 6< Iading part. GeV/c 5 :_ 1 S
< Pr 1 2% 1 =Zoo
T 03 - ke L - Before Flat bkg subt. ] ©
2. i Pco1sF 4 2.
ER s = F & ©0.03
2 o2 1 = — After Flat bkg subt. 2
™ ™ 0.1— ™ 0.02
0.1 0.05} 0.01
S R 1 2 3 2 0 0
— — —~ 005
0.9 [
g Pb-Pb sy = 2.76 TeV g o T
s 0-10 % = O = r
s EMCaI triggered = o 0.041- -
% 0.7 8<p] ’ <12 GeV/c -g 0.25 % C ]
N ch jet ~N ch. jet ~N. N ch. jet 1
e 0.6 10< P, < 20 GeV/c k3 30< P < 40 GeV/c 3 o3k 50 < P < 60 GeV/c A
3 T 0.2 2 0.03- n
2'5 05 6< p'a”""g Part GeV/e 2% Zﬁ r ]
:;U 04 u',U 0.5 - Before Flat bkg sub u‘,c ook E
% E% E%
g o3 2 o | | — After Flat bkg subt 2 I ]
- - - L 4
0.2 * | i 0.01_— ]
0.1 . - :
b it THE b ot L1 - . . - ]
0 9:!?'9* '.."' ""- ':ou!h “ht???f:i-- ' ot Mid i L dA
-1 R 2 3 4 4 -1 1 3 4
Ag (rad) Ag (rad) Ag (rad)

1. Take 4 bins in the valley region on the left and right side from a near side peak region
2. Calculate the average background value from 8 bins in valley regions

b33 .
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Correction

ALICE

* Detector acceptance correction (event mixing method)
- 100 events (pp) and 10 events (Pb-Pb) pool
- Z vertex = (-10, 10) cm, 2 cm wide bins
-Track multiplicity, 9 bins on multiplicity (pp)
-Centrality, 10 bins (Pb-Pb)
[ Nyl (' Ap)dAp  Nyme(pF',Ap) L AN [Ny (PF ,A9)dAg

C(A pair pair
( (P) stame(pT ,A(P)dA(P Nmzxed(pT ,A(P) Nﬂ'o dA¢) Nﬂ?o ( 77:0)

pair pair trig trlg

-C(A9)

* Jet reconstruction efficiency correction (bin-by-bin correction)
- Jet finding efficiency : 3 different jet p; bins
->10-20, 20-30, 30 > GeV/c

R
1 dNggeaed 1 y ! Wopairt) 5 triy
Ntcr(;;rected d A(P ZAPT th;r:g( )( A pl; g ) Apr gl?m cJet dA(P
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pp results
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Systematic uncertainty

ALICE

» Shower shape parameter(A,?) cut : ~ 2.7 %

* |[nvariant mass window : ~ 3.5 %

* ¥ identification purity (pair purity) : ~ 5.0 %

* 1° and jet p; resolution (pair resolution): ~ 12.0%

Total systematic uncertainty

Jet pr threshold \ 7¥pr region (GeV/c) [8.0-12.0] [12.0-16.0] [16.0-20.0] [20.0-24.0] [24.0-36.0]

10 < p1” (GeVic) 2.1 (%) 2.3 (%) 2.6 (%) 3.3 (%) 4.3 (%)
20 < py” (GeVle) 5.4 (%) 5.1 (%) 6.2 (%) 8.5 (%) 6.9 (%)
30 < p}’ (GeV/c) 9.3 (%) 9.5 (%) 109 (%) 139 (%)  11.5(%)
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W"‘

Trigger p; dependence of azimuthal correlations

ALICE

Increaseing charged jet p; threshold

>

5 15F .
st {  ALICE Preliminary ]
s [ pp Is=7TeV
3 I EMCal-triggered
~ | passoc
510 . P 10 GeV/c _
z | ]
u = -
o,
s & - . b
I : ]
I ot , ]
[ ** P ]
N R N

(<)
L |

1/N%° dN, ,./dAg (rad™)
N )
T I

ps > 20 GeV/e
T,ch,jet
——8 < p["% <12GeV/c
— 16< p‘T"g0 <20GeV/ic -
—— 24< p" <36 GeVic

Systematic uncertainty |

i L il* |
B e s ,.o.i i s T

L M e Mt N S
Ag (rad)

1/N%° dN,, ./dAg (rad™)

| P2t > 30 GeV/e
T,ch,jet

t
||l
d
R I M

* Two clear jet-like peaks are observed, indicating that high p-
n° production is correlated with jet production

* The jet yields of near and away side
increase with increasing trigger n° p;

e de RN

University of Tiukuba 15/11/25
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Near and away-side widths as a function of 1° p;

ALICE
= 0.2_ 7 = 0.6
© ALICE Preliminary i g . Away side -
e pp \s =7 TeV _ > | —e— P™=° >10GeV/c i
¢ | EMCal-triggered _ = Tohiet > 20 GeV/c
o 0.15 Near side — © - T paT,scs';Let 7
i 7 0.4 —* pT’ch,iet>30 GeV/c B
i | Systematic uncertainty i
0.1~ s - :t: | 1
¢ $ ; 4 —+_
I $ i 0.2 # —
0.05 - i iy
0_lllllllllllllllllllllllllllllll_ 0 111ll111lllllllllllllllllllllll
10 15 20 25 30 35 10 15 20 25 30 35
ptT"go (GeV/c) p‘T”fo (GeV/c)
* Near and away-side widths decrease slightly with increasing trigger n° p;
* Almost no difference observed for different jet p; thresholds studied
B
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Near and away side jet yields

ALICE

o 1F . < . ]
Near-side pp \s =7 TeV % é 6 < pITeadmg Pant. = vi/e _é] 10 < pradmg part cevic ]
Anti_k , R=0.4 s F R i
0.15< Py irack GeV/c 'E,z —0 —— _S"z 10 _.__.__._
otrac 107'E - ——
0.15 < p'®@nPat Gavy/c T E+ ++ 3 T ——
T g [—o—0— — —— 2 o— O ——o—
<1 —= —o— 1 S ———0— ———o—
10%E —— —— : —— ;
E 0 —.— E B _._ T
r @8<pl<12GeV/c o— ] X —— -
10°f @®16< Py <20 GeV/c . 10’35- 3
E @24 < p” <36 GeV/c 3 X
'|....|.T...|....|...| |' PPN BT EPEEPETI BT PP N
50 G V/so 10 20 30 40 G V/c) 10 20 30 40 so(Gewgo)
pT ch.jet ( e C) Tch et ( e pT,ch.jet
g 10 A id 0.15 leading part.G V/ 2 : 6 leading pan.G V/ g 1 10 leading part.G V/ _
3 way-side A5<p; eV/c 3 <p; eV/c “310 <p; eVic
2 2 10'F - 2 -
5 1 g [f—e—0— g | —C——0—
2 =2 - —— 4 L ——
'cm 'cm —@ —— ° ——
Ao 2 —e— ¥ o —o— FE g o
S :3: o g —o— o— 1 E 5::: o —— 3
10 —o——0 - i ‘ —— : ¢ =
—— —— 102k —— _ 10°F ® =
3 —— ——: F —o—:
10 —— C ] ]
' """"o""'o""""" 'o""'o""'o""'o""' 50 'o""zb""ah"'ﬁh"" '-
10 20 3 4 1 2 3 4 1
(GeV/c) (GeV/c) (GeV/c)
Pr chjet P chiet Prenjet
&0 * The both side jet yields are biased towards high p; regions.
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Azimuthal yield comparison to MC
(corrected data vs particle level MC)

ALICE

trig

trig

8.0< ptTrigu <12.0 GeV 16.0<p_,<20.0 GeV 24.0<p_,<36.0 GeV
< 8 . < 1§ - < -
3 3 S
g | T 14 | g
KX Q9 == Data o 16
Z assoc z { z
o, § 10 <p°o° GeVie o 2 T 14
2 | ’ 2 2 1
S 5 = 0 == Pythia with ENC trig -
4 8 10
3 6 8
| §
2 ¢ I 4 i .
1 1 2 ! ™ 2| ' * “
i . “::'.ol I= oi'li*:*! : i + '*‘.
0linand 0 4 2 3 4 0 0 4 2 3 4 0= 0 1 2 3 4
A¢ (rad) A¢ (rad) A¢ (rad)
8.0< p:i; <12.0 GeV 16.0 < p:ifa <20.0 GeV 24.0 < p‘T”j, <36.0 GeV
< 8§ - o 16 z - ;
3 3 3"
S, 7R S 14 S
k7% ko o= Dat o 16
Z assoc z Z I
T SF 10 < p2°°°° GeV/c T 12 T, 14
B i T,jet B B
§ s § 0| == Pythia no bias § 12
aF 8| 10|
8
3F 6|
6
E it
2 t 4
1 ° o, 2
. 2o Y v s I o o

%& RN

University of Tiukuba

3 4
A¢ (rad)

e PYTHIA calculations consistent with pp 7 TeV data

15/11/25
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Y
2
N

trig

1N, dN“™YdA

1074E

1N,,;, N dag

-
S
w

10

b33
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Comparison of away side jet yields to h-jet analysis

[2)
™

pp 'S =7TeV
Anti_k,, R=0.4 E
0.15< P, T I(GeV/c

IAgl > 7-0. 6 i
8 < ptT'"g <9GeV/c _

10 20 30 40

Py (GeV/c)

P, chiet (GeV/c)

* Consistent with the results of h-jet analysis

RN
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dAg

ch
tﬂg‘jN

1N

1074

1N, dN""/dAg

-
S
(3
T

L -
x._ 9< ptT'i9<10 GeV/c ]|
_’_
—
- h-jet +:i:
- %-jet | B E
PENE ETEE AT BN AR ETE A I....I .I
10 20 30 4o
(GeV/c)
Tchjt
= -
e o .
== trig .
-=F=* 19< P, <25 GeV/c:
..I....I....I....I...I .I
10 20 30 4o
(GeV/c)
Tch]t

LICE

ch,jet
N, N /dag

Y
S
w

107

ch,jet
1N, N /dag

10°

.=
[ ]
-~ tri ]
"'.,. 15 < pT9<19 GeV/c]
| ——
T ST WY
10 20 30 4
(GeV/c)
Tch et
-
W o
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ALICE

Pb-Pb results
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Comparison of azimuthal correlations between pp 7 TeV and Pb-Pb 2.76 Te /I ;C d
>

High associated jet p;
18 B o . 0.0aF
g 8< py <12GeV/c g 03 . 3 g : '
< 14 10 < p™® < 20 GeV/c < 30 < p2"'* <40 GeV/c ] ;"-035; 50 < po" ' < 60 GeV/c
3 12 6< p"P" Gev/e g0 I 7 Jowf
- R 1 s F
_S' 1 _E' 0.2 | - _g.025:—
< < : < £
T 08 T 15 | ~pp 7 TeV = T 0.02p
(=] o E [} F
£ 06 | £= I ] ok
S Il 2 04 ~Pb-Pb276TeV | =
= o4 ' } - : ™ 0.01F
0.2 0.05 0.005:
R , ;
4 0 1 2 3 4 0 0
Ag (rad)
g 2.5|:— 12< pf <36GeV/ic - g 0.6F E -
st ch. jet - > = 005 ch. jet g
= | 10<p """ <20 GeV/c = . > 50< p. " <60 GeV/c ]
r 1 0.5 I 1
3 T E 3 3 oo 3
| ] 8 oal 8
= r 7 = | =003} .
T [ ] T oa3f °
£a 1 £+ | £
% - 4 = - = F0.02
§ : : ] § 02 §
0.5 1 t . o 0.01f
v ] 3
plambsean® 1 PassseitncssctiostttZ e Btokaced ok ok
. . -1 0 1 2 3 4 -1 0 1 2 3 4 -1 0 1 2 3 4
High trigger n° p; Ag (rad) Ag (rad) Ag (rad)

: 7 TeV : PbPb 2.76 TeV, centrality 0 ~ 10 %
® :pp @ , y

* Both collision systems are observed clear jet—like peaks in near and away—side regions

H P .
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Comparison of near-side jet yields between pp 7 TeV and Pb-Pb 2.76 TeV %
ALICE

Near-side pp Vs=7TeV
Anti_kT, R=0.4

6< p!:ading part. GeV/c

-
o
|||||| T
-

o

10< p'fadi"g Part GeV/e

i

5 1 % -
© - © —
= 3 = 3
= ] < ]
3 —e— i ]
) ——_ T 3 'Fe ° 3
= E —_—— = = :—.—_._ ]
Z —— 1 = o ]
ppVs=7TeV T L —— 1 Bl ——e— ]
£ F ® —0— s F @ —
Z —e— Z . ——
- 3 . - - -.-8<pT<12GeV/c b
1072 E 102 E

E 3 - @ 16< pf<20 GeV/c ]

1073....I....I....I....I....I....I....I....I....I.... 1073....I....I....I....I....I....I....I....I....I....
10 15 20 25 30 35 40 45 50 55v / 60 10 15 20 25 30 35 40 45 50 Gssv / 6!

pT,ch et e C) pT,ch et ( e C)

T [ Nearside Pb-Pb \Syy=276TeV | T | -
g 10 0-10 % NN E g 10 E
= F Anti_k_, R=0.4 3 = F 3
< B Ie;din art ] < r leading part ]
3 ——3g— 6<p;. " Gevic . 3 7 10 < p """ GeV/e .
ko] 1 —— = ° 1 -
= E 3 = —=@ E
S o —_—— E S E E
oz F ——— 3 uz F ‘ @ @ 7
_ <] B —_— 7 -] r 00— 1
Pb-Pb VSNN =2.76 TeV o0 E 10 —— -
z = 1
- L . - - g
10’25— | = 10-2 = _.__5
10*3 _I 111 I 1111 I 1111 I 1111 I 1111 I 1111 I 1111 I 1111 I 1111 I 111 I_ 1073 -I 111 I 1111 I 1111 I 1111 I 1111 I 1111 I 1111 I 111 II IIIIIIII i
10 15 20 25 30 35 40 45 50 55 6 10 15 20 25 30 35 40 45 50 _55 60

p (GeV/c) Jo) (GeV/c)

T,ch.jet T,ch.jet

* Near side jet yields are biased towards high p; region with increasing trigger p;

R .
ﬁ RIEKRFE o105 N
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Comparison of away-side jet yields between pp 7 TeV and Pb-Pb 2.76 TeV %

L‘lo:_ = ‘;10? —
T E Away-side pp Vs=7TeV 3 T Ok 3
= C Anti_kT, R=0.4 7 = C ]
-1 1__ ° 6< p'Tead'"gpa"' GeV/c ] -1 1__ 10 < p':ad'"gpa"' GeV/c ]
‘63 ; ¢ ¢ E EE E E
g [ T —— 1 5 S o ]
@
Vv 7 TeV %1015_ * ¢ E %1015_ — 00— 5
S= e 2 F 3 2 F 3
J8 g —3 Ff —
- — 00— ~ .| e8<pl<12GeVic ——
102 = 107° =
F ] @ 16< pY <20 GeV/c ]
103||||||||||||||||||||||||||||||||||||||||||||||||| 103|||||||||||||||||||||||||||||||||||||||||||||||||
10 15 20 25 30 35 40 45 50 (GSeSV/ce; 10 15 20 25 30 35 40 ps 50 rgV/cg
p T,ch.jet T,ch.jet
Away-side Pb-Pb ys,, =2.76 TeV

0-10 %
Anti_kT, R=0.4

6< p!:ading part. GeV/c

ey
o
e
o

Pb-Pb Vs, =2.76 TeV

<
=)
L

N, dN"™*7dA¢ (rad)”
T IIIIIII| T IIIIIII| T IIII|'|-'|‘ T IIIII|T| T TT
ch,jet -1
1N,y dN"/dA¢ (rad)
T IIIIIII| LU I|| T IIIII|'|-'|‘ T IIIII|T| LU

1072 1072
*3 1111 *3 1111 I 1111 I 1111 I 1111 I 1111 I 1111 I 1111 I 1111 I ||||||||
10740 1096 15 20 25 30 35 40 45

* Enhancement of jet yields of Pb-Pb collisions at some jet p; bins
BB . . .
G AERE 0 decreases compared with pp collisions .,
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Near and away-side |, 2

ALICE

<
<
~

IAA

35 Pb-Pb |5y, = 2.76 TeV 350 -@-g< P’ <12 GeV/c =
L 0~10% o ]
s EMCal triggered 3 -@12< p” <36 GeV/c =
E  Near side E T ]
) 2'5:_ 6< pleadmg part. (GeV/c) 2.5:_ 10 < pleadmg part. (GeV/c) _:
Near side £ — £ E
1 ' ; 150 :+: | 3
= = N =+_:+: E
E_’_ ] :_+_ ]
0.5—@—— = 0.5— | =
:|||||||||||||||||||||||||||||||||||||||| |||||||| 3 :n|||||||||||||||||||||||||||||||||| |||||||||||| .
9% 15 20 25 30 35 40 L5055 60 99 15 20 25 30 35 50 60
p; ¥ (GeV/c) P ie (GeV/c)
< 25¢ < 251
~ - Pb-Pb \s,, =2.76 TeV ~ -
C 0~10%m C
2— EMCal triggered 2
C Away side C )
C 6< pl P (GeV/e) C 10< 9P (GeV/c)
1.5_— 1.5_—
Away side i | i _+_
: + : | |
0.5_— 0.5:— - I
4 5 I
I PR N T S N DS N SR S I RS N T NS N DTS S [
9915 20 25 30 35 40 9915 20 25 30 35
* Enhancement of jet yields on the near side
70 Ypp— Pb(pT y PT,ch. ]et)

Suppression of jet yields on the away side
ada * Same results with m%-hadron correlation analysis
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Comparison of near and away-side widths between pp and Pb-Pb coIIisions

Near side 015

0.1

0.05

<
=)

Widht,,,

0.4

Away side  °3

0.2

0.1

AN

ALICE

| mian, T pRvees secscnon
L~ Near side £ EMCal triggered @12 < p~ <36 GeV/c
C B< poN9Pa Gey/e T Near side T 7
__ T ____ 6<p!:ad|ngpart. GeV/c __
3 [ — E
C T —— L ]
=%+ o———— S S
., —e—_ —T — 4 -
:....I....I....I....I....I....I....I....I....I....:: |||||||| Lo by by by by by |||||||||:
E_ Away side _EE_ E
= — T Away side E
= e — . T ]
- _._ - -
C I ——
- — + - .
o 1 ! + —
F v I ]
(_)””1|5””2|0I”I2|5””3|0 IIIIIIII 4 I()II”IIIhIIIII”SIS””(;(_)I”I1|5”II2|0I”I2|5II”3|0I”I3|5II”40”'I45”h”5({””55I ”(;(

pc™ It (GeV/e) P (GeVrc)

* Near and away-side widths in both collisions decrease with increase trigger p;
* Low p; jets of near side in Pb-Pb collisions distribute to large angel

15/11/25 40
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To do list

ALICE

e Comparison to PYTHIA embedded data

* Correction
— n® and jet reconstruction efficiency correction
— Unfolding correction for near and away side jet yield

* Systematic uncertainties
— Shower shape parameter (A,?) cut
— Invariant mass window
— ¥ identification purity
— n’and jet p; resolution
— Unfolding method

University of Tiukuba



Summary

ALICE

* 1i°-jet correlations have been measured in pp at
Vs =/ TeV and Pb-Pb Vs = 2.76 TeV

* Two clear jet peaks are observed in azimuthal
correlations in both collision systems

 Enhancement of Near side jet yields in Pb-Pb
collisions are observed, while Away side jet
vields are suppressed due to energy loss in the
medium.

* Near-side Gaussian widths in Pb-Pb 2.76 TeV
decrease moderately with increasing jet p-

S
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Back up
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ALICE

¥ reconstruction
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Shower shape cut )

ALICE

data, Pb-Pb, 0-10%, NLM =1, No cut data, Pb-Pb, 0-10%, NLM = 2, No cut data, Pb-Pb, 0-10%, NLM > 2, No cut

(GeV) cluster (GeV) cluster (GEV)

cluster

2 maxmin(E) = €T F +c+d+E+e/E

b s .
ﬁiﬂ RBRE 51105 45
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ALICE

Cluster energy asymmetry

data, Pb-Pb, 0-10%, NLM > 2, No cut

2, No cut

data, Pb-Pb, 0-10%, NLM

data, Pb-Pb, 0-10%, NLM = 1, No cut

o © 66 o o o

AnswwAse ABiaua 19)sn|o

a+bxE+c/E’

Amin (E )

46
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Mass distribution ¥

ALICE

] c € 30
J  3¥7 1 3% ]
. o | i o r ]
Pb-Pb sy = 2.76 TeV ] o [ . © I ]
. : - 25| -
EMCal triggered 1 200 J- ] [ ]
8<E,qer<11GeV ] - - 14 <E 0 <17 GeV 1 X - 23 <E_ 0 <26 GeV ]
4 B J- k 201 -
] 150} i - - - 1
E [ i : 15 ]
] 100 J [ ;
3 I ] 10 .
] [ ] [ 1n ]
7 50 - X u ]
- L - 5 -
S BT PR 0- ] 0 | I A AT A | I ||.
02 025 03 035 005 01 015 02 025 03 035 005 01 015 02 025 03 035
2 2 2
M,, (GeV/c?) M,, (GeV/c?) M, (GeV/c?)
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Invariant mass cut and 1t® p; distribution E

From Gustavo’s analysis note

Pb-Pb col., 0-10%, NLM = 1 Pb-Pb col., 0-10%, NLM = 2
g 0221 ~ 02 5 -
8 02f é L
o % ° ouf e PpDamE >150MeV... < == Pb-Pb s, = 2.76 TeV
é 0.18:' B P é [ O ppPMC, Ece\\£150 MeV > 10_4 = —— NN —
S M 8 - — o EMCal L1-Gamma trigger -
R7] S Vl_ - e Uncorrected Raw n° spectra
: B —o——0— N
012 % . - o A\2+Mass cut
[ N 107 o— == =
0.1 o = —— -
r B - ::: -
ool b s L 2 = ———o— e
e - e ]
Pb-Pb col., 0-10%, NLM = 2 "g —-NLM =1 ' :*_—#— ’
—~ —~ -6 . ]
% 0.026f % O e Data 3 10 = + z_ 3
) F [ I O . ]
Qooapr R S oot g M Data, E_,>150 MeV P - - NLM=2 —0—: Do
0022 L O ppMC, E “5150 MeV ~ C :jt:—"— ]
0,02 O 0.025 [+ e B - | e | -
s & RS T o7l - NM=1,2 & | 7
0.018F 1 i : = 3
0.014F % gl Lo - -
0012: 0.0157 _I | Il |- Il | Il |- Il | |- |- | |- |- | Il | Il Il Il I_
00 I s N - 10 15 20 25 30 _ 35 40
off oleghe
: p* (GeV/c)
Lo by o by by by by gy 1y 0.005\\\'\ | 1 P | 1 T
10 15 20 25 30 35 10 15 20 25 30 35

M(E),6(E) =a+b*E

* Selected clusters as nt° at 30 from each mean points.
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ALICE

Jet reconstruction
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Information of selected jet in pp 7 Te\%:E

“ _5- -IE [ E 1bUUU:
._.Q-I— = 25000_— = [
2-'1012 pp@ @=7TeV 8 ! 814000:—
2 Trigger kKEMC7 20000 12000
5 R=0.4 - :
11 L
£ 'OF plrek > 0.15 GeV/e _ 10000f-
3 15000} s
E A 8000}
~ 10" [
10000} 6000
10°F [ 4000
3 5000} -
A 2000}
[0 I T N BN PR CI-...I....I....I....I....I....I. N I B B B
20 40 60 gq( 100 120 0 1 2 3 4 5 6 06 -04 02 0 02 04 06
€
Pr, (GeV/c) ¢ (rad) n (rad)

%ﬂg Sk
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Fitting quality

* Negative values
- the check on the validity of the p(¢$) approximation is the requirement that p(¢)
has a minimum larger than or equal to 0

e p-values and goodness of fit
- the fit criterion is a cut on the probability p whick is derived from the x? statistic
(0.01 < p)

k x
"\ 33 p=1—CDF.

ﬁ 0.80. 9
N\ ,ﬁiiﬁj C cel ltrallty % centrality (%
University of . 15/11/25 (%) y( ) p-vaiue 1

0 0 L ; ' 0
n?aﬂ?ﬁn?a % 10 20 30 40 50 60 70 80 9010( 0 10 20 30 40 50 60 70 80 9010¢ 0 0.10.20.30.40.50.60.7



ALICE

Event plane analysis

B
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Event plane QA ¥

ALICE

X106 - X103 — X1 03
S i 9 50H 8 50p :
0 20: V0 A+C v, Event plane 1 i 1 i 1
: 0-10 % 40F 20-30 % i 40} 40-50 %
0.15H I H i i
H 30y  —Before re-centering ! 304
i i i — After re-centering i I
0.05¢ i 10f i 10{
O oc: | PSP E B ST AT ST BP A B S E N B Er e A M| : c: | IFEPETErS BT AT AT BP AT AT A ST ST AT PR ETAT S ATRrrare i 1 c: | IS IPEP AT AP AT AT AT AT AT BPTErETE APRTArare 1
~~-15 10 05 00 05 1.0 15 -5 1.0 -05 00 05 1.0 1.5 15 10 -05 00 05 1.0 1.5
v, (rad) v, (rad) v, (rad)
L x10° . x1e s [
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% 305_ Vo A+C Y, Event plane _E © 70;‘ _ © 70;_ _;
0'255_ 0-10 % _ 60F 20-30 % 3 60F 40-50 % 3
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&gg& * Applied the VO gain correction and re-centering correction
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Event plane resolution

o~l1.0p . 1.0
Z 0 9E { = 0 9E E
c VI 4 < Y9 E
o) - ] (@) - - .
= 0.8 ———0—0—_ 4 = 0.8 VOA —
S e, I 2.5 :
C 0.7F _ - . ] 907 - VO0C ]
n —= - L 4
O 0.6F 0 T, e 4 @ o0.6F =
c 0.5, -~ = c 0.5 E
S 04F ~ = 3 Jo4a 3
et § = e § -S- - ;o-"".'—o- o E
d:) 0.3:— —— = S 0.3 :-0-"'-0-—0-_._::_._ . ~
L - = B -
0 0.2F o 1 D ooEee e 3
- -o—85 o o e—_ ——_g— ]
0.1F = 0.1 pas ety g E
00:| 11 || |||||||||||||||||||||||||||| . 0 |||||||||||||||||||| | | | |? u
"0 10 20 30 40 50 60 70 80 00 10 20 30 40 50 60 70 80
centrality (%) centrality (%)
a __\yb a __\Jyjc
eos(n(00 — 1)) — | {onn(¥s = W) cos(n(Ws - wE))
(cos(n(L, — 7))
BB .
W Ufﬁ%j}ib 15/11/25 54



%é?é‘.

v,

vs p; (Charged particle) ¥

Pb-Pb \sy, = 2.76 TeV

0-5 %

NP I
10 12 14

169820
P, (GeV/c)

0.05

0.00

y Jurwwm, cown SPRTR TR FOOY

1
IR AW

= RN

University of Tiukuba

N
10 12 14

15/11/25

769820
P, (GeV/c)

510% @ VOA
@ VOA
©VOAC
£ ALICE published

-4

X
&
%

PP EPITETS APETETS APSTETS ITETIrS APArArE APArArE APArAre APArArE A
2 4 6 8 10 12 14 16 18 20
pT(GeV/c)

«~0.30
>

0.25

0.20

0.15

30-40 %

-

'NEEEEE EEEE FEEE EREE NN NS R R
2 4 6 8 10 12 14 16 18 20
pT(GeV/c)

ALICE

0.10

0.05

000 === = = ===
-0 05 L PP P T P P P
0.05 10 12 14 16 18 20
pT(GeV/c)
~0.30
>
0.25 .
40-50 % .
0.20
0.15
0.10 QQ
0.05
000 == == === e === m==== -
_005...I...I...I...I...I...I...I...I ol .:
"0 2 4 6 8 10 12 14 16 18 20
pT(GeV/c)
55



V5 Vs pr(Charged particle)

Pb-Pb |y, = 2.76 TeV
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V,, V3 Vs centrality
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Random cone

 Random cone
- background fluctuations are characterized by looking at the difference between the
summed p; of all particles in the random cone

5PT:ZPT,1—A°P,

* The 6p; distribution has two important role
- peak and width of &p; distribution include information of quality of BKG estimation
- width shows the magnitude of the statistical fluctuations of the background
energy density

BB .
ﬁg% Sk .
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Event plane ), correlation
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Event plane Y, correlation

'\51 00
80 PbPb |y, = 2.76 TeV
S min. bias
0-10 %
o
i
i=4
£
<
o
[oR
' o
[+
=
o

ch jet

0 0.20.40.60.8 1 12141618 2
-, (rad

RN

University of Tiukuba

0 0.20.40.60.8 1 12141618 2
-, (rad

ch jet

-
[=]
[=]

FPEE P S N A AW S EEEE N ST
0 0.20.40.60.8 1 1.21.41.6w1.? 2

¢

ch jet

3

rad)

[
(=)

o2}
o

ch

- <p >nR%. (GeV/c)

T NS A S TS S S RS AN e
0 020.40608 1 1.214161.8 2

2

ch jet

3

- _(ra

d)

-
[=]
(=]

S b

g 80

&360 40-50 %

B4

Z 40 I
L

Q-o

. 20
e

o= 0

-20f

FPEE N AT A S S A A A W i
0 02040608 1 1.2141.61.8 2
P -y

ch jet

(rad)

3

-
[=]
(=]

O
(= =)

B
(=]

- <p_>nR%; (GeV/c)

N
(=)

I:’T, RC

(=]

-20F
I P P PP PP PP PP P PP P I

0 02040608 1 12141618 2
Do~ Vs ()

ch jet

60



6p; spectrum with two different event plane regions ;2
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%BYE

nlidentification efficiency and purity

My analysis
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Correction of ° and jet reconstruction efficiency
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Comparison of before and after flat BKG subtraction
ALICE
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Comparison of near and away side jet yields extracted by the bin counting method a
integrated over fitting function in pp 7 TeV ALICE
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T,jet

Comparison of near and away side jet yields extracted by the bin counting method a
integrated over fitting function (Pb-Pb 2.76 TeV) ALICE
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* Near side jet yields are agreement in all trigger n° p; regions
* Away side jet yields of the bin counting method are seen the large fluctuation
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PYTHIA pp 2.76 TeV and 7 TeV for scaling factor calculation

ALICE
 LHC12al15a: PYTHIA pp 2.76 TeV, jet-jet event, LHC11a anchors
e LHC12a15f: PYTHIA pp 7 TeV, jet-jet event, LHC11d anchors
_’5101
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Analyzed only particle level data with weighted by xsection/ntrials

n® : EMCal acceptance, Charged jet: 0 < Ad < 2m, |n| < 0.5
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ALICE

Systematic uncertainties
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Systematic uncertainty

ALICE

» Shower shape parameter(A,?) cut : ~ 2.7 %

* |[nvariant mass window : ~ 3.5 %

* ¥ identification purity (pair purity) : ~ 5.0 %

* 1° and jet p; resolution (pair resolution): ~ 12.0%

Total systematic uncertainty

Jet pr threshold \ 7¥pr region (GeV/c) [8.0-12.0] [12.0-16.0] [16.0-20.0] [20.0-24.0] [24.0-36.0]

10 < p1” (GeVic) 2.1 (%) 2.3 (%) 2.6 (%) 3.3 (%) 4.3 (%)
20 < py” (GeVle) 5.4 (%) 5.1 (%) 6.2 (%) 8.5 (%) 6.9 (%)
30 < p}’ (GeV/c) 9.3 (%) 9.5 (%) 109 (%) 139 (%)  11.5(%)
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Recoil jet yields sys. uncertainties
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