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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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Energy density and initial temperature

Energy density : € =15 GeV/fm3
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ALICE

Initial temperature : T= 304 MeV
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10° 0-40% Pb-Pb, \/SNN=2.76 TeV
10 ALICE
. PRELIMINARY
1 —¢— Direct photons
—— Direct photon NLO for p = 0.5,1.0,2.0 P, (scaled pp)
10" —— Exponential fit: A x exp(-p/T), T = 304+ 51 MeV
102 Q)
Q
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Exponential fit in the p;range 0.8-2.2 GeV/c

* Energy density (3 times) and initial temperature (40 %) at the LHC
increase compared with the RHIC due to collision energy
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Azimuthal anisotropies

ALICE

e v,(ALICE) m V,(ALICE) 4 V,y (ALICE)
o v, (ATLAS) O v (ATLAS) A Vi, (ATLAS)
v v, (CMS)
* v, (STAR)

ALICE Pb-Pb s = 2.76 TeV

_01III|III|III|III|III|III|III|III|III|III
"0 2 4 6 8 10 12 14 16 18 20

v, =< cosln(@p —¥,)] > P, (GeVic)

The results of the LHC are good agreement with the RHIC in all p; regions
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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

LICE
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The experiments at LHC started direct measurements for jet and jet modification
Di-jet energy un-balance measurement
- can see sharp peak with huge transverse energy as leading jet
and small peak compared with leading jet energy at opposite side
Charged hadron-jet correlation measurement
- Suppression of away side jet yields are observed with triggering high p; charged hadrons
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n’-jet correlation

ALICE
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Can control path length by tagging a recoil jet with triggered n® and changing p; for ®
High p; of m° -> longer path length of recoiling jets
Direct measurement of path length dependence of “jet” quenching, not by hadron
Observed enhancement of near side and suppression of away side from n° charged hadron
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Physics motivation

ALICE

* Signatures of QGP properties are observed by using several probes from the RHIC and LHC
e At the RHIC

- Suppression of high momentum particles from nuclear modification factor R, ,

- Suppression of away side peaks in two particle correlation
 Atthe LHC

- Di-jet energy momentum unblance

- Suppression of away side jet yields by triggering high momentum charged hadron

 Why jet analysis at the LHC

- increase jet production cross section with increasing collision energy
- can see a clear signal of jet modification compared with particle analysis
 Why nt®— charged jet analysis
- can observed behavior of jet production without effects of auto—correlation
- can use a clear probe by using n° as trigger particles
* Physics motivation
- check behavior of near side jet production with selecting high momentum hadron
- select jets of different path-length in a medium at near and away sides
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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)

5D
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analysis
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A Large lon Collider Experiment (ALICE)

ALICE

PMD

(ACORDE }—— S (Absorber)
(EMCal ) - =TS, [-W
= ~ Chambers
TOF A\ h Dipole

[ Magnet

* 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)

S .
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Particle reconstruction detectors Y./

ITS and TPC (charged particle)

EMCal ()

HV electrode (100 kV),

Inner and Outer
Containment Vessels
(150 mm, CO,)

field cage

readout chamber

Endplates housing
2x2x 18 MWPC

= 845 < r < 2466 mm
= drift length 2 x 2500 mm

e EMCal : Pb-scintillator calorimenter - drif gas Ne, CO, N, (9010/)

« gas volume 95 m*

° Acceptance . |I7| < 0.7’ A(p — 110° + 557568 readout pads

e ITS : Silicon-Pixel, Drift, Strip detector

e TPC:Time Projection Chamber

* Acceptance: |n| <0.9, Ap =360°
iy
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Centrality determination

VO detector

(7)) 3 T T T T T T T L r T
2105 Pb-Pb atysyy = 2.76 TeV : AAGACE Performance
4 + Data Y
w | —— Glauber fit 1

10 NBD x f Neg, + (1-N__ :

\ f=0.194, u=29. 003 x=1.202

10

30-40%
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10-20%
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® | 2

1 o | ©
w0 (8]
| <

0-5%

0 2|000 4000 6000 8000 1000012000 14000 16000 18000 20000
VZERO Amplitude (a.u.)

-3.7<n<-1.7,28<n<5.1

e Centrality
- used to classify events instead of impact parameter
- determinated from Glauber fitting to VO detector amplitude
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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
&5%-& BLIE R
a 15/12/21
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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

18




Energy dependence of shower shape

2
0
w

A

Shower shape

o

Direct photons

ALICE |=

© PERFORMANCE
- 18/07/2012

fs=7TeV

> E

8 GeV/c 25 GeV/c s
Decay photons

PRI ook il R L L [ |
00 5 10 15 20 25 30 35
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
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N

5D
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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] e o e ‘1—|
1. Calculate particle distance : d; 28T L - R
2. Calculate Beam distance :d; = k%" 15 "
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 (=VAp?2+An?) :0.4 ._
- p; cut on a single particle : 0.15 GeV/c P - y
- Jet energy threshold :10 GeV/c
- Jet acceptance: |n| <0.5,0<p < 2n
Jet p; bin:[10-20],[20-40],[40-80] GeV/c
Leading particle p; cuts : > 7,9 GeV/c
o mwer .,



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

a Ufﬁ%j}ib 15/12/27 23



Jet p; spectrum with two different event plane region

LICE

Work in progress

15 t t
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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
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Flat background subtraction in azimuthal correlation

Pb-Pb {s,, =2.76 TeV
EMCal triggered

8< pY <16 GeVic _
10< pih’ i*t 2 20 GeV/c
7< pfedi"g Part GeV/e

1/N° dN,  /dAg (rad™)

9< pf"di"g Pt GeV/e

1/N%° dN,  /dAg (rad™)
—— Qu—

4
Ag (rad)

1/N° dN,, /dAg (rad™)

1/N° dN,,  /dAg (rad™)

0.4

0.21— —

0.8 -
0.6I-— I 20< pih’iet <40Gevic |

il

L ! 4
ezt Munitnntt it
-1 0 1 2 3

4
Ao (rad)

| == Before Flat BKG subt.

I ' == After Flat BKG subt.

araset @".mm.'*"‘mw@““ﬁw’wm'

-1 0 1 2 3

4
Ao (rad)

ALICE

o
= e
o N

1/N° dN,, /dAg (rad™)

0.05

40 < pf"ie' <80GeV/c —

trig -1
1N dN,, . /dAg (rad™)
O~ =~ =4 LR
© © © © © o o 4 o
R & & ® L N B O ©

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 .
ﬁg% RBRE 151007
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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

a Ufﬁ%j}ib 15/12/27 26



Systematic uncertainty

ALICE

» Shower shape parameter(A,?) cut

* |[nvariant mass window

 Flat background (only Pb-Pb)

* ¥ identification purity (pair purity)
 Unfolding method ~ 5 %

University of Tiukuba



ALICE

Result

n® p; region : 8 < p; < 16 GeV/c
Jet p; bin : [10-20], [20-40], [40-80] GeV/c
Leading particle p; threshold : > 7, 9 GeV/c

&EYE& IR
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Azimuthal correlation pp 7 TeV

trig
HO

dN,, /dAG (rad™)

1/N

e
\l

o o o
E )] o

o
%)

N
TT

C | ® 8 : baneo?S | | TPt ]

-1 0

-—7< p'Te*“”"g Pt GeV/c 1

1

20 < pf" *t < 40 GeV/c

I -—9< p'T‘*a‘j"“g Part GeV/c —
i

2

i,

3 4
Ag (rad)

dN,, ./dAq (rad™)

trig
TCO

1/N

Two clear jet-like peaks are observed, indicating that high p;

n® production is correlated with jet production

Associated jet yields in the low momentum regions decrease
with increasing the leading particle momentum thresholds

Away side peaks become sharp with increasing the associated jet momentum regions

B 1 .
g 1 pp Vs =7 TeV |
S 08 EMCal triggered
3 ¢ 8 < p* <16 GeV/c
~N i T ch, jet i
s [ 10<p " <20 GeV/c
S 0.6/ -
= | ]
T - I J
2 =) i e 1
< & 0.4 -
= T I ]
= | ” :
0.2 _
[ 4 ]
B . ] 00, ®,
Olonstedenane® | Plonaed ob000829°T " {3800 bansns)
-1 0 1 2 3 4
Ag (rad)
[ J
[}
[}
BB
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Azimuthal correlation in Pb-Pb 2.76 TeV 54

g e B g .
< 07 Pb-Pb SNN = 2.76 TeV_f > 0.8-— ] = 0.2 .
S EMCal triggered 3 & - &
3 o8 8< p$°<_16GeV/c E 3 . ) 3 ]
% s 10< p™i®<20GeVic] B oe- 20 < p™ i< 40 GeVie] 8015 ]
g T ] g T T ] g 40 < pS™i*t < 80 GeV/c
% 0.4 % B i —-—T7 < leading part. GeV/c h % T
o o 04 ! Px ] o 01 ]
£% 03 % [ I ] £z
3 0.2 5 - | —0< leading part. GeV/c 1 5
- - ™ 0.2+ i i Py = ™ 0.05 =
0.1 [
ofw Omectatestt  F0 0 b porttun, bt Fooh oty
= R R R S R R
Ag (rad) Ag (rad)

e Clear near side peaks in the all jet momentum regions
are observed similar to the pp 7 TeV results

* Small peaks in away sides are observed from Di-jet production
* Evolution of jet momentum range of side shapes are not seen
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dN,, . /dAg (rad )

trig
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Comparison of azimuthal correlation of pp 7 TeV and Pb-Pb 2.76 TeV %
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|Ad| < 0.7, away side : |Adp-1t| < 0.7
Enhancement of near side jet yields in Pb-Pb collisions increases

with increasing the associated jet momentum regions

Shape differences between pp and Pb-Pb collisions are not seen clearly
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Near and away side jet yields with normalized # of trigger %
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Ratio of per trigger yields /,,
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<

3.5

2.5

1.5

0.5

ALICE

-e- 1%-jet correlation (7 < p'T‘*“JIing Par- GeV/c)

-e- %jet correlation (9 < p'Tead'"g Par- GeV/c)]
-o- 1%-hadron correlation

Away side : IAp-nl < 0.7

{
'

* Enhancement of jet yields on the near side
Suppression of jet yields on the away side
* Same results with m%-hadron correlation analysis



Gaussian fit at near and away side in pp 7 TeV

ALICE
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Fit region : near side |A¢d| < 0.7, away side |Ap-t| < 0.7, fit function : Gaus
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Gaussian fit at near and away side in Pb-Pb 2.76 Te E
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Fit region : near side |A¢d| < 0.7, away side |Ap-t| < 0.7, fit function : Gaus
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Near and away side width as a function of jet p

RLICE
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* Away side widths in pp collisions decrease with increasing jet momentum regions
» Differences between pp and Pb-Pb in near side collisions are not seen
Hde Will measure RMS instead of Widths
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Summary

ALICE

n’-jet correlations have been measured in pp at Vs =7 TeV
and Pb-Pb Vs, = 2.76 TeV

Two 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 yields are suppressed due to
energy loss in the medium.

Away side widths in pp collisions decrease with increasing the
associated jet momentum regions

No significant differences of near and away side widths can
be seen between pp collisions and Pb-Pb collisions in statistic
and systematic uncertainties.

To do list
- correct jet yields by using unfolding method.
- Comparison of PHYTHIA embedded jets
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ALICE

¥ reconstruction
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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
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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 .
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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 )
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Mass distribution ¥

ALICE
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Invariant mass cut and 1t® p; distribution E

From Gustavo’s analysis note
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ALICE

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

0809
RIS Y trality (% trality (%
ﬁ gpﬁgyjﬂfq 15/12/97 centrality (%) centrality (%) p-value 4

0 0 L ; ' 0
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ALICE

Event plane analysis

B
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Event plane QA ¥

ALICE
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Event plane resolution
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v,

vs p; (Charged particle) ¥

Pb-Pb \sy, = 2.76 TeV
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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
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Event plane ), correlation
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Event plane Y, correlation
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6p; spectrum with two different event plane regions ;2
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Correction
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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
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0.2 ' -
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0.1 3t 3
® 3 ) .o
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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
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dN,, .. /dAG (rad™)
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* 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 |5 =276 TeV 4 T 03¢ ER -
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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
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%BYE

nlidentification efficiency and purity

My analysis

3o7i
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Correction of ° and jet reconstruction efficiency

~LICE
= 0.61 >
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Results
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Comparison of before and after flat BKG subtraction
ALICE

'3_5 3.5 , :.3 :_5 o012 ]
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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

¥ I pp Vs =7 TeV ] ¥ ] ¥ ]
£ 1ok 8<pl <12GeVic ] =1 12< p7 <20 GeV/c =1 12< p7 <36 GeV/c
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& :'_._ S S
1 + - 1B -
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* Two jetyields are good agreement in all trigger n® p; regions and both side
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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

h
Tjet
h
T,jet

EX Pb-Pb {s =2.76 TeV & & ]
] 0 k) 0 ] 0
2 10 8< pl <12GeV/c 2 19 12< p7’ <20 GeV/c 2 10 12< p7 <36 GeV/c |
K Near side 3 — 3 3
1 1 —h 1
+
10 10k @ Fitting method :‘ 10
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_2 -2 -2
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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
PYTHIA pp 2.76 TeV (LHC12a15a) %"’ ’ PYTHIA pp 7 TeV (LHC12a15f)
jet-jet event 10° jet-jet event
\ LHC11a anchored 10 \ LHC11d anchored
10°
106
N\ 107 N :
108 é
107 \
10—10 E
10t :
o0 e s 200 3s0 00380200 1025600 Ts0 300 250 300 350 400
P (GeV/c) P (GeV/c)

Analyzed only particle level data with weighted by xsection/ntrials

n® : EMCal acceptance, Charged jet: 0 < Ad < 2m, |n| < 0.5
SU A
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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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Trigger and leading particle momentum dependence of |, .
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e Can not see the path-length dependence of away side jets
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Near and away-side widths as a function of 1° p;

ALICE
= 0.2_ ] o) 0.6

© i ALICE Preliminary 1 o - Away side -
T‘E R PP \s=7TeV i \-%, i passoc 5 10 GeV/c )

¢ [ EMCal-triggered § = Tonlet 20 GeV/
©0.15  Near side — O L —— Pronje” evie -
I - 0.4l —o— Prome,>30 GeV/c |
: : . i Systematic uncertainty |
0.1+ _ I :t |

*—.—E ° m
0.05 — B .
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10 15 20 25 30 35 10 15 20 25 30 35

p‘T“@'o (GeV/c) ptT”:’o (GeV/c)

* Near and away-side widths decrease slightly with increasing trigger n° p;
* Neutral particles (nt® in this analysis) are produced close to a initial parton of hard scatterings
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Azimuthal yield comparison to MC
(corrected data vs particle level MC)

ALICE
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e PYTHIA calculations consistent with pp 7 TeV data
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Comparison of away side jet yields to h-jet analysis
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Trigger and leading particle momentum dependence of |, .
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