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This study goal

Inclusive Charged/Full Jet Nueclear Modification Factor Analysis by using High
Statistic New Pb-Pb collision data taken by ALICE

Study Purpose :

1. Investigate the R, 4 behavior at the unknown py range in the preceding study.

2. Compare the data result with the theoretical value from the two new aspects
(Centrality dependency and Resolution parameter (R) dependency).
- By using the new data having the three times statistic to the preceding study

The two advantages by using the various centrality data

1. The background is small in the peripheral collision.
—The systematic uncertainty of the analysis is small and that will realize the search of the
R, 5 in the lower pt range.

2. We can estimate the ch = (yield of the central collision) / (yield of peripheral the collision)

—It has a less systematic uncertainty than the R, , because the jets of the various

centralities were observed i the same condition. (The data of p-p collision experiment is
taken in a different condition.)
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Study plan

- DataJet QA (LHC18q/r(pass3): Pb-Pb 5.02 GeV)

- MClJet QA (LHC19f4(passl1), LHC20g4(pass3))

- Estimate background p(p-)

- Confirm the raw jet behavior

(pT distribution, Rcp, R dependence, jet area, leading pT cut dependency)

- Embedding process €< Now

- Unfolding < Next (on going)

- Estimate Systematic Uncertainty

Remain problem: background estimation (differencial of cell threshold and seed threshold), pp (LHC17) tracking efficiency,
multiplicity cut (LHC20g4), and etc...
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Jet Reconstruction algorithm (anti-kT)

R = 77492
P11 /\CD
P12

AR

neutral (°)

Calo

TPC

1. Combine the TPCtrack 2. Repeat the 1. process 3. Finish the 2. process when the 4. Integrate the of the py

having the largest pr with AR is less than the R of the jets. EMCal cluster and the jet
the track having the

nearest pr and position
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Back ground estimation algorithm

The raw jets have the tracks from the background.

th f jet ion:
— Need to subtract the of the background At o AN
jet — .jet A /@/
p - _ p the pr density of the
T,COI’I‘ 1 \ background : p

Pch €stimate algorithm

the leading jet estimate pt density

‘ p = median(py ;/A))

Py, - the pr density of the
charged particle background

*
- .
*
v % ® '
. Q‘2

regarded as the
background jets

the second leading jet

1. Regard the jets having the less pr than the second one as the background jets, and estimate the pt density of
them.
2. Suppose the background uniformly distribute, and regard the median of the estimated pt density as the pp,.
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Estimate background

calo calo
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pTcorr_pT

Raw jet p; distribution for each centrality and R,

w/o unfolding and correction

—
<
N

I |III[II|

—
<
w

1IIII|

® H» 4%

|

—
<
H

[$)]

CTTTImy T TTTnny T T T T IIIIIH| T

—
<

Centrality

jet yield scaled dn and <Taa>

—
<
[o2]

M 10-30%
A 30-50%
V¥ 50-70%
= 70-%

—
<
4

Injed <0.5

[}
1| | | | | | | | | |

ALICE Pb-Pb
working in progress
\/SNN = 5.02 TeV
Anti-kt R=0.2

0.4
: ensured pr region ab
1 previous study _I_ 0.2

: —>

iensured p region at

Centrality :previous study
0-10%
10-30% :
A 30-50%

in progress

<
o
P
~
o
R

II‘III_iLIII

° 1.8—
o
R |
R 16—
= :
o —
o 1.4_—
Q [
> 1.2
S~
X
[
=
3
o 038
Q — v
> 0.6
I
-
E%
| | | | 0—‘-I —
0

60 80 100 1%)

various centrality jet distribution

2021/04/30 PWGIE

compare the peripheral distribution with various centrality one
These plots show the tendency of the distribution of the more central collision are more

suppressed.
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Raw jet p; distribution for each R
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These plots show the tendency of the distribution having the larger R shifts to the higher .
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To get the truth level information in the real Pb-Pb collision, the detector level data is unfolded by using the information
of the background effect.

Measurement of charged jet cross

data (Pb-Pb coIIision) section in pp collisions at vs=5.02 TeV

10.1103/PhysRevD.100.092004
detector level

reconstruction level
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To make the response matrix (RM), we estimate the degree of correction by the embedding process.

p-p jet (PYTHIA)  Pb-Pb background (data)

hl
embedding _ _
geometrical matching

- jet reconstruction efficiency

pjet _pjet
T,det T,
'AJES = < e'et gen>

T,gen

. JER — U( _(’;I(‘z,tdet)
T,gen

/ embedded jet

jet re-reconstruction

| estimated the correction parameters by using the very small data to confirm the programing code working well.
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Current status of the embedding process

Embedding Condition

MB of LHC18r (Pb-Pb 5.02 GeV)
- Geometrical Matching (Matchig R = 0.3)
- Track cut: 0.15 GeV

- pT Bias Jet track: 5 GeV

- Max track cut: 100 GeV

- Jet pT cut: 1 GeV

- Zvertex cut: 10 mm
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p- hard bin merging with p- hard scaling

| get the all pT hard bin charged jet results of only three runs of MB of LHC18r.
And | could smoothly merge these files by calculating p; hard scaling parameter.
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LHC150 Comparison
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Jet Energy Scale(JES) shift

Preceding Study (2015) This Study (LHC18r)
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And the right plot also does not show the centrality dependence.
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Jet Energy Scale(JES) shift
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1. These plot’s shapes are similar.
2. On the other hand, | could not understand why the left plot oyer than 1 even though they
axis shows plobability.

3. The plot of pt range 20-30 (black one) in the left plot has a strange peak.
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Jet Energy Resolution (JER)

Preceding Study (2015)
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-> | still not understand the reason.
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Kinematic efficiency

Kinematic Efficiency

In high pT region, the efficiency seems resonable.
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On the other hand, in low pT region, LHC18r result is lower than LHC150 results.
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Response matrix

Preceding Study (2015) This Study (LHC18r)
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The diagonal components of LHC18r RM spreads than LHC150 one.
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Refolding results

Preceding Study (LHC18r)
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The measured resutls look slimilar.
However, the LHC18r refold results
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Different Centrality Comparison
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Response Matrix (rebinned)
Centrality 0-10 % Centrality 70-90 %
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The peripheral RM is shaper than central RM
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Response Matrix (fine binning)

Centrality 0-10 % Centrallty 70-90 %
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Coefficient Matrix

Centrality 0-10 % Centrality 70-90 %

correlationCoefficientMatrix correlationCoefficientMatrix

The peripheral RM is shaper than central RM
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Kinematic efficiency
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Peripehral kinematic efficiency is higher than the central one.
-> This result is reasonable
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Unfolding results
Centrality 0-10 %

Centrality 70-90 %
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Not found a large difference between these plots.
But the peripheral result lack statistic in high pT region.
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counts

=3

k=n/k

Kumaoka

10
<class 'type'> Unfolding
1 k=1
10" k=2
E_ k=3
102 _;: —k=4
= k=5
10°
E O
104 -
= 2
10° = ]
107 ;E —l—l
1077 E- P
= pa ==_C==
10 E- L
107 B0 1kl kol oo et L1 1
af
o **"'"'-..4._____ o _
S ——— e e
0 - R mcemmme— ——— . 3 i
0 50 100 150 200 250

Centrality 0-10 %

Unfold RM_MainRMresuts_R0_cent0_cent1_ResponseRMresuts_R0_cent0_cent1

(GeV/ce)

T,jet

counts

k=n/k=

2021/06/08 PWGIE

Centrality 70-90 %

Unfoid AM_MainRNresuts_RO_cento_centt

_cent2_cent3_centd_ResponseRMresuts R0O_centd_centl_cent2_cent3_centd

Illlll"| llllﬂﬂ| IIHI|"| llllﬂﬂ| IIHH“I llll"ﬂ] IIHH“I llllmqj_l]mﬂl—f

A1

I ) .

<class 'type'> Unfolding
k=1

— k=2
k=3

— k=4
k=5

I | L I 1 L | 1 L L I | L L 1 L | I L L L
[Unfold RM_MainRMresuts_RO_cent0_cent1 ,cean,cant3,cént4_BesponseRMresulsﬁROﬁcenlO,cenn _cenl2_cent3_centd
C '|'+ L | |
== &= ! PEEEL =L | |
e i e e
e e s 013 7 I L L |
0 50 100 150 200 250




