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Low Pt particle production with di-jets

B Jet quenching observed at LHC CMS (2011)

: )
: . pr > 8GeV
Subleading Jet .~ Leading Jet -
pr2 > 50 GeVs" - pr.a > 120 GeV B 4GeV <pr <8GeV
s ) 1 GeV < pr < 4GeV

S l Modified Christof Roland (talk at QM2011)
\_ J

72 Lost energy of jets: distributed to the large angle of the away-side of the jet and it produces
low momentum particles at large angle (CMS).

Advantage of ALICE: one can measure low pt particles down to 150 MeV/c (w/ PID), together with jets.
— Detailed study of medium response by quenched jets.

Disadvantage of ALICE: limited statistics of high energy di-jet sample in Pb-Pb.
(need to wait Run-2)
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Data set

e Event Selection:
- PbPb, 2.76TeV, 13.6 M MB events, |Vz| < 10 [cm]

* Track Selection:

- TPCHITS (Hybrid track cut), |n|< 0.9 " Centrality (all) by VOM
¢ Jet Reconstruction: "
- Charged jet only 100 fCentrality
- Used FASTJET package. Entries  1.36604e+07
- Jet cone radius(R) = 0.2. s _

a pT min > 015 GeV/C 60

e Centrality classes:

PY Central: 0_10 [%] .10 10 20 30 40 50 60 70 80 90 100
e Semi central: 20-40 [%)] Centrality (%)

e Peripheral: 60-90 [%]
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Jet background in Pb-Pb

% Used event-by-event jet BG subtraction method for p calculations
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BG subtracted jet pt spectra
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Leading jet, Lt s et e
SU b'leadlng jet pret = leading jet pr

ptie? = sub-leading jet pt
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The lower jet ptselection has Many Back ground.
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Hadron distribution (w.r.t. jet axis)

priet! > 30 GeV
pTie2 > 10 GeV
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Out of Jet Cone

|f we can select many higher jet pr
(jet pr> 40,50...)event in ALICE, we
will under stand lost energy of jets.
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Summary and outlook

e Studied low pt hadron production with di-jet in Pb-Pb collisions.

e Seen a effect of the background of di-jet Ag distribution.
-The lower jet pT selection has many background.

e Low pT hadron production with di-jets:
| will use event cuts by (1) jet axis, (2) Aj, | think.
- The jet pt > 30 GeV sample used in the first, But these sample may
contain a large fraction of back ground.
= S0 It is necessary for us to use higher jet pr sample.

[ Outlook ]

e Comparison with other prt/et! threshold. | have to check “fake jets”(BG) completely removed.
e Comparison with MC data, p-p data.

e Study of particle composition of “In-jet, sub-leading side”.

* Need Run-2 data for better statistics.
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e Event Selection:

2. Data set

- LHC10h (PbPb, 2.76TeV), pass2, AOD file (AOD086)
- Minimum bias Trigger (13.6 M MB events), |V,| < 10 [cm]

* Track Selection:

- TPC+ITS (Hybrid track cut), |[n|< 0.9

¢ Jet Reconstruction:
- Charged jet only
- Used FASTJET package.
- Anti-kr algorithm, R = 0.2.
- pt™n > 0.15 GeV/c.

e Centrality classes:
- Used VO detector
e Central: 0-10 [%]
e Semi central: 20-40 [%]
e Peripheral: 60-90 [%]

A1OA -

Centrality (all) by VOM

fCentrality
Entries 1.36604e+07
Mean 45.05
RMS 26

| Y R R T e " R PR

Centrality (%)
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Run list (LHC10h)

139510,1
139314,1
139028,1
138652,1
138442,1
138190,1
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37595,1
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Hybrid Track Cut

Table 1: Overview of the hybrid track cuts.

AliESDtrackCuts function

Value

Comment

Global and complementary tracks

SetMinNClustersTPCPtDep

SetMaxChi2PerClustexrTPC
SetRequireTPCStandAlone
SetAcceptKinkDaughters
SetRequireTPCRefit

SetMaxFractionSharedTPCClusters

SetMaxDCAToVertexXY

SetMaxDCAToVertexZ

SetDCAToVertex2D

SetMaxChiZ2PerClustexrITS
SetMaxChiZ2TPCConstrainedGlobal

SetRequireSigmaToVertex
SetEtaRange

SetPtRange

70 + 30/20 - pr, 20

kKTRUE
kKFALSE
kKTRUE

0.4

2.4

3.2

kKTRUE

36
36

kKFALSE
-0.9,0.9

0.15, 1IE+15

linear rise from 70 (pr = 0)
to 100 (pr = 20GeV /),

100 for pr > 20GeV /c
Maximum x~ per TPC cluster
in the first iteration

Enable cut on TPC clusters
in the first iteration

Reject tracks with kink
Require TPC refit

Maximum fraction of shared
TPC clusters

Maximum Distance of Closest
Approach (DCA) to the main
vertex in transverse direction
Maximum DCA in longitudinal
direction

Cut on the quadratic sum of
DCA in XY- and Z-direction
Maximum x~? per ITS cluster
Maximum x“ between global
and TPC constrained tracks
No sigma cut to vertex
Pseudorapidity cut

Minimum pp > 150MeV /¢
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TPC acceptance

P, distribution (10-30) P, distribution (10-30)

P, distribution (00-10)
3. 10 5, 10
TR fHistPt_cent00_10 R fHistPt_cent20_40 fHistPt_cent60_30
& Entries  2.660379e+09 34 Entries 1.995318e+09 Entries 2 257808e+08
g o Mean 0.7021 3 Mean 0.6965 Mean 0.6401
g g RMS 0.5072
- RMS 0.5117 RVB 0.5249
.”...l?...l. ..l..?l.?.l. il L R SRRl KPR B
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panice p _ [CeV) panicie p _ [CeV) pande p _ [GeV]
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Raw charged jet pt spectra, n

0-10%

20-40%

vs. @ for jets

60-90%
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FASTIJET

algorithm

FastJet: sequential clustering algorithms http://www. Ipthe. jussieu. fr/ salam/fast jet/

: AR?
d; =min(k;’ k" )74

p=1 k; algorithm
p=0 Cambridge/Aachen algorithm

p=-1 anti-k;algorithm

Procedure of Jet Finding

Calculate particle distance : d;;

If d;j; is smallest
and the cluster momentum

Parameters

- Jet enregy threshold

Calculate Beam distance  : d;z=k,?P [hep-pn] (2008)
Find smallest distance (d; or d;5)
If d;;is smallest combine particles

larger than threshold
call the cluster a Jet.

- Rsize (= Vd$? +dn?) : 0.4

- pr cut of single particle : 0.15 GeV/c

/ U]

arXiv:0802.1189v2 K, jet Cone jet

: 10 GeV/c
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BG jet pr (Divide Cone Radius)
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