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Motivation

%'Trigger

» Why hadron-jet ?

hadron
e Observable can be calculated by pQCD
Recoil
e Trigger track close to surface, but no bias on recoil jets et
e Provide a good handle on the combinatorial background by Ny
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ALICE detector

THE ALICE DETECTOR
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_ITS 50D (Drift) VZERO Detector (V0)
. ITS 550 (Strip)
. V0and TO __Jir
= Event selection, centrality determination

Inner Tracking System (ITS)
In| <0.9,0=<p <211

@ =  Tracking, vertex reconstruction

+

Time Projection Chamber (TPC)

In| <0.9,0=<p <21

- Tracking, particle identification

ieters (CALO): |[n| < 0.7 I

Neutral constituentsl\‘ A/‘Charged-constituents prirk > 0.15 GeV/c

Full jets Charged jets
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Analysis Strategy

,/(’

trigger
hadron

» Measure trigger-normalized charged jet recoiling from trigger hadron

2 .
1 d Njet ‘ [ 1 d20pp—>h+1et+)(]
ch —| _Prohrx ch
Ntrig de,jetdnjet Prie €TT o de,jetdnjet prs€lT

» Observables defined as the difference between trigger-normalized recoil jet distributions in two exclusive
trigger track intervals in order to subtract all uncorrelated background jets

1 dFN2A 1 AN
Avrecoil = AA h . — CRef " 7AA h .
N dpSs.  det N dps. dinis:
trig Tjet lye PT,trigE T Tsig trig Lt s PT.trigE TTRet

Cres = Scaling factor to account for conserved jet density

e Trigger track selection: 20 <TT, <50 GeV/c, 5 <TT,;<7 GeV/c

sig
e recoil jet reconstruction: anti-ky, pr™>0.15 GeV/e, i <0.9-R,R=0.2,0.4,0.5

kT
corr raw

e Background subtraction: p; ., = Pr.q — P * A, p = median %} A : Jet area

Jet

2020-11-8 xiaojie.cao@cern.ch 4



Semi-inclusive recoil jet distributions
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e Recolil jets measured for two py different trigger track(TT) intervals
e Combinational background uncorrelated with the trigger p
v Small background contribution in pp, much larger in Pb-Pb
v Combinational background can be removed by taking the difference of the recoil jet distributions

in two TT intervals
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Scaling factor Cw. determination
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e Fitting by pol0, using the value of the parameter as the scale factor when calculate A,._.;

e A....ii1S clean of combinatorial background and corrected for detector effects using unfolding
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Detector response and MC unfolding closure test
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e Detector response matrix 1s obtained with MC simulation for jet energy scale and resolution correction
e Validate the procedure through the MC unfolding closure

e Using this response matrix to perform unfolding correction




Systematic uncertainty estimate

How to estimate Value (%)

Track efficiency varying tracking efficiency by 4% 4-8
closure test
Unfolding regularization iteration »
methods(Svd/Bayes)
Prior Different generator level as prior 1-3
UE subtraction background fluctuation 2-6
Binning truncation different bin boundary in analysis 1-6

different methods of getting C.; &

C,.r determimation . <1
fitting error

Total added in quadrature when uncorrelated 5-13

e Systematical uncertainties for different R analysis are similar




Results (Spectra: Arecoil)
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e Corrected Arecoil distributions for different resolution parameters R = 0.2, 0.4 and 0.5

e PYTHIASR simulation describes our data well
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Results (Spectra: ratio for different radn
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e Jet cross section ratio measures the jet collimation
e Ratios R=0.2/R=0.4 and R=0.2/R=0.5 is slightly increasing with jet p

e (Consistent with Monte Carlo simulation
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Results (compared with Pb-Pb results)
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e Ratios R=0.2/R=0.4 and R=0.2/R=0.5 consistent in different centralities and in pp collisions
e Hint of energy redistribution to large R for low P jets in central Pb-Pb collisions
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Results (Iaa)
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e Recoil jet yield suppression with respect to pp and I, consistent for different jet radius within uncertainties
e Larger suppression in most central collisions

e Consistent results between 2.76 TeV and 5.02 TeV energy, even with different TT intervals and different references
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Hadron-jet azimuthal correlations

» Azimuthal distribution of recoil jets provides additional insight into QGP properties

» Broadening of away side jet peak gives direct access to transport coefficient
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Summary and outlook

» Semi-inclusive recoil jet yields have been measured in pp and Pb-Pb collisions at 5.02 TeV
using RUN2 data at LHC

e Recoil jet yields can be well described by PYTHIA MC 1n pp
e Suppression observed in most and semi-central Pb-Pb collisions, a rising trend with py
e Ratios for different Rs have been calculated and are similar between pp and Pb-Pb collisions, hint of

energy redistribution to large R for low py jets in central Pb-Pb collisions

> Next steps
e pp reference:large-statistics 2017 pp sample at~/s = 5.02 TeV

e  Push the measurement to low p; and large R

Thank you !
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Back up




LHadron—iet azimuthal correlations
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Data and MC samples

> Data: pp @5.02 TeV

Period 2;;?; 2;?;; i (:lrﬁl : Percentile of total events
LHCI15n 90M 90M 9%
LHC17p 573M 316M 889M 86%
LHC17q 29M 25M 54M 5%

For the preliminary results: only 17p FAST+CENT was used (~86%)

(full list of run numbers in backup)

» Mote Carlo(anchored to 17p data) : only JJ MC used for the moment

LHCI18b8 FAST (Jet-Jet): PYTHIAS, ~4.7M events/bin 20bins in total
LHCI18b8 CENT(Jet-Jet): PYTHIAS, ~2.6M events/bin 20bins in total




Selection

Selection for events and tracks:

> Evet Selection: KINT7, |V.|<10cm <0.5cm

VZ (TPCtracks ) — VZ (SPDtracks )

»Track Selection: P;fa‘?k >0.15GeV /¢ ‘ntrack <0.9

Selection for hadron-jet analysis:
<0.9-R

>Jet Reconstruction: Anti-KT algorithm,R=0.2,0.4,0.5 P/ >1.0GeV /¢ [T«

> Trigger Tracks pt Interval : Signal: (5, 7)GeV/c Reference:(20, 50)GeV/c

Sgrigger

-




Analysis Strategy

» Measure trigger-normalized charged jet recoiling from trigger hadron
1 d°N,, | :( 1 .d%W*”””*Xj
N e de,,dn,t o O dpidn, )
> Observables defined as the difference between trigger-normalised recoil jet distributions in two exclusive trigger
track intervals in order to subtract all uncorrelated background jets
e Signal: (20,50) GeV/c Reference:(5,7) GeV/c
Cross checks: Signal: TT[15,20] ,[20-25], [25-30], [30-45] GeV/c Reference: TT[5-6], [6-7], [7-8], [8-9] GeV/c
e Divide data into two subsets for statistical independent signal & reference sample
e Loop over events:
v Select event if there 1s a trigger track within the defined p; interval
v Select all jet candidates with R =0.2, 0.4, 0.5
e Observable A recoil is defined: , 1 d’N,, | 1 d’N

Arecoil = A N
tr1g de ,jet dA n]et elT,, Ntrlg de ,jet dA n]et

¢ = scaling factor to account “fot conserved jet density
e Azimuthal correlation observable Q(AQ) :

"/'

V. trigger
hadron

Pr, trig eTTref

olag) AN |1 dN
ng TjetdA¢ Pr. win €T Ntrlg de jetdA¢jet Pr i ETTref
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Trigger track distribution

> Trigger track pr distribution
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Unfolding corrections

fHistdet1PtvsJet2Pt
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A¢ analysis status
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A¢ analysis status
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TT signal interval scan for recoil jet Px

» TT reference: 8-9 GeV/c (runl), TT signal scan: 15-20, 20-25, 25-30, 30-45 GeV/c
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TT reference interval scan for recoil jet Pr

> TT 51gna1 20 50 GeV/e (runl) TT reference scan: 5-6, 6-7,7-8, 8-9 GeV/c
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