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Physics Motivation

High multiplicity p—Pb and Pb—Pb collisions - similarities
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Analysis Strategy

ALICE

e Tag the hard scattering with
charged particle jets
(in prjet® > 10 and 20 GeV/c)

e Reconstruct A and KsP (V9s)
within the “jet region”:
R(VO, jet) < jet radius R

e Reconstruct A and Ks® within the
UE region

e several methods, variation
included in the systematic
uncertainty

e Subtract the UE contribution from the jet measurement
QM2014, X. Zhang for the ALICE Collaboration 2
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ALICE Setup and Data Sample

ALICE

X%
S S

- -

Inner Tracking System (ITS) Time Projection Chamber (TPC)
e |n|<0.9 . <09

e vertex reconstruction : e charged particle tracking and
e cvent trigger WS>~ 4 _ identification

YT
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ALICE
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e cvent multiplicity
class determination
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This analysis: p (GeVia)
e p—Pb collisions at Vsnn = 5.02 TeV

e about 100M minimum bias events
QM2014, X. Zhang for the ALICE Collaboration 3
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ALICE

&, KSO and A Signal Extraction

Candidate selection
e Ks0 and A candidates

DCA negative daughter
to primary vertex

W N el

are selected via decay ‘\\“% 5CA VO daugters / B Cosine of Pointin
I \ ositive daugher ecav Radius 4 7
topology based on five (3) OGA positive daush Decay Rad @
variables
e V0 daughters (protons and pions) are identified via dE/dx in TPC
Signal extraction o
pI\.UCE ‘ Signal+Background
. . . . . . pre lmlnary ackground
e fit the invariant mass distribution of VO !zzd

-1.265 < y < 0.335
05<p <105 GeV/ic

p-Pb at \ s, = 5.02 TeV

candidates with Gaussian to define the

Counts / (10° GeV/c?)

o
(3]

signal window and side bands

e combinatorial background subtraction, 0: "

106 108 14 112 114 116 1.18 621.2
' : _ (GeV/
= interpolated from the slide bands M, = (GeV/c)

QM2014, X. Zhang for the ALICE Collaboration 4



(Y)  Charged Jet Reconstruction

ALICE
poster: R. Haake, Tue. May 20th, 16:30, QM2014
Charged Jet definition %:10-4 k! o 'ALIC'E c'ha;ge:j je;ts 'p-P‘b 5l.02'Te'V '
%" F anti-k, jets R=0.4, |5|<0.5
e anti-kt, H=0.2,0.3and 0.4 §igs [ == e Systematicuncertainty
= |
® pT,track> 01 5 GeV/C % ' .
10° _'——'ﬂ
® Intrackl < 09 P
. —
¢ includes only charged tracks ALICE
10-8...1...1...1...1...
I 20 40 60 80 100 120
Jet background density P (GeVic)
. . . poster: J. Kral, Tue. May 20th, 16:30, QM2014
e median pr density of jets reconstructed by M. E. Connors, Tue. May 20th, 16:30, QM2014
4 CG 'Yavldo, jl'u'e. _ng 20'th', 1'6:,;30, Q_M'2(?14!
kT'algOrlthm for eaCh Jet radlus g -.-+_._ —4— p-Pb 5.02 TeV background density
21 0% . Inl < 0.9, charged tracks
e corrected by the charged track occupancy = ~ . < p>~1GeV/erad !
Ko 4 -
event-by-event &' -~
e background fluctuations: variance ~1 GeV/c F *
Bkt T+
U N I~ A
0 5 10 15 20
p (GeV/c) 5

QM2014, X. Zhang for the ALICE Collaboration



V—Jet Matching

ALICE
: : jet axis
e \O—jet matching jet cone A
e \0s and jets are reconstructed independently /" R A
e select VOs in the jet cone: R(V9, jet) < Riet
e Acceptance charged
| = primary
® |nVO| < 075, |njet| < 075 F?Jet N the Iab frame particIeS
N S L L
O p-Pb {[5,,=5.02 TeV Il
> ;F\.. 0-10%, VOA Multiplicity Class (Pb-Side) ALICE Preliminary |
S 10 P 510 GeV/e o 1Y%
. Tjet —* inclusive K¢ ‘
Q. . anti-k;, R=0.3 | I
210 o n, <045 —=— inciusive A "/
2 R m |<0.75 "/
© 3 —_—— ]V" ' . .- | /
51 0 —_— === inclusive A |
% 107 Ecameen®ee *-0-_._—._ . —*— KQin jets
o e +_,_ . —— Ainief
10_5 =.=_’_ . Anjets
6 L_Uncorrected | ¥ T Alnjets
10 ] . ] . j
4 6 8 10 12
p_ . (GeVic)

QM2014, X. Zhang for the ALICE Collaboration



Underlying Event Estimation

ALICE
Two classes of underlying events

e \/0s outside jet cone, R(V9, jet) > Reut (Reut= 0.4, 0.6, 0.8, default Reut= 0.6)

e \Os in events without with prjech >5 GeV
= L L LR A A B A A
p-Pb {5,,=5.02 TeV

_Detector acceptance

0-10%, VOA Multiplicity Class (Pb-Side) ALICE Preliminary
anti-k;, A=0.3
e .
e n,,|<0.45 K2
O—e— n,,|<0.75
e —— inclusive
- ' ¢ — in jets, pj" >10 GeV/c
- —_— -
-, . * = —8— 2V’ je1)>0.6, p‘;’_‘ﬂ>10 GeVic
- 5
M == event w/o pj" >5 GeV/c
—— .
¥

L L l A A A l L L A l 1 A l

4 6 8 10 12
P o (GeV/c)

| T ot P{‘ancé |

e \/0 spectrum outside jet cone harder than in events w/o a tagged jet
e \/0 outside jets for different radii equal within ~10%

e Uncertainty on underlying event: ~10% (~2%) at low (high) pr
QM2014, X. Zhang for the ALICE Collaboration 7



&, Efficiency and Feed-down Correction

ALICE
a 1_l'lill]lllllllll['ll'lll'l['lll]l}l((')‘[-“-llilllIlIlllll'lllllllllllllllllllAlll-‘
o 0 q:) - p-Pb VS—NN=5'02 TeV s L ALICE Preliminary -
Efficiency of V0s 3 0.8l * i
E * 0-10%, VOA MUllipliCilY Class (Pb-Side) L —— inclusive il
e no difference in the w I —— A(Vjet<03, " >10 GeVic :
0.6 - . y

efficiency of single VOs

II]IIIIIII]

l —= R(V°,jet)>0.6. p‘j"’m>10 GeV/c

> + > avent w/o pt" >5 GeV/c
. . . . 4 - ————, > T jet
inside and outside jet cone 04 = P y ]
0.2: _;_‘:_._ _:

¢ n-dependence accounted
for by reweighing with
n-distributions of VO in jets

Feed-down correction for A from = decays

e secondary VOs in jet cone are corrected after underlying event subtraction

e difference between the feed-down fraction of inclusive V9s in data and that of
V0s in jets from MC is taken as uncertainty (5%)

QM2014, X. Zhang for the ALICE Collaboration 8



&, pT-dlfferentlaI Den5|ty of V's in Jets
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e pr-differential density: spectra per event and unit acceptance (ApxAn)

e Much harder distribution as compared to the inclusive - next: A/Ks® ratio
QM2014, X. Zhang for the ALICE Collaboration 9



mume-bias collisions
1

NKs'® Ratio in Jets

p—Pb mini

o 1 ! ' 1 T | T T T | T T T 1
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0.4 N - systerror |
T ;
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QM2014, X. Zhang for the ALICE Collaboration
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NKs'® Ratio in Jets

ALICE
o
1 0-10% 40-100%
OxU) L) I LI l LI | l LI I l LI I LI I | l_“_' | I LI ' UL l L I UL I LI l-
Q| pPbys=5.02Tev 0-10% 1 ALICE Preliminary 40-100%
< I |
é— 0.8+ VOA Multiplicity Class (Pb-Side) a1 +stat — - inclusive o
- X 4 - jet R=0.2
! HH pS" >10 GeVic, anti-ky | Lints l
0.6 «H— n |<075-R T “TetA=03  _
i ] - jet R=0.4
! _H_ m<0.75 1 ‘Hﬂ
0.4 E _H_ e ‘H‘ _B_ -
O&'l TR BFErErS EErEre ErErEra EErE | 1 l 1 1 l 1 1 l 1 1 l 1 1 l Ll 1l l-
2 4 6 8 10 12 2 4 6 8 10 12
pT 0 (GeV/c)

o A/KsO ratio significantly lower in jets than inclusive
e Ratio for different radii is the same within uncertainties

e Similar observation within uncertainties for high and low multiplicity events

QM2014, X. Zhang for the ALICE Collaboration 10



(Y Comparison with PYTHIA

prjetth>10 GeV/c  prjetth> 20 GeV/c

O}c(/) 1 I (N I LI N WL I D N (N TN I-;-I I L L L DL
: ch 510 GeV/e : stat error ¢h 520 GeV/e :
’Q\ [ p-Pb \[sNN=5.02 TeV Pr et I M- Pl :
I$ 0.8 0-10%, VOA Multiplicity Class (Pb-Side) T =~ PYTHIA8 Tune 4C - inclusive il
< i ] .
| T et R=0.2
- HH Charged jets, anti-k; | HH J -
060 -H M, |<0.75-RT H, = jet R=03
I _H_ n,l<0.75 &~ jet R=0.4
0.4 : L H |
0.2
ALICE Preliminary | 4"
O + 1 P PR T MEEPET N BT S j;u | PR TR . | [R L1 1 P |
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e PYTHIAS8 pp collisions in jets: similar to p—Pb data
e Consistent picture for prjeth> 10 GeV/c and prjetch > 20 GeV/c

® no significant variation of the A/Ks? ratio in jets observed

QM2014, X. Zhang for the ALICE Collaboration 11
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Conclusion

ALICE
e The first measurement of strange particle production in jets in p—Pb collisions

at Vsan = 5.02 TeV

e Baryon/meson ratio of A and Ks® well separated into a jet region and the

underlying event at intermediate pr.

e The enhanced ratio of A/Ks® in p—PDb collisions relative to pp collisions is not

present within the jet region

e |tis clearly a feature of the “underlying event” dominated by soft particle

production
e Similar observations for different jet radii and event multiplicity classes

¢ Underlying event: an interplay of radial flow and jets with little room for

coalescence/recombination mechanism (?)

QM2014, X. Zhang for the ALICE Collaboration 12



ALICE

¢ Measurement with full/charged jets

In Pb—Pb collisions

poster: V. Kucera and A. Zimmermann,
Tue. May 20th, 16:30, QM2014

e | ong term: Baryon/meson ratio in

the heavy-flavour sector...
poster: C. Bianchin, Tue. May 20th, 16:30, QM2014

QM2014, X. Zhang for the ALICE Collaboration

Outlook

Uncorrected A and Ks? in charged jets
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ALICE
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Physics Motivation

ALICE
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Physics Motivation
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QM2014, X. Zhang for the ALICE Collaboration
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(¥ Systematic Uncertainty

ALICE

e Uncertainty on VO candidates selection:
¢ by varying the decay topology cut in data and MC simultaneously
o 2-5% for Ks® and 3—6% for A

e Uncertainty on VO signal extraction: 6% (10%) in prjet>10 GeV/c (20 GeV/c)
¢ Uncertainty on underlying event selection: ~10% (~2%) at low (high) pr

e Uncertainty from jet pr scale (affected by the jet background fluctuations):
e obtained by spectra variations when jet pr varied within 20%
o ~1% at low-pr GeV/c; 10% at high-pr
e correlated with jet pr, almost cancels in A/KsO ratio

¢ Uncertainty on feed-down correction: ~5%
e correlated with A the production

QM2014, X. Zhang for the ALICE Collaboration 16



ALICE
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QM2014, X. Zhang for the ALICE Collaboration

(Y Underlying Event Estimation

ALICE Preliminary

A+A

*= inclusive

—* injets, pi")m>10 GeV/c
— BV’ jet)>0.6, p“;hP'>10 GeV/c

P

event w/o p‘;"ﬁ'>5 GeV/c
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9 p-differential Density of V's in Jets
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ALICE

NKs'® Ratio in Jets
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0.2

NKs'® Ratio in Jets
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ALICE

S

0.8

A+A)/2K°

0.6

0.4

0.2

e ALICE Prellmlnary e
0 2 l l 1 1 1 I 1 1 1 I 1 1 1 l 1 1 i 1 l | | 1 I | | | I 1 | l | | I | 1 1 I
2 4 6 8 1 0 1 2 2 4 6 8 10 12
p_ ,(GeV/c)
T,V
QM2014, X. Zhang for the ALICE Collaboration 21

Comparison with PYTHIA
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Comparison with PYTHIA
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