7 New insights into strange-quark hadronization measuring multiple
UNVERSITA (multi-)strange hadron production in small collision systems with ALICE

DI TORINO

) Sara Pucillo on hehalf of the ALICE Collaboration

( University & INFN Torino (sara.pucillo@cern.ch) ALICE e e Ve
PHYSICS MOTIVATION / THE ALICE DETECTOR IN RUN 2 \
E | Time Projection Chamber (TPC)
raneeness Fnhancement: (1.2 510 Gaseous detector
Stra .e 55 dlCEme .t [1,2] o 8 tracking, PID (dE/dx)
e S/zincreases as a function of multiplicity °
compatible across Vs and collision systems 5 Inner Tracking System (ITS)
, = 6 layers of silicon detectors
e Enhancement proportional to the strangeness & triggering, tracking, vertexing, PID
content in the hadron o ~ ) ) ) -
F] Q+Q" (x16)
-> More insightful information on the production . g Forward-rapidity arrays of scintillators
of (m.uli.:l—.)str.ang.e pat ticles: strange particle % et : triggering, charged-particle multiplicity
multiplicity distribution P(n,) _‘ 0 psrsT Qtimation (VOM multiplicity = <dN_ /dy>) /
e new test bench for production mechanisms, P T
probing events with a large imbalance o MULTIPLE STRANGE HADRON PRODUCTION YIELDS
etween strange and non-strange content 10 10° y 10° From the measurement of P(n,) it is possible to calculate the
NG /Ay1<05 average production yield of 1, 2, 3, ... particles/event:
o 00 n!
< Yk—pa'rt > = ank kl(n—k)! P(’I’L)
ANALYSIS TECHNIQUE o
/ \ ¥ F ALICE Preliminary | | i
Analysis based on counting the number of strange particles event-by-event > [ ppis =502TeV, <05 Yy¢ > | o The increase with multiplicity of
in pp collisions at s = 5.02 TeV ) the probability for multiple strange
e Each candidate weighted by P(sig) or P(bkg) estimated by 1D invariant 0L )] hadrons is more than linear
- T : .
ma.ss fit in trar.lsverse momentum (p..) /rr1.u1t1p11.c:1ty bins | - " e NOTE: very good agre ement
e Weights associated to each of the N candidates in the event combined to 102 = between <Y,_ > and previous
obtain P(all-sig), ..., P(all-bkg) - For each event: full probability spectrum § : results ([1,2])
spanning from 0 to N sl & -
P .g , , . el I - e Nodifference between Pythia 8
o Correction for detector response (MC production featuring realistic p.; . I : Monash [3] and Ropes [4] for K°,:
distribution for the particles under study) > B ian unfolding procedure 107 e Fylhia givienash E ° )
stribution Ior the particles under stu y) > Bayesian unfolding procedu i " ___ Pythia8 QCD-CR Ropes - Pythia 8 QCD-CR Ropes tends to
Qpphec‘l / A ~----EposLHC - increase baryons
%% 10 15 20 25
(dN ch/ d 77>|n|<o.5

MEASUREMENT OF P(n,)

)

"

2 2 ALICE Preliminary - < 1E 'ALICE Preliminary /
: pp Vs =5.02TeV, |y| <0.5 3 o pp Vs =5.02 TeV, |y| < 0.5 _
i B 10 YIELD RATIOS WITH AS =0
102k T aF : Relative probability of hadronization of a specific number of s-quarks
: = 107 A E . . .
: : : : into different types of final hadrons
1 0_3 %, __ 10—4 E—
b RN E - full markers: particle
i% 10_5? openmarkers:antiparticle /\om LN B B B L L N L N N Y L L B B /\ow L AL LI LANELINNL N N N N B B L L N B B N B
107 E\ ‘N - T 1k ALICE Preliminary — - - ALICE Preliminary -
=L I8E = 6 > - _ 1 > i _ _
VOM multiplicity event class B\\ 19 §E_ VOM multiplicity event class il F PP fs =5.02TeV, ly| <05 (Y, 0 1 pp f5 =5.02TeV, Iy <0.5 5.
10_5 e 0-1% e 1-5% L e 0-1% e 1-5% /\< : : /\C10—1_— S W (Y H> —
e 5-10% 10 - 20 % 107°E o 5-10% 10 - 20 % c S F Ve i B = == 2 Kg .
20-30% e 30-40% E 0 20-30% e 30-40% > 10k . 5 F ] oAgeeS B . -
106 © 40-50% e 50-70% 108k © 40-50% e 50-70% z = L T -
e 70-100 %e 0-100 % (INEL > 0) F e 70-100 %e 0-100 % (INEL > 0) E E i \ |
| | | | | | | | = | | | | | I u - . s o wm wu = Y
0 1 5 3 4 5 5 > 109 5 1 5 3 4 5 ozl ) 10_2__ §~§H’,’\ “ <<Y2:>> _
g I L
& | l ] | = [ [ — [ ) i i . o - T i
£ 1 ALICE Preliminary = 9 ALICE Preliminary 103 — oo
i o pp Vs =5.02 TeV, |y| <0.5 o B pp Vs =5.02 TeV, |y| < 0.5 : : 1073 3 E
102 10 = ) ,,"' - = == Pythia 8 Monash 1 - - = == Pythia 8 Monash .
102k g S —— Pythia 8 QCD-CR Ropes i —— Pythia 8 QCD-CR Ropes i
107 N 107 - =+ Epos LHC E ! ~ -« Epos LHC .
10_4 E 10 5_ Q : 1 | 1 1 I | | 1 1 I | | 1 | I | 1 | | I 1 | | | I | : 10—4 | | | 1 I | | 1 | I | 1 | | I 1 | 1 | I 1 | | 1 | 1
(65 Rl 104k 0 5 10 15 20 25 0 5 10 15 20 25
% ,\,e E (chh/d 77)“7l< - (chh/d n)mk e
10°%E full markers: particle E 10° & full markers: particle
- FE_open markers: antiparticle N E open markers: antiparticle
10 ke 10—6 = ° ° ° °
10°8 . == LE . . e When the strangeness remains e By fixing the number of involved
VOM multiplicity event class X; 107" g~ VOM multiplicity event class : . . .
10°F o 0-1% o 1-5% ] Foe0-1% o 1-5% constant, the likelihood that the s-quarks (e.g. 2 or 4 respectively
_10 e 5-15% 15-30 % 10 o 5-15% 15-30 % - - -
10 o o Aot | F o 20-50% gt final state contains a baryon and as re.d and magenta Pomts), the
10" @ 0-100 % (INEL > 0) - 10 e 0-100 % (INEL > 0) not a meson rises with likelihood that the final state
. | | | | | £ | | | Inlici i 1 —
g e—i ) : : L 107 . : . multiplicity corclltams a multi gtrange baryc;ln
N Ny e Decreasing the charged-particle ?r?ul trimfizi:neson ecreases wit
multiplicity means depleting the plcity
e Probability to produce n particles of a given species per event number of light quarks, while o High multiplicity: it is simpler
, , , keeping the number of s quarks to pair s-quarks with a light
o Umgule OPPﬁ:lftlll}l{iY to t%St t:}e COIIIIIECUOH btetweten char%edta}nd strange fixed in the event > at lower quark, which are plentiful
article multiplicity production a e way to extreme situations c liritioc | o
P 0 at1] S h d- Al y 1tinlici mlﬂtlpllC.ltles, it becomes o Low multiplicity: the surplus of
0 K°_at high average charged-particle multiplicit o - .
S & g ged-p plicity) observe baryons compared to probability of = formation
mesons
NOTE: in each VOM bin the charged-particle multiplicity can fluctuate
and <dN , /dy> can significantly change for events with small/large n, All the trends are well reproduced by Pythia 8 QCD-CR Ropes

— OUTLOOK —

Ratios between the average production yield of m multi-strange baryons
and n K° vs multiplicity, for which AS moves from 2 to 5, are under
preparation: strangeness enhancement at its extremes!
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