New insights into strange-quark hadronization
measuring multiple (multi-)strange hadron production
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Strangeness Enhancement: [1,2]

e S/mincreases as a function of multiplicity identically across different
energies and collision systems.

e Enhancement proportional to the strangeness content in the hadron

[1] ALICE Coll., Nature Physics 13 (2017) 535-539
[2] ALICE Coll., Eur. Phys. I. C 80 (2020) 2, 167
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Analysis based on counting the number of strange particles event-by-event in pp collisions at /s = 5.02 TeV
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Each candidate weighted by P(sig) or
P(bkg) estimated by 1D invariant
mass fit in p,/multiplicity bins
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Analysis based on counting the number of strange particles event-by-event in pp collisions at /s = 5.02 TeV
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Each candidate weighted by P(sig) or
P(bkg) estimated by 1D invariant
mass fit in p,/multiplicity bins

Weights associated to each of the N
candidates combined to obtain:
P(all-sig), ..., P(all-bkg)

For each event: full probability
spectrum spanning from 0 to N
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Analysis based on counting the number of strange particles event-by-event in pp collisions at /s = 5.02 TeV
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Weights associated to each of the N
candidates combined to obtain:
P(all-sig), ..., P(all-bkg)

Correction for detector response
(MC production featuring realistic
p. distribution)

Each candidate weighted by P(sig) or
P(bkg) estimated by 1D invariant

mass fit in p,/multiplicity bins For each event: full probability

spectrum spanning from o to N Bayesian unfolding procedure applied
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Measurement of P(n,)
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Probability to produce n particles of a given species per
event P(ny)

As expected at the LHC energies, a good
agreement between particle and anti-particle
was obtained from the highest to the lowest
multiplicity class

Spanning across large ranges of
strange/multiplicity variations, all the way to
very “extreme” situations (e.g. 7 K% at low
average charged-particle multiplicity, o K°at
high average charged-particle multiplicity)
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Unique opportunity to test the connection between
average charged and strange particle production
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Multiple strange hadron production yields
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Yield ratios with AS = 0 - .
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Yield ratios with AS = 0 - .
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m baryons/nK° - testing hadron production at fixed S and with different light
quark content

e larger number of light quarks involved in the denominator - decreasing
trend

o  High multiplicity: it is simpler to pair s-quarks with light quarks (very
abundant)

o  Lowmultiplicity: the shortage of light quarks enhances the
probability of multi-strange baryon formation
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Yield ratios with AS = 0 - .
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- strange quark production rate
remains a puzzle, but once S is created
the model of re-connection with light

m baryons/nK° - testing hadron production at fixed S and with different light

: uark content
quarks catches the trends observed in q
the data . large(zir number of light quarks involved in the denominator - decreasing
tren

Would partonic coalescence be a viable o  High multiplicity: it is simpler to pair s-quarks with light quarks (very

approach here? abundant)

o  Lowmultiplicity: the shortage of light quarks enhances the
probability of multi-strange baryon formation
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e First measurements of (multi-)strange particle multiplicity distribution

o  perfect benchmark to test production models in events spanning between extreme
unbalances between of charged and strange particle multiplicity

o itisarelevant extension of the traditional yield determination, as it tests at a higher
order the strange hadron production mechanism
e  Multiple strange hadron production yields ratio with AS = 0:
o 2-,3-,4- A/K%yield ratios increase with multiplicity (baryon-related effect)

o mmulti-strange baryons/n K° decrease with multiplicity > decreasing the
charged-particle multiplicity means depleting the number of light quarks, while
keeping the number of s quarks fixed in the event
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Qutlook:

e 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!

e Extension of the study to other colliding systems (e.g. Pb—Pb)

o testthe collision system invariance with multiplets of particles

o test the trends up to extreme multiplicities and verify the relative importance
of baryon/strangeness in a light-quark rich environment
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