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¸Heavy-ion collisions probe the strongly 
interacting matter ð the quark-gluon plasma 
(QGP) under extreme conditions of high 
temperature and energy density

¸Hard probes created at initial stage of the 
collision 

Ájet, heavy flavoré é

¸Soft probes created in the ñfireballò

ÁCollective expansion: results in complex azimuthal 
structure of final state particles

Strangeness production in jet and UE in pp and p-Pb collisions 2



Pengyao Cui (CCNU)

¸Fragmentationð hadrons from high ὴ (hard) partons

¸Coalescence/recombination ð hadron formation via 
(di-)quark combination in the QGP medium

Áὴȟ ḗn ὴȟ , n = 2 (meson), 3 (baryon)

ÁSensitive to baryon and meson species

ÁBaryons from lower momenta partons (denser)

Strangeness production in jet and UE in pp and p-Pb collisions 3

QGP

coalescence 
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Strangeness enhancement:

¸The ratio between (multi-)strange hadron and “ yields 
increases with multiplicity in pp, p-Pb and Pb-Pb collisions

¸Smooth evolution with charged-particle multiplicity across 
different collision systems

¸No dependence on the collision energy

¸The enhancement is larger for particles with larger strangeness 
content (ɱ ɧ + )
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Phys. Rev. C 99, 024906 (2019)

Enhancement of Ⱦἕἡratio 

¸Baryon-to-meson ratio (ɤȾ+ ) increases at intermediate ὴ in central Pb-Pb collisions w. r. t. peripheral ones

ÁInterplay of radial flow and coalescence

ÁReflects QGP effects in heavy-ion collisions
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Enhancement of Ⱦἕἡratio 

¸Baryon-to-meson ratio (ɤȾ+ ) increases at intermediate ὴ in central Pb-Pb collisions w. r. t. peripheral ones

¸ɤȾ+ ratio enhancement at intermediate ὴ ( σͯ'Å6Ⱦὧ) in high multiplicity pp and p-Pb collisions w.r.t low 
multiplicity collisions

¸This effect grows with Äὔ ȾÄ–
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Enhancement of Ⱦἕἡratio 

¸Baryon-to-meson ratio (ɤȾ+ ) increases at intermediate ὴ in central Pb-Pb collisions w. r. t. peripheral ones

¸ɤȾ+ ratio enhancement at intermediate ὴ ( σͯ'Å6Ⱦὧ) in high multiplicity pp and p-Pb collisions w.r.t low 
multiplicity collisions
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Study of strange particles in jets and the UE in pp and p-Pb collisions

Jets provide a natural reference to separate particles produced in hard processes and the underlying event
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I̧TS (Inner Tracking System)

Á|�ß|<0.9

ÁVertex reconstruction

ÁEvent trigger

¸TPC (Time Projection Chamber)

Á|�ß|<0.9

ÁCharged particle tracking

ÁParticle identification

¸V0A + V0C

Á2.8 < �ß< 5.1 and -3.7 < �ß< -1.7

ÁEvent multiplicity class determination

ÁEvent trigger


