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About 𝜑-meson

• 𝜏𝐾∗0 (4.16 fm/c)

• 𝐾∗0 𝑑 ҧ𝑠
• Measurable up to high-pT

Signatures of QGP:

Strangeness enhancement

Jet quenching

re-scattering of the decay products 
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Heavy Ion collisions 

Motivation

Baryon enhancement

Strangeness enhancement 

High-pT suppression

21 September 2021 V Borisov for PHENIX collaboration 4



Nat. Phys. 15, p. 214–220

Energy loss in the

plasma?
If so, it would 

present itself in 

the hadrons 

spectra

Small systems

Motivation

Flow measurements → evidence for QGP droplets in small systems
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The PHENIX experiment
Central Arm, |η| < 0.35, Δφ – 2*90
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Invariant yields
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Levy fit function



Nuclear modification factors

Nuclear modification factors of nuclei collisions are used to study collective effects, affecting 
the spectra

𝑹𝑨𝑩 =
𝝈𝒑𝒑
𝒊𝒏𝒆𝒍

𝑵𝒄𝒐𝒍𝒍
⋅
𝒅𝟐𝑵𝑨𝑩/𝒅𝒚𝒅𝒑𝑻
𝒅𝟐𝝈𝒑𝒑/𝒅𝒚𝒅𝒑𝑻

𝑑2𝑁𝐴𝐵/𝑑𝑦𝑑𝑝𝑇 – per-event yield of particle production in A+B collision

𝑑2𝜎𝑝𝑝/𝑑𝑦𝑑𝑝𝑇 – the production cross section in p+p collision

𝑁𝑐𝑜𝑙𝑙 – number of nucleon-nucleon collisions in A+B system for selected centrality interval

𝜎𝑝𝑝
𝑖𝑛𝑒𝑙 = 42.2 mb – total inelastic proton-proton cross section
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AT INTERMEDIATE pT RANGE:

• 𝑅𝑝𝐴𝑢 ≳ 𝑅𝐻𝑒𝐴𝑢 in 0-20%

• 𝐾∗0 RpAu ≈ RHeAu in peripheral 

collisions

AT HIGH-pT RANGE:

• 𝐾∗0 RAB in small systems consistent with 

each other at high-pT

Jet quenching is not observed in the 

available 𝑝𝑇 reach
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𝑲∗𝟎 RAB in , , 



Might indicate that CNM effects seem to be not responsible for the differences 

between 𝐾∗0, φ and π0 seen in A+A

𝑲∗𝟎, φ & 0 RAB in p+Al, p+Au,3He+Au
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In whole 𝐾∗0 pT range 𝐾∗0, 

φ and 0 mesons RAB are 

similar in small systems

Strangeness enhancement 

is not observed in the 

available 𝑝𝑇 reach



Comparisons to other light hadron’s RAB in 
p+Al and He+Au collisions

Light mesons RAB exhibit similar

shape in contrast to heavy-ion

Protons RAB shows enhancement

at moderate pT as in heavy-ion

Qualitatively consistent with the

recombination model.
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Summary
➢ 𝑅𝑝𝐴𝑢 ≳ 𝑅𝐻𝑒𝐴𝑢 in 0-20% at intermediate 𝑝𝑇 range

➢ In other centralities in all 𝑝𝑇 ranges 𝐾∗0 meson nuclear modification factors for all light

systems exhibit similar shape and equal to unity within uncertainties

▪ Jet quenching is not observed in the available 𝑝𝑇 reach

➢ 𝐾∗0, φ & π0 mesons RAB are consistent in all centralities

▪ Strangeness enhancement is not observed in the available 𝑝𝑇 reach

▪ Cold nuclear matter effects seem to be not responsible for the difference seen in

heavy-ion collisions

➢ 𝐾∗0, φ & π0 mesons RAB are consistent in all centralities, while protons RAB show

enhancement in central collisions

▪ Qualitatively consistent with the recombination model
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