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 Flow measurements in small systems → possible QGP droplets
formation

 Looking for confirmation and revealing minimal conditions for
QGP formation → Hadron production measurements

 Hadron production as a function of :

 System size

 Flavor → strangeness enhancement

 Number of quarks → baryon enhancement
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h Quark content
Decay 
modes

BR,
%

Mass, 
MeV

𝝅𝟎
𝒖ഥ𝒖 − 𝒅ഥ𝒅

𝟐
𝜸𝜸 ~99 ~𝟏𝟑𝟓

𝝅+/𝝅− 𝒖ഥ𝒅 / 𝒅ഥ𝒖
~𝟏𝟒𝟎

𝒑/ഥ𝒑 𝒖𝒖𝒅 / ഥ𝒖ഥ𝒖ഥ𝒅
~𝟗𝟑𝟖

h Quark content
Decay 
modes

BR,
%

Mass, 
MeV

𝑲+/𝑲− 𝒖ത𝒔 / 𝒔ഥ𝒖 ~𝟒𝟗𝟓

𝑲𝟎∗/𝑲𝟎∗ 𝒅ത𝒔 / 𝒔ഥ𝒅 𝝅∓𝑲± ~67 ~𝟖𝟗𝟔

𝝋 ~𝟎. 𝟗𝟗𝟗𝟗 ⋅ 𝒔ത𝒔 𝑲+𝑲− ~49 ~𝟏𝟎𝟏𝟗

(hidden) strange light flavored
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AT INTERMEDIATE pT RANGE:

Ordering RpAu > RdAu > RHeAu

in 0-20%

0 and φ RpAu ≈ RdAu ≈ RHeAu in 
peripheral collisions
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AT HIGH-pT RANGE:

0 RAB‘s consistent with each 
other at high-pT

A hint of suppression in central 
collisions for 0

A hint of enhancement in 
peripheral collisions
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• 0 RAB’s seem to scale with 𝑁𝑐𝑜𝑙𝑙/𝑁𝑝𝑎𝑟𝑡
𝑝𝑟𝑜𝑗

for systems 

with same target at high-pT

9 June 2021

The interactions of each projectile nucleon 
with the target nucleons are mostly 
independent

• The suppression level of 𝜋0 RAB is the same for 
both Al and Au targets

Suppression is not related to energy loss 
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At moderate 𝑝𝑇 0 RAB scales with 𝑁𝑐𝑜𝑙𝑙
9 June 2021
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A hint of ordering at moderate 𝑝𝑇 for 𝜑 and 𝐾∗0:
𝑅𝑝𝐴𝑢 > 𝑅𝑑𝐴𝑢 > 𝑅𝐻𝑒𝐴𝑢

A hint of suppression at high 𝑝𝑇 for 𝜑-meson
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p+Al

No strangeness enhancement A hint of proton enhancement 
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No strangeness enhancement Proton enhancement 

3He+Au
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3He+Au
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Radial  flow or recombination 
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 𝜑 & 𝐾0∗ 𝑅𝐴𝐵 follows other light mesons 𝑅𝐴𝐵
 antiprotons 𝑅𝐴𝐵 also follows all mesons 𝑅𝐴𝐵

p+Al
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 𝜑 & 𝐾0∗ 𝑅𝐴𝐵 follows other light mesons 𝑅𝐴𝐵
 Protons yields are enhanced  in 0-20% 3He+Au, as in p/d+Au

3He+Au
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 Recombination can explain protons 𝑅𝐴𝐵 > 𝜑 𝑅𝐴𝐵
X Radial flow

3He+Au
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p+Al p+Au d+Au 3He+Au
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 Pythia 8 is in well agreement with 𝑅𝑝𝐴𝑙 for 𝜑

X Pythia 8 underestimates 𝜑 𝑅𝐴𝐵 in p/d/3He+Au 
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 𝜑 𝑅𝑝𝐴𝑙 is well estimated by default AMPT calculations

 String melting AMPT well predicts 𝜑 yields in p/d/3He+Au

p+Al p+Au d+Au 3He+Au



9 June 2021 Iurii Mitrankov at 2021 RHIC/AGS 13

Minimal conditions to form QGP might lie in between
p+Al and p+Au 

p+Al p+Au d+Au 3He+Au



9 June 2021 Iurii Mitrankov at 2021 RHIC/AGS 14

Small systems:

Minimal conditions to form QGP might lie in between

p+Al and p+Au:

A hint of proton enhancement in p/d/3He+Au

String melting AMPT 𝜑 𝑅𝑝/𝑑/3𝐻𝑒+𝐴𝑢 & Pythia and def AMPT for 𝜑 𝑅𝑝𝐴𝑙

The current data does not contradict small QGP droplets formation in 

p+Au, d+Au, 3He+Au

X But NO strangeness enhancement and parton energy loss observed in small 

systems
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