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Flow measurements →strong 
evidence for QGP droplets in small 
systems

Energy loss in the plasma?
If so, it would present itself in 
the mesons spectra
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AT INTERMEDIATE pT RANGE:

• Ordering 𝑅𝑝𝐴𝑢 > 𝑅𝑑𝐴𝑢 > 𝑅𝐻𝑒𝐴𝑢 in 0-20%

• 0&φ RpAu ≈ RdAu ≈ RHeAu in peripheral collisions

AT HIGH-pT RANGE:

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

• Hint of suppression in central collisions!

• Hint of enhancement in peripheral collisions
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Might indicate that CNM effects are not 
responsible for the differences between φ

and π0 seen in A+A

In whole φ pT range 0 & φ mesons 
RAB’s are similar in p/d/3He+Au

In whole φ pT range 0 & φ mesons 
RAB’s are similar in p+Al/Au
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Light mesons RAB exhibit similar
shape in contrast to heavy-ion

Protons RAB shows enhancement at
moderate pT as in heavy-ion

π± & തp invariant yield in 0-5%
described by SONIC and superSONIC

FLOW might be responsible for
protons enhancement!
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0 RAB scales with 𝑁𝑐𝑜𝑙𝑙
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φ RA𝐵 in Au-going – a  hint of enhancement

φ RA𝐵 at midrapidity – equal to unity

φ RA𝑩 in p/He-going – a hint of suppression
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ℎ± in p+Al and p+Au
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𝒉± 𝑹𝑨𝑩 in p-going direction is described by EPPS16+PYTHIA and nCTEQ15+PYTHIA

⟨𝑹𝑨𝑩⟩ vs. 𝑵𝒑𝒂𝒓𝒕 in A-going direction is described by pQCD multi scattering calculations

arXiv:1906.09928v1

arXiv:1906.09928v1
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φ dN/dy (η) in p+Al, p+Au,3He+Au

Using these data sets allow to discriminate the various CNM effects 
included in models like AMPT and EPOS.
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0  RAB in 
p+Au, d+Au,3He+Au

Iu. Mitrankov for PHENIX at QM’19 18

Cold Nuclear E-loss 

model Ordering Peak position High-pT

Cold Nuclear E-loss X X V

HIJING++ V X X
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