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Physics motivation PHENIX central arm

Results
Nuclear modification factors of identified hadrons

𝑲/𝝅 ratio from small to large systems

‣ Charged particle tracking &
momentum measurement
- Drift-Chambers (DC) and first layer 
of pad chamber (PC1)

‣ Particle identification
- Time-of-flight (TOF) with start 
signal from the BBC detectors

• Particle production from quark-gluon plasma (QGP) 

• Evolution from small to large systems 

• Fragmentation and recombination 

are two main processes 

Detailed studies on the processes can be 

done with various particle species 

in different sizes of collision systems

• Small systems
èConsistent 𝐾/𝜋 ratio with the ratio in p+p collision
èNo centrality dependence

• Large systems 
èSlightly larger 𝐾/𝜋 ratio than the ratio in p+p collision
èNo centrality dependence

‣Centrality determination with the BBC

Small systems Large systems

• p+Al collisions
èSimilar nuclear modification factors for all particles
èWeak centrality dependence

• 3He+Au collisions
èStronger pT broadening than p+Al collisions
èPossibility due to larger multiple scattering 
and radial flow effects
èBaryon enhancement in central collisions

• Cu+Au collisions
èStrangeness enhancement 
èSimilar modification in 𝜙 and proton in mid-peripheral,
whereas a larger 𝑅𝐴𝐵 of proton in central collisions

• U+U collisions
èDifference between 𝜙 and proton even in 40-60% 

• Small systems
èConsistent 𝑝/𝜋 ratio between 
p+Al and p+p collisions
èModest centrality dependence 
in 3He+Au collisions

• Large systems 
èStronger centrality dependence 
at 𝑝𝑇 > 1.5 GeV/𝑐
èPossibly due to recombination 
and radial flow

• Comparison between 0-20% d+Au (Npart~15.3) and 60-92% Au+Au (Npart~14.7)

èConsistent 𝑝/𝜋 ratio

èUniversal scaling of the ratio of 𝑝𝑇 spectra for pion, kaon, and proton
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