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Goal: Mapping the QCD Phase Diagram
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» BES-I (completed) systematicstudy of Au+Au collisionsat 7.7,

Critical Point .
//
11.5, 14.5, 19.6, 27, 39, 54.4 and 62.4 Ge\V. NE T Color
Superconductor
» BES-Il (ongoing) Au+Au=7.7 —19.6 GeV. Nuclear /
! -Vacuum Matter Neutron Stars
» Fixed-Target (ongoing) Au+Au=3.0—-7.7GeV, ugupto720 AT
Baryon Chemical Potential
M eV. https.//drupal.star.bnl.gov/STAR/starnotes/public/sn0598
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Multi-strange hadrons: 10F
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—

| | / ; , BEMC
EEMCES MD | Magnet | MTD BSMD

y

\

/
)
' |

/4

N\

y
.
4

ey
M
\ =




Particle identification and reconstruction
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Py spectra
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Particle yields
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Nuclear modification factor
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Enhanced production of multi-strange hadrons in high multiplicity proton—proton collisions.
Nature Physics volume 13, 535-539(2017)

Particle ratios in pp and p—Pb are identical at the same dN/dn,
indicating that the final-state particle density might indeed be a good
scaling variable between these two systems.
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Particle yield ratios A/K? = (A + A)/2K? and p/nt

=(p+p)/(m* +m ) as a function of (dN.,/dn).
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Strange particles/pions ratio
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Ratio of yields to (r*+m)

Ratio of yields to (m++r)
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* Breaking of the scaling for As may be due to the (hadronic or equivalent partonic)

associated process, which dominates A production at \/Syy = 7.7 and 11.5 GeV.

* There are significant peaks in both A/mrand K* /™" at \/Syy~7.7 GeV.
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e K2,%,Q,¢ normalizedyields: increase with average number of participantnucleons and energy.
« A normalized yield: weak centrality dependence for Au+Au collisions at \VSny = 54.4 GeV,

— Possible annihilation processes on antibaryon production.
* Nuclear modification factors: strongsuppression athigh pr for/Syy = 54.4 GeV,

— Energy loss of partonin QGP.

* Rcp separation(baryon/meson)atintermediate p; and (1/¢ ratio enhancementat intermediate py for

\/SNN — 54.4 Ge\/,

— Parton recombination.

* Yield ratios as a function of dN,, /dn areindependentof system and energy for K2 and Z.

Thanks for your attention!

13
Yan Huang, SQOM 2021



