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Physics at J-PARC-HI program

8 Goals of J-PARC-HI program
@ QCD phase diagram (1st or 2ndnd order phase transition)

@ Chiral restoration (probed by dileptons and others)
@ Collective dynamics of hadrons (EOS & Thermalization)

@ Strange matter search (nuclei with exotic constituents and their
interactions)

a [ XX ]

# Already explored energies at AGS ! But...

@ There are many unobserved quantities at AGS
Dilepton spectrum, Spectral function of resonances,
Cumulants of conserved charges, Higher order flow harmonics, ...

@ Intensity is much stronger at J-PARC-HI

Much more accurate data of standard observables,

Event selected flow (e.g. strangeness number tagged, T. Sakaguchi),
K" and K| spectral functions (H. Ohnishi),
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OCD Phase Diagram
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Two ways to probe QCD phase transition
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Nuclear Liquid-Gas Phase Transition
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Horn, Step and Dale

s Non-monotonic behavior in K’/ nt" ratio (Horn),
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N. Otuka, P.K.Sahu, M. Isse,
Y. Nara, AO, nucl-th/010205
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Net-Proton Number Cumulants & Directed Flow
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Directed Flow
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Elliptic Flow
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elp, and p, (GeV)

Where do we find FOPT ?
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Directed Flow with Attractive Orbits

Nara, Niemi, AO, Stocker ('16)
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Softening of EOS by Attractive Orbits
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Phase Transition Signal at J-PARC Energies
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Chiral Symmetry Restoration

s Vector meson DEEZEIL (E16)
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Relevance of AA interaction to physics

# H-particle: 6-quark state (uuddss) =N
@ Prediction: R.L.Jaffe, PRL38(1977)195 ?{%
@ Ruled-out by double A hypernucleus 1?522
Takahashi et al.,PRL87('01) 212502 (1(&) ‘He+AA
@ Resonance or Bound “H” ? 1 ~6.91 MeV i
Yoon et al.(KEK-E522) ('07) Nagara S
: ('01) as €
@ Lattice QCD 80 MeV
HAL OCD & NPLOCD ('11) Yy~ €
HAL QCD ('16): H as a loosely bound EN ? Jaffe ("77)
# Neutron Star Matter EOS
@ Hyperon Puzzle

Demorest et al. ('10), Antoniadis et al. ('13)

@ Cooling Puzzle (AA superfluidity)
T. Takatsuka, R. Tamagaki, PTP 112('04)37

8 QGP signal, BB interaction model, ....
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H-particle Hunting
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Detecting H Resonance

Expected H signal
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When the resonance energy is much above the threshold,
detecting a resonance is not easy because of huge background.
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Summary

s J-PARC-HI Tl&
Onset of deconfinement,
Chiral restoration,
Confirmation of H & Other Exotics
(multi-strangeness, molecule, ...)

BEDTREMNHS.

s LALENBBIDT non-trivial , FFICHERSIE-/\FOY &
N—FBHEZEEVIaL—ar-TRITSA (Hitk+HR
I7-_|:) listngZ\Eo

s @D RE (FAIR, NICA D supporting members) &

MyAE. REHSEAORE. RALIRORELLE
FSBENRBHDS,
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Two ways to probe QCD phase transition
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Thank you !
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