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QCD phase-transition and diagram via Lattice QCD
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From the hadron masses and interactions to the

thermodynamic properties of the QCD phase,

using the 1%t principle QCD calculations in Lattice.
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Nuclear Synthesis and Property of Unstable Nuclei

How are these heavy elements created in the universe? rare Rl ring at RIBF (RIKEN)
Rar&R. Rill . Extraction Septum Magnet
Nuclear chart ﬁmg
1005y Mass
2022 Dec Stable nuclei 5 2 ' ;:ls:’,ff,::"

~ Magnet
Kicker Magnet | 7" B " hene
' By,

Nuclei known

Number of Protons

Radius : V/Ne, YF | ..&
Moment : 3°P

Sn 2018 Nov

Ni 2018 Nov
neutron star 2021 Apr

processes

—_
Number of Neutrons

Mass and life measurements of unstable
nuclei are crucial for understandings of
the heavy elements synthesis in R-process.

x10%  1.35-1.35 Msun

Ringdown

h, 2120 Mpe

oL L
PR TN S S T

Inspiral

TCHoU Symposium, 28/Sep/2023, Tsukuba Shinlchi Esumi, Univ. of Tsukuba, TCHoU 3



Quark Gluon Plasma and QCD phase structure from TeV to GeV

ALICE3 proposal for RUN5
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Thermalization including strangeness Search for Critical Point and

from small to large system 15t Order Phase Transition
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Quark Gluon Plasma (QGP)
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Beam Energy From the high temperature region

Scan at RHIC i ) . .
N o & to the high density region in the QCD
N diagram, looking for a critical point

and 15t order phase transition
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