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ZSH1E [Rev. Mod. Phys. 47, 267(1975)]
In order to study the question of ‘vacuum’, we must turn to a different direction: we

should investigate some ‘bulk’ phenomena by distributing high energy over a relatively
large volume.”
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QCD
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ZEHIE [Rev. Mod. Phys. 47, 267(1975)]

In order to study the question of ‘vacuum’, we must turn to a different
direction: we should investigate some ‘bulk’ phenomena by distributing high
energy over a relatively large volume.”
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from 1897 to present:
to comprehend the largest, we need only understand the smallest.

from present to 21st century:
to know the smallest, we need also the largest!

EMTY, BYXFmmEENFR, L, 20240805 -3



qtuark-hybr\d traditional neutron star
star

@® p;-induced QUANTUM Phase Transition

@ Poor Theories e s
: ()4 o
Matter compressigh ! g
= = 10 gflem 3
& 1 sfrange star
»@ 3* B o nucleon star
w M~14Mg
A pB )
f P )

CP  deconfined

2=

confined / T g?ﬁ
> .

/ Vacuum excitation !

kA, 1Zf5AR, TH 3

@ T-induced CLASSICAL Phase Transition (Landau) L. FHEAERAE
@ Lattice QCD, (resumed) pQCD, FRG, DSE, Models AEa ik, HBA B
REAN T

EMY, 2P KkFHmHmEEHF4R, L, 20240805 -4



QCD Phase Diagrams

Deconfinement
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BCS-BEC Crossover

Characteristic temperature
of thermal pair decomposition

Superconductive phase transition

superconductive

phase e
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BCS . BEC
Coupling strength

in BCS, T, is determined by thermal excitation of fermions,
in BEC, T, is controlled by thermal excitation of collective Bosons.

BCS-BEC crossover is probably a way to understand deconfinement in QCD !

EMTY, BYXFmmEENFR, L, 20240805 1-11



Symmetry of £
(may be explicitly broken like the term miy in QCD)
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Probes of OCD Phases

B3 0 iR AL
4 /OJet quenching \
Xiaofeng Luo -1;'|v,§|1|'r>-QunWangt E ) @ Quarkonium suppression ,
| NuXucwr %)- Pengfei Zhuang ( yims ) o Di|eptons
Editor
| ; @ Strangeness enhancement......
Propertles . OCh?raI magnetic effect (CME)
pB @ Chiral vortical effect (CVE)
of QCD Matter

at High Baryon
LA 3

;mei confined

deconfined

\

Probes of the chiral critical point:
Dynamical fluctuations of conserved charges.
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