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Broadening of P meson

- Link to chiral restoration?
- Measurement of the a; meson is experimentally difficult
- According to PLB 731(2014)103, the medium-modified p
and a; meson degenerate with each other at high T.

Vacuum T=100 MeV T=140 MeV
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PLB 731 (2014) 103 14

Y. Watanabe, PHENIX, QM2015



4-quark Condensates
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Fine Print in Phys. Lett. B

Finite-temperature effects in the spectral functions are im-
plemented as follows. For the g meson, we employ the micro-
scopic calculations using hadronic effective theory [38] at vanish-
ing baryon chemical potential. This is the key input to our analysis,
as these spectral functions are consistent with dilepton data in
URHICs [&], and thus provide a direct link to experiment. The only
amendment we allow is a reduction of the vector-dominance cou-
pling strength (as routinely done in QCDSR analyses [22,24,39,40]).
Optimal agreement with the QCDSR requires a reduction of up to
7% at T =170 MeV.
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FIG. 22. (Color online) Freeze-out time distribution of baryons
for hydro+decay (open symbols, above) and hydro+UrQMD (solid
symbols, below) at midrapidity.

providing us with an estimate on the lifetime of the hadronic
phase around 10-20 fm/c. Note that this estimate is subject to
the same systematic uncertainties discussed previously in the
context of the overall lifetime of the system.

Nonaka and Bass, PRC 2007
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QCD Phase Diagram

. |_HC |

o ] ®
o o o
gamEEEEE A, o Y ® ° ® o
.‘."' "~.“ o ° ° ]
. RHIC 5 ° ) ® ®
[RALTNURRPTIL Y | o LQ GP (s/u‘af,’sagluo.n plasrna)
* CP (critical point) ® o ’ o
160-190 MeV k- - ___ _ (critical point) .
crossover ° ° . o . ¢
()
@ 1st order ° °
order ? —
Hadron Phase
- chiral symmetry breaking @
. confinement CSC (color superconductivity)

[
»

5-10po HB



Fractuation DERFRIZZ Al

FLHDEX

However,

Heavy lon Physics 101
Hadronic observable 3R IKREEIH B ERAZ (T3

Critical Point AR PRELENKELE-TH
NFOVETEERICES



Tt Tt Conserved Charge Fluc.&lE

Conserved charge fluctuation MEBA SN T-EHI&
E’Fﬁﬁ#éfib\’a—@bf: (MA, Heinz, Miiller, Jeon, Koch, PRL 2000)

GE-r

A CORBOTF (THERAZEL TULNELTERL
- ‘ﬁ*’lﬁ%@%b%d)iﬁld&qp.dnylllml_ﬁk#Li'é‘

>0

O  —
O O
O

- Balance Function



Chemical Freezeou’rfﬁ@*ﬁ%’g

FBS5E [Lchemical freezeoutDEEHEILLFET
PEEXAOTN—A—7N i [dchemical freezeouti® %)
BRI 5N TT

HFHDOLLEZERLFREAN., BOoFEFEILLET



Net Proton Number Fluctuation
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In this argument, no rapidity window size dependence is taken into account



Thermal Blurring
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