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chiral order parameter: Y = 73 ‘ms(tu + dd) — (my, + mg)(3s))
K
order parameter susceptibility: = =m, ( 0 I 0 ) 5
fluctuation of order parameter om,, — 0Omg
. . — m§ Dy -\ 2 _ —\2]
disconnected chiral susceptibility: X = -2 |{((uu +dd)") — ({(uu) + (dd))
fluctuation of light quark condensate K- '
Taylor expansion in chemical potential: (T, px) = i Con(T) (“—X)Qn C>(T) = X(T,0)
| s —~ (2n)! \T ’ |
...and for x(T, px) : Cx (T) CYX(T) = x(T,0)

u=0: CXT), CXT), CXT), CAT), y*(T)
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o m = 0: all these susceptibilities will diverge at
a unique transition temperature

o m > 0: crossover, different susceptiblilities
can lead to different crossover temperatures
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T (ug=0)=156.5=x15 MeV
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ng =0, ny/ng = 0.4 : heavy-ion collision like strangeness neutrality & charge-to-baryon ratio
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o 4t order corrections order of magnitude smaller than 2nd



chiral crossover surface. T.(uy) L) _ 1 p Hx
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QCD equation of state @ pg > 0

HotQCD: Phys. Rev. D95, no.5, 054504 (2017)

poressure difference net baryon number density
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© Taylor expansion up to: O(u)
~ controlled up to: up/T < 2 .
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o freeze-out line coincides with

the chiral crossover

© along the chiral crossover

energy densr

'y & entropy

density remail

NS constant

QCD phase boundary

HotQCD: arXiv:1812.08235

HotQCD: Phys. Rev. D95, no.5, 054504 (201 7)
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(inverse) specific heat @ constant pressure
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higher order fluctuations around QCD phase boundary

= 111> < Ug

SBGB/MB = Xz /)(f
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HotQCD: Phys.Rev. D96, no.7, 074510 (2017)
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constraining the location of QCD critical point 7
HotQCD: Phys. Rev. D95, no.5, 054504 (2017)
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constraining the location of QCD critical point 7

HotQCD very preliminary
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summary

© precise chiral crossover temperature T.(ug =0) = 1565 1.5 MeV

o T —up phase-boundary up to g < 300 MeV

o QCD equation of state for ug/T < 2

o 2nd order fluctuations not enhanced above (ideal) HRG

o QCD critical point: T < 135 MeV ?
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