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Critical end point and new phases: where do we stand?

QCD phase structure from functional QCD
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Interaction rate [HZz]

Experimental & Theoretical Landscape

Experimental landscape Theoretical landscape
Onset of new phases on the chiral transition line (CEP)

New phases Transition regime _ _
Functional & Lattice QCD
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Modified from Fabian Rennecke’s

QCD PHASE DIAGRAM & THE CEP plenary talk @ QM 2025
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FRG & DSE results‘corroborated by subsequent "extrapolations” of lattice data

using Yang-Lee edge singularities:
O conformal Padé [Basar, 2312.06952]

N, = 6, 8 results + continuum estimate
[Schmidt, 2504.00629]

very recent lattice extrapolation (1623 x 8)
[Adam et al, 2507.13254]

using thermodynamics:
% constant entropy density [Shah et al. 2410.16206]

not computed

potentially large
systematic error

— == FRG: Fu, Pawlowski, Rennecke (2019) . . .
DSE: Gao, Pawlowski (2020) model-based extrapolation (tiny selection):

DSE: Gunkel, Fischer (2021) B holography [Hippert et al., 2309.00579]

FRG: moat regime (pions)
FRG: moat regime (sigma) (agrees with [Cai et al., 2201.02004])
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Fu, Luo, JMP, Rennecke, Yin, PRD 111, L031502 \Swv & 3.6 —4.1GeV

CEP location well constrained

by now. And it's in FAIR range!



¢ Those are my interpretations, ™

and if you don’t like them....

@ Direct computations and the minimal point of view

* Self-consistent truncations to functional relations define analytic functions in 15, eg:

% well, | have others  _/

on(a()a(y) ) (1) = Loop [{a(2)a(w) )(u), (a(x)4u(0)a(2) ) (i) -5 g

e o

/”Unique: QCD-based analytic continuations\
' that satisfy the lattice benchmarks ¢
at small chemical potential. )

N

By definition, LEFTs (including extrapolations) cannot assess

the existence or absence of emergent phenomenal!
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Functional Freeze-out

Extracted freeze out from:

w BES-l % BES-II

chiral crossover

Sagun et al.
® Andronic et al.
Andronic fit

fitted freeze-out bound
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Functional Freeze-out

Extracted freeze out from:

w BES-l % BES-II

chiral crossover

Sagun et al.
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Functional Freeze-out
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Strongly correlated physics

‘Confinement’ related ‘crossovers’ at 7}, S Teont S 27,

Functional QCD Lattice QCD

Variants of the
traced Polyakov loop
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Lu, Gao, Liu, JMP, arxiv:2504.05099 Borsanyi, Fodor, Guenther, Kara, Paolo Parotto, Pasztor, Pirelli, Wong, PRD 110 (2024) 114507



Thermal susceptibility

Strongly correlated physics

‘Confinement’ related ‘crossovers’ at 7}, S Teont S 27,
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Thermal susceptibility
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Strongly correlated physics

‘Confinement’ related ‘crossovers’ at 7}, S Teont S 27,

Functional QCD
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Thermal susceptibility
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Strongly correlated physics

‘Confinement’ related ‘crossovers’ at 7, <

Functional QCD
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CEP exclusion regime

No chiral critical end point for .z < 600 MeV

Functional QCD Functional QCD CEP+ lattice QCD exclusion plot  Lattice QCD
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Checks and balances

Systematic error estimates

Apparent convergence
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Checks and balances

Prediction
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Checks and balances
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The QCD Moat
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Phase structure from functional QCD: how to



How to: systematic error estimates & the LEGO® principle
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How to: systematic error estimates & the LEGO® principle
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How to: systematic error estimates & the LEGO® principle
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How to: systematic error estimates & the LEGO® principle
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How to: systematic error estimates & the LEGO® principle
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The unreasonable effectiveness of low energy effective theories
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The unreasonable effectiveness of low energy effective theories
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How to: systematic error estimates & the LEGO® principle
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Example: Disect quark-gluon box
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How to: systematic error estimates & the LEGO® principle

Example: Disect quark-gluon box
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How to: systematic error estimates & the LEGO® principle

Example: Disect quark-gluon box
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How to: systematic error estimates & the LEGO® principle
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Three remarks on Functional Methods for QCD

= off-shell representation of thermodynamic observables

es. Tr {q(x)q(x))

off-shell

pressure, trace anomaly,
fluctuations, volume flucs,, ...
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Three remarks on Functional Methods for QCD

= off-shell representation of thermodynamic observables

eq. 1T <(](QZ‘)(](QZ‘)> on-shell
off-shell i Z :tsaytr:spt. > < :tsaytr:Spt.

pressure, trace anomaly,

i e.g. hadron resonances
fluctuations, volume flucs,, ...

» gauge fixing = parameterisation

(@) - q(zon) Ap(yr) - - Ap(ym) h(z1) - - - h(z1))

Consequences

I: simple correlations
II: Difficult access to some observables

‘No free lunch theorem’

" ‘Your mean field is not my mean field’

6Salol|  _, oTlo 0

5¢ Qb_ﬁg 5¢ Qs:?gquant

20 full quantum equation of motion



Phase structure from functional QCD: Predictions & estimates
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Predictions, estimates & extrapolations and how to judge them

Most functional computations
(LEFT or QCD) have not been
set-up for CEP-predictions!
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Predictions, estimates & extrapolations and how to judge them

, Common folklore

Most functional computations
(LEFT or QCD) have not been
set-up for CEP-predictions!

_since~2004 __J °
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Location of CP : Theoretical Prediction
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Location of CP : Theoretical Prediction

Preliminary collection from Lattice, DSE, FRG and PNJL (2004-2020)
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Location of CP : Theoretical Prediction

Preliminary collection from Lattice, DSE, FRG and PNJL (2004-2023)
Functional QCD

300 200 62.4 39 27 19.6 17.1 14.5 11.5 7.7 7.2 6.2 52 4.5 3.9 3.5 32 3.0 VSNN (GeV)
Lattice
‘ GaO, LU, JMP, Schneider, in prep (DSE) ---- LI1: F. Karsch et al., NPA 956, 352 (2016) o
%  L2: Fordor & Katz, JHEP, 0404, 050 (2004) (Reweighting)
. . *  L3: Gavai & Gupta, NPA 904, 883c (2013) (Taylor Expansion)
@ Fu, JMP, Rennecke, Wen, Yin, in prep (fRG) FRG
V¥  Fl: Weijie Fu et al., Phys. Rev. D 101, 054032 (2020) +
® Gunkel, Fischer, PRD 104 (2021) 054022 (DSE) Vo anetal. PRD %6, THAG @OID

® DI1:Y.X. Liuetal, PRD 90, 076006 (2014)
® D2:YX. Liuetal, PRD94,076009 2016) | e i
2007 ® D3:YX Liuetal, PRL106,172301 2011) | e 1
® D4 Hongshi Zongetal, JHEP07,014(2014) | e
® D5:C.S.Fischeretal, PRD90,034022 2014) | e
]
[ J

< D6: F. Gao, J. M. Pawlowski, PRD 102,034027 (20200 [ e
% DT:F.Gao,J. M. Pawlowski, PLB 820, 136584 (2021) il e
§ iN:J;/[ei e enosay _fI e |
............................................ 35, 107)
op e | 7
............................................... Sodatod vorslon. Luo 2022
0 200 400 600 800
HB (MeV)
Large uncertainties for the estimation of CP location.
Xiaofeng Luo The 10" RHIC BES theory and experiment online seminar, Oct. 6™, 2020 9

Remove CEP-predictions RHIC-BES Seminar Oct. 6th 2020, Xiaofeng Luo
(i) ‘old’ CEPs: lattice, Functional QCD approaches, LEFTS (updated computations available)

(iif) LEFTs & Functional Results (qualitative approximations) that miss lattice benchmarks at (/B =0

(iii) LEFTs with CEPs at large density (missing quark-gluon back reaction)



Predictions, estimates & extrapolations and how to judge them

Location of CP : Theoretical Prediction

Preliminary collection from Lattice, DSE, FRG and PNJL (2004-2023)
Functional QCD

300 200 62.4 39 27 19.6 17.1 14.5 11.5 7.7 7.2 6.2 52 4.5 3.9 3.5 32 3.0 VSNN (GeV)
Lattice
‘ GaO, LU, JMP, Schneider, in prep (DSE) ---- LI1: F. Karsch et al., NPA 956, 352 (2016) o
%  L2: Fordor & Katz, JHEP, 0404, 050 (2004) (Reweighting)
. . *  L3: Gavai & Gupta, NPA 904, 883c (2013) (Taylor Expansion)
@ Fu, JMP, Rennecke, Wen, Yin, in prep (fRG) FRG
V¥  Fl: Weijie Fu et al., Phys. Rev. D 101, 054032 (2020) +
® Gunkel, Fischer, PRD 104 (2021) 054022 (DSE) Vo anetal. PRD %6, THAG @OID

® DI1:Y.X. Liuetal, PRD 90, 076006 (2014)
® D2:YX. Liuetal, PRD94,076009 2016) | e i
2007 ® D3:YX Liuetal, PRL106,172301 2011) | e 1
® D4 Hongshi Zongetal, JHEP07,014(2014) | e
® D5:C.S. Fischeretal, PRD 90,034022 (2014) | e
]
[ J

~ D6 F.Gao, ] M. Pawlowski, PRD 102, 034027 (2020) || e
% DT:F.Gao,J. M. Pawlowski, PLB 820, 136584 (2021) il e
§ iN:J;/Iei e enosay _fI e |
............................................ 35, 107)
100 L T 7
............................................... Sodatod vorslon. Luo 2022
0 200 400 600 800
Up (MeV)
¢ Still small}uncertainties for the estimation ofCP location /Onset of new phases }

Xiaofeng Luo The 10" RHIC BES theory and experiment online seminar, Oct. 6™, 2020 9

Remove CEP-predictions RHIC-BES Seminar Oct. 6th 2020, Xiaofeng Luo
(i) ‘old’ CEPs: lattice, Functional QCD approaches, LEFTS (updated computations available)

(iif) LEFTs & Functional Results (qualitative approximations) that miss lattice benchmarks at (/B =0

(iii) LEFTs with CEPs at large density (missing quark-gluon back reaction)



Predictions, estimates & extrapolations and how to judge them

Location of CP : Theoretical Prediction

Preliminary collection from Lattice, DSE, FRG and PNJL (2004-2023)
Functional QCD

300 200 62.4 39 27 19.6 17.1 14.5 11.5 7.7 7.2 6.2 52 4.5 3.9 3.5 32 3.0 VSNN (GeV)
Lattice
‘ GaO, LU, JMP, Schneider, in prep (DSE) ---- LI1: F. Karsch et al., NPA 956, 352 (2016) o
%  L2: Fordor & Katz, JHEP, 0404, 050 (2004) (Reweighting)
. . *  L3: Gavai & Gupta, NPA 904, 883c (2013) (Taylor Expansion)
@ Fu, JMP, Rennecke, Wen, Yin, in prep (fRG) FRG
V¥  Fl: Weijie Fu et al., Phys. Rev. D 101, 054032 (2020) +
® Gunkel, Fischer, PRD 104 (2021) 054022 (DSE) Vo anetal. PRD %6, THAG @OID

® DI1:Y.X. Liuetal, PRD 90, 076006 (2014)
® D2:YX. Liuetal, PRD94,076009 2016) | e i
2007 ® D3:YX Liuetal, PRL106,172301 2011) | e 1
® D4 Hongshi Zongetal, JHEP07,014(2014) | e
® D5:C.S.Fischeretal, PRD90,034022 2014) | e
]
[ J

: 3 o e e
Extrapolations < i S S
: PiMeiHumgetal BPCT.2450000 _ f e ' | .
........................................ 35, 107)
Lattice extrapolations: Basar, PRC 110 (2024) 015203 100F e | 7
Bielefeld-Parma, arXiv:2405.10196 |
Holographic models: Hippert, Grefa, Manning, Noronha, | " Sodated vorsion. Luo 2022
Noronha-Hostler, Portillo Vazquez, Ratti, P 200 400 600 800
Rougemont, Truijillo, arXiv: 2309.00579 Bs (MeV)
¢ Still small juncertainties for the estimation of CP location /Onset of new phases }
Xiaofeng Luo The 10" RHIC BES theory and experiment online seminar, Oct. 6™, 2020 9

Remove CEP-predictions RHIC-BES Seminar Oct. 6th 2020, Xiaofeng Luo
(i) ‘old’ CEPs: lattice, Functional QCD approaches, LEFTS (updated computations available)

(iif) LEFTs & Functional Results (qualitative approximations) that miss lattice benchmarks at (/B =0

(iii) LEFTs with CEPs at large density (missing quark-gluon back reaction)



Predictions, estimates & extrapolations and how to use them



Predictions, estimates & extrapolations and how to use them

180 T K I | i |
:,’> on S = ks _ 4
160 k2 i ] T |
140 -
120 -
% 100 H===FRrG Fuetal 20'19 : -
---------- DSE: Gao et al. 2020 @
2 80 H-—" DSE: Fischer et al. 2021 @ ]
FRG: inh ®
&~ _ Latticle?: \(/)vrg ® & & o]
60 H Lattice: HotQCD ’ 7
B freezeout: STAR 50
40 < freezeout: Alba et al. -
@ freezeout: Andronic et al.
20 By  freezeout: Becattini et al.
&  freezeout: Vovchenko et al. |
0 #®f freezeout: Sagun et al. | |
0 200 400 600 800 1000
pp [MeV]
Scenario | Scenario Il Scenario lll
Scaling Minimal scaling and new phases Scaling and/or new phases
180 | | | o | 180 | | | . | 180 | | | . |
oo BB ooBB »ooEB
160 | B ! . 160 | I ! - 160 | P ! -
140 ‘ . 140 ‘ . 140 ‘ .
120 - 120 . | 120 -
> 100 | . > 100} . > 100 | |
% 80 | . . é 80 | ’ | % 80 | |
60 | . 60 | | 60 | |
sof 1 40 | | 40 | |
20 ) ) ] 20} | 20} |
-"e-g. lattice & Ising RE L.
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000
i [MeV] pp [MeV] i [MeV]

" Extrapolations
’ for
Pheno




Predictions, estimates & extrapolations and how to use them

S g g < @ 52l g s < Y S e, @ 52l

{ O(/’ by the LEGO ®principle

Fu, JMP, Rennecke, PRD 101 (2020) 054032

+ ] % 100 |[===rRo Fu etal 2019 O s
1 = I DSE: Fscher e al. 2021 ®
- - - - =, | = : Fischer et al. : |
Size of scaling regime in LEFTs ~ 50 FRG: inhom .
" :“ 60 | EZZZZA a :cei - 9 o) 1
| Schaefer, Wambach, PRD 75 (2007) 085015 | 8 freeseout STAR 16
_ _ _ 1t 40 { & freezeout: Alba et al. -
¢ Braun, Klein, Piasecki, EPJC 71 (2011) 1576 @ freezeout: Andronic et al.
| 20 B> freezeout: Becattini et al. ]
. 3 @  freezeout: Vovchenko et al.
e M 0 @ freezeout: Sagun et al. | |
Ty S S 0 200 400 600 800 1000
pp [MeV]
Scenario | Scenario ll Scenario Il
Scaling Minimal scaling and new phases Scaling and/or new phases
180 . . —_— 180 . . —— 180 . . —
o R - o
160 k00 K ! : 160 ko o T ! - 160 |, T : -
140 ‘ - 140 ‘ - 140 ‘ =
120 - 120 - 120 =
= 100 . = 100 | = 100 .
= gol . = g0 | = g0 |
~ ~ ~
60 | - 60 |- | 60 | -
sof | sof | sof |
20F - 20 ) 20 :
0 | | | l 0 l l l | 0 . | | | |
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000
i [MeV] pp [MeV] i [MeV]

Braun, Fu, JMP, Rennecke, Rosenblih, Yin, PRD 102 (2020) 056010
Gao, JMP, PRD 105 (2022) 094020

Soft modes in hot QCD matter: Braun, Chen, Fu, Gao, Huang, Ihssen, JMP,
Rennecke, Sattler, Tan, Wen, Yin, arXiv:2310.19853

'+ many results in dynamical "\
{ low energy effective theories }

~ LEGO® principle  J

=




Predictions, estimates & extrapolations and how to use them

180 I K I | |
@ ¢ o =3 . ke —y
160 E% = T |
140 -
120 -
% 100 H===FRG: fu et al 2019 : -
---------- DSE: Gao et al. 2020 @
2 80 H-—" DSE: Fischer et al. 2021 @ ]
H FRG: inhom g O
B Lattice: WB ® & o)
60 H Lattice: HotQCD ’ 7
B freezeout: STAR 50
40 < freezeout: Alba et al. -
@  freezeout: Andronic et al.
20 By  freezeout: Becattini et al.
&  freezeout: Vovchenko et al. |
0 #®f freezeout: Sagun et al.
I I | |
0 200 400 600 800 1000
pp [MeV]
Scenario ll
Minimal scaling and new phases
180 T T 1 . !
BBy
160 L o T |
140 ' 1
120 . .
> 100} .
é 80 | .
60 .
40 | .
20 | ’ .
0 | | | l
0 200 400 600 800 1000

pp [MeV]

" Extrapolations
’ for
Pheno




Predictions, estimates & extrapolations and how to use them

180 |
KB
ks — =4
160 = - ! | e AN R S N S e S M Sl A S S S MO Sl A P G I A2 oy,
140 - t Ripples of the critical end point ;
% 100 H===FRG: fu et al 2019 -
---------- DSE: Gao et al. 2020 ©
2 80 H——- DSE: Fischer et al. 2021 E‘T" _
H FRG: inhom g O
EZZ77 Lattice: WB - Q{ O
60 i Lattice: HotQCD 7]
@ freezeout: STAR 50 8
40 H @ freezeout: Alba et al. - 7
@  freezeout: Andronic et al.
20 B  freezeout: Becattini et al. 6
[l @  freezeout: Vovchenko et al. | 5
0 @® freezeout: Sagun et al. 4
I I ] ]
0 200 400 600 800 1000 3
UB [MGV] i
0
_ §)
Scenario ll 5
3
u u ] 2
Minimal scaling and new phases 1
0
180 . . . — =1
N_fj —4 -2
160 L = = 100
140 - g .
0
120 . . ; fRG (CE), freezeout: Andronic et al.
— —1 fRG (CE), freezeout: STAR Fit |
2 100} | 00 fRG (CE), freezeout: STAR Fit Il
= ‘ %  STAR collider (0-5%)
[ 80 | —200¢ | #  STAR fixed-target (0-5%)
60 | i %  STAR collider (0-40%)
=300 e S *  STAR fixed-target (0-40%)
10r 1 Nayev Ty @
201 i SNN [GGV]
0 | | | l
0 200 400 600 800 1000

pp [MeV]

Extrapolations
’ for
Pheno

Fu, Luo, JMP, Rennecke, Wen, Yin, PRD 111, L031502



~

Predictions, estimates & extrapolations and how to use them

=

="

~

180 T
160 L4 & F 7= |
140 | .
120 S b 1
— FRG: this work, ps=0
> 100 FRG: Z, <0 \ -
Q ——=— FRG: Fu et al. 2019 N
z 80 H——- DSE: Gunkel etal. 2021 o i
& ---------- DSE: Gao\et\al.®2020 o
Lattice: WB P
60 H Lattice: HotQCD - N
1 freezeout: STAR i
40-H. < Areezesdt: Alba et al. . -
@ freezeout: Andronic et al.
20 B> freezeout: Becattini et al.
AV ] freezeout: Vovchenko et al. 7]
4 freezeout: Sagun et al.
0 I I 1 1
0] 200 400 600 800 1000
KB [MGV]
1.2 T T T T T T T T 1.2 T r ——— -
©@ Anton Andronic et al. 1710.09425
= STAR Fit |
1.0 A—0—& 1.1 A  STARFitll
A—@ N
~n 7 . ~on 1.0
~< 0.8} - <
e = -
= = =5 0.9 g
> / >
™ 0.6} = —— 5 —22]Mev] | o @ @ A
| ——— g =69[MeV)] l 08 )
pp = 106[MeV]
pup = 149[MeV]
0.4 pp = 197[MeV] [ 0.7
pp = 303[MeV]
pp =406[MeV]
0.2 | | | | | T T T 0.6 N | N |
120 125 130 135 140 145 150 155 160 165 10! 102

TIMeV]

Fu, Huang, JMP, Rennecke, Wen,

Strangeness neutrality

V SNN GeV

Yin, in preparation

180 |
KB
e — =4
160 L2 2. T ]
140 -
120 -
100 H===FRG: fu et al 2019 -
---------- DSE: Gao et al. 2020 ©
80 H——- DSE: Fischer et al. 2021 @ _
ZZZZZ1 FRG: inhom @ ©
EZZ=7 Lattice: WB - Q{ ®
60 I Lattice: HotQCD T
B freezeout: STAR P
40 H @ freezeout: Alba et al. -
@  freezeout: Andronic et al.
20 B  freezeout: Becattini et al.
[l @  freezeout: Vovchenko et al. |
0 @® freezeout: Sagun et al.
I I | |
0 200 400 600 800 1000
pp [MeV]
Scenario ll
Minimal scaling and new phases
180 T T 1 . !
o kE—y
160 L T i
140 ' 1
120 =
= 100 - -
.;. 80 |- _
&~
60 | =
40 + =
20 | ’ =
0 | | | l
0 200 400 600 800 1000

pp [MeV]

i g = =

{ Ripples of the critical end point )

L N - ) e _} ) =

8
7
6
5
4
3
2
1
0
§)
5
4
3
2
1
0
-1
_2 f = T T T T . f _20 f)l7 /I\ I‘ol‘f)l(ofl\ CI7) IVIV IQ
100 - ] AN '\'7,13'\0/) N M ‘,)v(gv r\?
0 ) vV SNN [GGV]
W
= fRG (CE), freezeout: Andronic et al.
—100 ] fRG (CE), freezeout: STAR Fit |
fRG (CE), freezeout: STAR Fit Il
—200!| | %  STAR collider (0-5%)
%  STAR fixed-target (0-5%)
%  STAR collider (0-40%)
—300 . /\/\‘ P ‘°r0 o vv S %  STAR fixed-target (0-40%)
SN A v
SNN [GGV]

Fu, Luo, JMP, Rennecke, Wen, Yin, PRD 111, L031502



The physics of soft modes
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Chiral dynamics & quasi-massless modes in the chiral limit

Scaling coefficient as function of the pion mass
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Ripples of the critical point
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Ripples of the critical point

net-baryon fluctuations in QCD vs net-proton fluctuations at STAR
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Position of the peak of RfQ

Ripples of the critical point

Height of the peak of RfQ

W
Ul

o
o

o
U

d
o

A

N W
o O

®@—® freezeout: Andronic et al. |
E----E freezeout: STAR Fit |
A ~~A freezeout: STAR Fit Il

N
o

Reconstructing the CEP

=
on

s
Ul

B/O—Qal:eezeout: Andronic et al. |

E----E freezeout: STAR Fit |
A -~=A freezeout: STAR Fit Il

peak height of R.
(-
o

VSN at the peak of R [GeV]

P
o

o U

64'10 6€|50 GéO
HB crp [MGV]

Demand: Precise freeze-out line at high density

A

’LLB CEP 'LLBpeak [Mev]

Dominated by non-critical soft modes

Fu, Luo, JMP, Rennecke, Wen, Yin, PRD 111, L031502




Ripples of the critical point

o
o

g U
o Ul

=
Ul

>
o

VSN at the peak of R [GeV]

P . B h
Position of the peak of sz Height of the peak of R42
. — | 32 = | ! ! |
A } .30} @—® freezeout: Andronic etal. | | |
,t': Cg;* E----H freezeout: STAR Fit |
A - e P ——————E——————_ x 25 A--A freezeout: STAR Fit Il 1 3
8 { Reconstructing the CEP } i = 20 1§
B/r TN e DS I AN s it YA g 15 B _ ]
@—® freezeout: Andronic et al. | ; .CMG 10 | 1 3
E----E freezeout: STAR Fit | ] ! a
A--A freezeout: STAR Fit Il o L
| | ' | | | | A' O I I I I f
600 620 640 o660 680 700 1 50 100 150 200 250§
HB o [MeV] HB ogp — HBye [IMeV] ’

Dominated by non-critical soft modes

37 Fu, Luo, JMP, Rennecke, Wen, Yin, PRD 111, L031502



2.0

Functional Freeze-out

(Tf7 :uBf) S

1.5 -

X1 /X5

— T =135 MeV

1 |—— T =140 MeV

—— T =145 MeV
— T =150 MeV

T =155 MeV
— T =160 MeV

| |—— T =165 MeV

0.0

196 17.3

50 100 150 200 250

300 350 400
tp [MeV]

38

> VS

1.2_ | ' | | ' |
/
1.0 - _
0.8 -
——————————————————————————————————————————— % Kk
19.6
0.6- 2!
0.4 1
I—F=735mev T = 155 MeV
0.29|—T=140MeV ——T =160 MeV
||——T =145 MeV ——T =165 MeV
— T =150 MeV
O-O ' | ' | ' | ' | ' | ' | ' | '
0 50 100 150 200 250 300 350 400

Fischer, Lu, Gao, Liu, JMP, In preparation

Hp [MeV]




Functional Freeze-out
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Experimental signatures
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