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Search for a critical point at the Beam Energy Scan

e characteristic signature: non-monotonicity and sign change
of cumulants as a function of beam energy
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At RHIC energies, ug has non-trivial rapidity dependence
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At RHIC energies, ug has non-trivial rapidity dependence
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At RHIC energies, ug has non-trivial rapidity dependence

100_"" AR Al RS AR RARRS RARAS AR LARR RARN
[ — AUAU@200 GeV
gol ---' AuAU@62.4 GeV ] \/E = 17.3 GeV
. —.—.. PbPb @ 17.3 GeV ] 0.6 : .
[ == AUAU@S GeV ] N, /]
% 60L ’.?!“-“-?.’ ] . 0.5 \\ ,//
N KU 1 Thermal model fit < 04F N
a | 0_.’ ‘-0 ] Q \\\ /',
2 40p A { Beccatini et. al. 0709.2599 O 0.3} . o
| " " f$o02t 7
0.1f ug(ys) = 0.2B87 + 0.05 y2
! £ 7, 0.0 : : : '
T 3 T 01 2 3745 -2 -1 0 1 2

Y Spacetime rapidi
Shen and Schenke, 1710.00881 paceti pidity ys

Near mid-rapidity: uz (vs) = g o + a y¢

Jasmine Brewer (MIT) 6



Rapidity is a finer-resolution probe of the critical regime than +/s
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There are several different ways to look at the rapidity dependence

Total rapidity acceptance
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There are several different ways to look at the rapidity dependence

Total rapidity acceptance Binning in rapidity
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Consider a hypothetical heavy ion collision which freezes out near a
hypothetical critical point:
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Distinctive signatures of criticality arise in the dependence of the
kurtosis on the total rapidity acceptance
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Binning in rapidity gives a more sensitive probe of the critical region
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Binning in rapidity gives a more sensitive probe of the critical region
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Binning in rapidity gives a more sensitive probe of the critical region
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Critical signatures easier to detect at lower rapidity
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Decreasing +/s to approach a critical point, binned cumulants
increase with rapidity
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Decreasing +/s to approach a critical point, binned cumulants
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200 :
E 030
2 180 10 5 0.25
5 13 0.20
S160  og @) 5 2 5 015
= 140 N 303 = g 010
E: 0.05 !
120 0.0l or— 0.00 R o ----------- —p
150 200 250 300 ; =0 -0.05 !
s (MeV) 02 04 06 08 1. 12 14 02 04 06 08 1. 12 14
ymax |yC|
200 3 ; ,
s [T 04 g
] '
2 180 5 ¥ 03 i
S 160 5 18 5 02 o
=~ A §rl :& §r 0.1 =]
= 140 o =
— 0.0 =§_‘——
120 1] o N D =R
150 200 250 300 R :
15 (MeV) 02 04 06 08 1. 12 14 02 04 06 ?yg| L1214
ymax ¢

Jasmine Brewer (MIT) 25



Decreasing +/s to approach a critical point, binned cumulants
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If a critical point is passed, binned cumulants switch to decreasing
with rapidity
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If a critical point is passed, binned cumulants switch to decreasing
with rapidity
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If a critical point is passed, binned cumulants switch to decreasing
with rapidity
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What have we learned?
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What have we learned?

* Rapidity dependence of ug gives the rapidity dependence of
cumulants characteristic signatures of criticality

* Binning cumulants in rapidity gives a more sensitive probe of the
critical region than considering the full rapidity acceptance

* The rapidity dependence of binned cumulants changes qualitatively if

the critical point is passed in the beam energy scan
* Rapidity dependence gives independent test of location of critical

point to 1/s dependence
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