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Introduction: mapping the QCD phase diagram

| Earll;./lUnv've.rse‘ The Phases of QCD 2 Atlarge chemical potentlle.ll and nearly T~0 MeV
l L =PRIRTONS => 1st-order phase transition.

|

O
-
=
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2 At ys~0 MeV => Crossover.

2 The end point of the 1st-order phase transition
=> QCD Ciritical Point.

S. Ejiri, Phys. Rev. D 78 074507 (2008) Y. Aoki et al., Nature 443, 675--678(2006)

v Goal of Beam Energy Scan
> Explore the phase diagram.

Cnfical Font y
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e e s B Sign change and diverge.
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Hadron Gas

v Susceptibilities are sensitive to phase boundary

!'". '( | ’.'.7‘.‘ Y

parycn Lhemical Potential M. Stephanov, K. Rajagopal, E. Shuryak, Phys. Rev. Lett. 81, 4816 (1998). Y. Hatta, M.
Stephanov, Phys. Rev. Lett. 91, 102003 (2003). V. Koch, A. Majumder, J. Randrup,
arXiv:0809 3137 Phys.Rev.Lett. 95, 182301 (2005). M. A. Stephanov, Phys. Rev. Lett. 102, 032301 (2009). M.

Asakawa, M. A. Stephanov, Phys. Rev. Lett. 107, 052301 (2011).
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Motivation: susceptibilities and number fluctuation

Susceptibilities can be estimated by e-by-e fluctuations in HIC

In GCE: Partition function Z = Z(T, u)

oz
< AE™ >= AanT — < AFE? >= KT?*Cy
" oz AN" ~>— 3
H dn/dy An acceptance of
e D A
- o Experiment the measurement
X1 TS — M net-particle
VT?x2 =< (AN)? >c= k2 multiplicity / W T /N Avk.\
o 3. distributions 2%
VT x3 5K (AN)? >.= k3 N=N-* - N- Y
VT%y11/+< (AM)(AN) >= k1
. y Net-charge, | AY,,. |
Theory: susceptibilities Net-proton (proxy),  p_ole path
Net'kaOn (prOxy) AY, corr < AY accept < AYtotal



Cumulants: measure of non-gaussian fluctuation and correlation

Skewness (S;;)

>

Sg>0

Frequency

>

S4 <0

Frequency

Height

> <

>

Frequency

Kurtosis (S;,)

2 Diagonal cumulants are mathematical measures of a single-
variate distribution “shape”.

4 Mean (C+), Width (VC).
Sigma 4p  skewness (C3/C232), kurtosis (C4/C22): non-gaussian fluctuation.
Mean — Higher sensitivity to divergence correlation length (§).
3 f M. A. Stephanov, Phys. Rev. Lett. 102, 032301 (2009).
Height - M.Asakawa, S. Ejiri and M. Kitazawa, Phys. Rev. Lett. 103,
Figures are taken from DOI: 10.1109/SIITME.2015.7342289 C 4 N 5 262301 (2009).
M. A. Stephanov, Phys. Rev. Lett. 107, 052301 (2011).
Y Y
A - A
Wi v Net-proton: STAR Collaboration, PRL. 112, 032302 (2014).
-";H X. Luo, PoS(CPOD14)019; QM (15)
s v Net-charge: STAR Collaboration, PRL. 112, 032302 (2014).
k v Net-kaon:  STAR Collaboration, arXiv:1709.00773.
<— _ >X <€ > X
Negative No

1
< > X
0 Positive
WV Correlation

STAR

VW Correlation

W Correlation

2 Off-diagonal cumulants are mathematical measures of
“correlation” between different net-particles.

& Off-diagonal cumulants are sensitive to the flavor carrying degrees of freedom.
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Mixed cumulants:

1

% B
1.2 |- ZZ . - . . .
N ..’:’{;//%',” e 2 Different T-dependent for partonic and hadronic phases.
8 i . BN ' i
] 0.8 I St -
. I | V. Koch etal. PRL.95.182301 (2005), TR :
ot & 1 F Kersoh and K. Rodiich PLB 6os & Sensitivity to the difference between
04| { o gz ron e 136142 (2011). HRG and lattice calculations at the
02 b K g SBS tatfce : lowest order. New constrain on freeze-
SN 1S) os L-attice i o
e B - S out condition.
T/T
0.06_ o lLatiiceI(W'upplertail-Blljda'pes]t pr'elin;ina'ry),, IIIII
3 > 58 - Lattice (HotQCD) /
s [P sonETo e ;
25 | | —— VDW-HRG /
HRG — .
T=145 MeV B +° e =
5 | 155 MeV T=145MeV
165 MeV Il 2T 122 mzx -
1.5} 1.5}
L 2 uB/T T L L
10 0.5 1 1.5 2 1 0 0.5 1 1.5 2 0'0(1)00 110 120 130 140 150 160 170 180 190 200

T (MeV
F. Karsch Nuclear Physics A 00 (2017) 1-4 (MeV)

A. Bazavov et al. Phys. Rev. D. 86. 034509, PRL.109.192302 (2012),

V. Vovchenko phys. Rev. Lett. 118, 182301
STAR
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Observables:

OX and 0Y can be:

v “Variance” — Self correlation
Net-charge: AQ

\62 = 0° = <(5X)2> Net-proton: Ap
Net-kaon: Ak
v “Co-variance” — Cross correlation (.Y > average over the events

cra =0 = (3X)(0Y))

V. Koch et al. PRL.95.182301 (2005), Bridge between theory and experiment

511~ 5l 511~ 5l
%0k~ 00,5 op "~ 0B

%GBS

A. Chatterjee, et. al, J. Phys. G43, 125103 (2016)

2 What is now?

2nd-order cumulant matrix within a common uniform acceptance.
7STAR
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Observables:

1 ; ;
Xijr = 33 S (AN)(AN) .. > ~ V and T dependence
U}(ly
Ratio : Cxy = 2 Volume independent
4 correlation compared
V. Koch et al. PRL.95.182301 (2005),

to self correlation
We study

p Beam energy and centrality dependence variance, covariance and ratio.
B acceptance (Inl) dependence:

Provide useful information about baryon stopping, global charge conservation effect.

No signal No signal J. Brewer et al, arXiv:1804.10215 [hep-ph]
0 % n acceptance 100 % A. Chatterjee, et. al, J. Phys. G43, 125103 (2016)
An=0 — AN=AY bear
Poisson fluctuation fluctuation = 0 baryon/charge/

ration ~ 1 strangeness # conservation
iﬁs.r; AR Arghya Chatterjee, VECC/HBNI, CPOD 2018, September 2018, Corfu, Greece



RHIC beam energy scan I:

g | Early Universe The Phases of QCD Vsnn (GeV) s (MeV) T (MeV) Statistics (M)
ll tistics
£
- 140 3.020
11.5 316 152 2.084 12
Quark-Gluon Plasma
14.5 316 152 1.639 ~20
=4 19.6 206 160 1.287 ~36
27 156 163 0.961 ~70
rlan L ' \\ Su Pf:r(:':zri;-lrfnr
DU i 39 112 164 0.684 ~130
S e 62.4 73 165 0.439 ~67
Barycn Chemical Potential
200 29 166 0.150 ~350

arxXiv:0809.3137

T, us values from J. Cleymans, et al. Phys. Rev. C 73, 034905

2 Varying beam energy, we can access broad region of the QCD phase diagram.

QCD phase diagram can be mapped between ug values 20 to 425 MeV.
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The STAR experiment:

Time of flight 2 Full 21T coverage.

2 Uniform acceptance.
Beamline _1<n<1 & O<(P<2-|-|-

2 Time Projection Chamber

> Momentum determination.
| PID through dE/dx.

2 Time-of-Flight (TOF)

o PID through mass2 cut.

Beam-beam counters | §
i TE N
L 1 e &

R " 3 " :~ !. B

\
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Particle identification:

Time of flight

Uniform acceptance for
proton, kaon and
charge selection using

=10 both TPC and TOF.
;.18 7] <0.5

X - 0.4<pyr<1.6GeV/c
n

L_11 llllll

)

: ey 102
-fwwr*“ ~‘=.

"‘“"'

' ’:.’"i‘ T ﬁ g ke

W

10

I S TAR Rrelimipgry |

| | | | ] | | |

-1 0 1
p*charge (GeV/c)

p*charge (GeV/c)
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Analysis technique:

o Centrality: Reference Multiplicity 2 2

Use charged particles within 0.5<Inl<1.0 and
-1.0<Inl<-0.5 (avoid track from analysis region),
to avoid auto-correlation.

10°

P, GeV/c

10*

0.5

II[IIIIIIIII

o Centrality bin width (CBWC) averaging : To
suppress the artiticial fluctuation due to initial
variation in volume.

(@) 200 GeV (b) 62.4 GeV (c) 39 GeV

Au+Au collisions STAR Preliminary

(d) 27 GeV

1.

NZ N2

i=N, i=N,

£ 30-40%
42 40-50%

N. R. Sahoo et. al, Phys. Rev. C 87.044906 (2013), X. Luo et. al., JPG40,
105104 (2013), Journal of Physics: Conf. Ser. 316, 012003 B

CEILL LD N weooow [ LEIY mros0%
HLl] Eial il By, 1 B : Coo o MBI BEER 0 )
400 200 400 400
STARA : Refmult?
rghya Chatterjee, VECC/HBNI, CPOD 2018, September 2018, Corfu, Greece



Efficiency correction:

2 Efficiency correction on cumulants has been done using binomial detection response.

= N! =
pn) = Dy (@' = & P(V) = 3 B(n| N.e)PV)
Detected  N=n | N=n Incident (true)
'ugbs — £ ,U?[nc / {)bs — £ imc
u® = e2uirc 4 e(1—e)utme © Convert to factorial moment 3 = &y
. . . obs __ 3 pinc
pg® = g+ 3% (1 —e)uy + (1 — 2e)py™ fobs _ = fin
n — & Jn

No clear pattern: hard to handle
clear pattern: easy to correct

2 Strategy is to convert cumulants to Irreducible factorial moments and correct for it.

Fsatauavvwaxayaz COrreCted
Np,1):N(p,2):N(5,1):N5,2) 1 N (k1) 5NV (ke ,2) NV (e 1), N (ke ,2)

S,t,u,v,W,x,Yy.2
T(p,1)sM(p,2)sTUB,1) T(5,2) (ks 1) s Pe(hey,2) s Pk 1) sk ,2) Uncorrected

S t U v w x Y z
1) €(0,2) €31 €(5,2) € (k1) E (ke 2) E (k1) E(k_ 2
+ +
M. Kendall, The Advanced Theory of Statistics No. v. 1 (1943)

TPC (1) and TPC*TOF matching (2) efficiencies X. Luo, Phys.Rev. C 91,034907 (2015)
ﬁ A. Bzdakand V.Koch, PRC 86 044904, PRC 91 027901
STAR
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Uncertainty estimation:

2 Statistical uncertainty: Precession limit of the measurement. Standard error (=VV(d))

Sampling variance Sampling covariance:
1 1
V(/’tr,s) — ;(/’t2r,25 o /’trz,s T _ 2S/’tr,s+1:ur,s—1) COV(IMI’,S’ /’tu,v) — ;(lur+s,u+v e o S:ur,s+1/’tu,v—1)
Ratio M. Kendall, The Advanced Theory of Statistics No. v. 1 (1943)
0 0 0
V(g =C,y = py /1) = ( ) V(py ) + ( ) V(g o) + 2 Cov(py 15 Hop)
Oty 1 Ot 2 Opt1,1 Oo2

n is the number of events,
Statistical uncertainty : Inversely proportional to #events

Proportional to its double power cumulant error(k,) \/ Kyl e,

Less statistical uncertainty for the 2nd-order cumulants/ X. Luo, J.Phys. G39,025008 (2012).
A. Chatterjee, et. al, J. Phys. G43, 125103 (2016)

2 Systematic uncertainty: Accuracy limit of the measurement. How well we can control the experiment.
vary different track selection criteria, like DCA, nSigma, nFitPoints

Also vary efficiency by 5%.

iﬁ; Arghya Chatterjee, VECC/HBNI, CPOD 2018, September 2018, Corfu, Greece




Diagonal cumulant:

7| | | | | | | 77| | | | | | | 77| | | | | | | 77| | | | | | | 77| | | | | | 77| | | | | | 77| | | | | | | | 77| | | | | | | |
- 7.7GeV | 11.5GeV | 14 GeV T 19.6 GeV | 27 GeV T 39 GeV T 62.4GeV | 200GeV -
40 + + + + + -+ + -
Al O B T T T T T T T .
S 9l " . T T T T T o Net-proton (p)
| ‘z 1 ,.‘ 1 .‘E '¢§ —EE ._‘E‘L ks Eﬁi "g |
- ® 1 g ® 1 g ® 1 e®® T e ® + °- T 1 _ge®
0 ?I“ ________ ——— ﬁl"‘ _____ ——— 7“‘ ______ ——— T“Iﬁl‘”‘l ________ ﬁl‘“‘l _____ f ______ ——— i e -
0-5 % Inl<0.5 1 ! s
: 1 ! s ! I STAR Prelindinary
o CLT | ® N Net-kaon (k)
: ! + + + o1 o ol &
20 - T e an % - & I -
i . " . —:7 - ‘ - . I‘ii .‘ ‘ g - :: “ ‘ A 7: ‘ .’ ‘ 1 ‘ " I | ." 1 ." |
- B @ | |
0 '1.""'.'—".' [ ﬁﬁ‘“ N jf"‘ T ﬁ‘“ T ’ﬁ"‘" """ L ’ﬁ"‘f """ L ’f‘ """ L ’f,’ """" L B
400 l : : : | | || | 77| | | Il : : | | 77| | | | 77| | | | 77| | 77| | | | B
NS 200 | 1 1 1 1 1 1 .. 2" Net-charge (Q)
n 1 1 1 1 1 el & 1 & |
- s-T ) .
O‘..‘ .'..‘ .—"“‘ —“'- .4.' .»" .“J 0"
o . @ & T - ¢ ¢ ¢ ¢
O | —'I ________ \rl‘.‘l ________ \rI'.‘ ______ ||||ﬁ‘||| ________ \rlﬁ‘ ______ o TI" ______ | kiI* ________ | klju _______ | N

2z  Variance increases with the number of colliding nucleons and consistent with CLT expectation.
62 X <Npart>

STAR
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Off-diagonal cumulant:

i 7.7 GeV 1 11.5 GeV 1 14 GeV 1 19.6 GeV 1 27 GeV 1 39 GeV 1 62.4 GeV 1 200 GeV |
1 | 1 1 1 1 1 1 1 |
TE BPR Pk oWl o | I I | | sl net-proton & net-kaon
© O p@™ o reseeT o g et ® Teraccss.e '-E-E?f"""'"-ﬂ"ﬁﬂf"“%-‘i:';'E'_'Ej“ﬁo':'."."'_'Ef'tc".';""E"E:
1 1 1 1 1 1 1 1 i
T S Y S U (S RSN A RS S B ER
L e B I I L B S B ) R A A I B T w w w
60 i T T 0-5 % T |T]|<O5 T T T T N
: I I Data ~e— | 04<pi<16Gevic ]| 1 STAR Preltminary |
-2 40 [ T 1 olt--. © T T 1 T *
itYe : | t t t t t t .
S : »®1 ®l 1 1 1 1 1 ,BH ‘ net'Charge & net'prOtOn
20 | % a2 1 ,E'E'i? _QE*: ,@Eﬁf ,-8 g - s® <%
- . T e® T e® T _e® [ _e® i a INPTL IPPL i :
0o et et et et jew® jest et
60 | T T T T T T T HH
L o0 =a*X 1 1 1 1 1 1 1 i
=5 40 | T T T T s ot H,Bi? I
S : I I I 1 i 17 87 .’ :
20 | I ol & Lot g g% e | 4 | mssmp net-charge & net-kaon
[ =8 = -@7 " ] s I - I - I ‘ IR ]
i ." 1 _.-.' 1 “ 1 “' 1 “ 1 “ 1 “ 1 9 1
O rl.’-_’-‘____l_-_x _____ ——rl’! ______ L —ﬁrl‘_‘ ______ L l——;}—*——} _____ L. x__-—ﬁ?l‘ ________ L —»—l‘ ________ L ———ld" _______ L ET’_ _______ L N

oop and O Show linear dependence with respect to centrality.

The covariance between net-proton and net-kaon is positive at low energy and negative at higher energy
— Indicating net-p and net-k are anti-correlated at high energy.

Covariance follows the CLT like variance : o' (Npart)
STAR
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Centrality dependence of cumulant ratio:

2

1,1

=Op,k / Ok)

11
Cp Kl

, 2
/Op

1,1
OQ,p

1,1 2 11
OQ,k / Ok) CQ,p(

Cg,k(

i STAR

| | | | |
- 7.7 GeV

| | | | | | |,,|
r 11.5GeV 1

| | | | |
14 GeV

| |,,| | | | | | |
1 19.6 GeV 1

| | | | | | |
27 GeV

I | | | | | | |
1 200 GeV

)
R TS S TN RO N A N
ol IS 1938 RS EC1127 2N AR
B T T LU L P
N R R T T R N
B L Py P T LA P

2 Cak and Cqp > 1. Increase with centrality for B

Arghya Chatterjee, VECC/HBNI, CPOD 2018, September 2018, Corfu, Greece

2 Cpk sign changes around 14.5-19.6 GeV.

=S energies.



1,1

1,1

Acceptance dependence:

GQ,k

300 77GeV  [11.5GeV  [14.5GeV 19.6GeV  [27GeV  [39GeV  (62GeV T B B0oth di | d off-di |
WG 200} ¥ o1 <21 2 DO lagonal ana o lagona
S b 1 JPoE | -1 1 - 1 T = S Y : :

0] et et e y”'}j / // ‘/ cumulants of Q, p and k linearly
L 205g0/ Qfmiafif?r = vab o5 increase with the [n|-window for
S | = B o] .

TS ol PSS ol BUNT o S B o S WW P central (0-5%) collisions and show
L 4 STA/%’Pre//mmary almost a constant dependence for
L UUES S e S S BUESS I  aawe @»)’/ P el e peripheral (70-80%) collisions.

0.6 D A R
~a | ‘/m/g e 5 3 P L - -0 9-9-¢ ! : e
Y [ IRRRR N RARE = No non-monotonic variation as a

0 function of acceptance is observed.
s 4 o o1 . . . .

° 28 26 0 o '@@:)@ i '@@g@ -s%%”é% ‘—S"g/‘é—%;é ERS . .

ol 1 1 R I B UrQMD does a relatively better job

ool E o] PSS D B Rl B i i

O e T I Tl for diagonal cumulants. Fails to

01 04 01 04 01 04 01 04 01 04 01 04 01 04 01 04 explain off-diagonal cumulants.

n window (Il < X)

STAR
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Acceptance dependence:

Al O

1,1
OQ,k

In|=0

STAR

B 62 GeV

Arghya Chatterjee, VECC/HBNI, CPOD 2018, September 2018, Corfu, Greece

288 7.7 GeV [11.5GeV  |14.5GeV 19.6 GeV 27 GeV 39 GeV 1200 GeV  #
- T T T S + f T e ]
100 | o1 . 5/,}}5})}/’/ ///

o—'m—'m—"ee@Q O 0 00 F @@@@—@G)@@@'@G)@@@"@c)@@@
ol 1 1 105% o | Sys Emor ;UrQMDoes/——;“““
20 | 1 1 1 70-80% ~o | Linear fi 1

20 | g/’,ﬂ -1 _e-1 _e-1 _e-7 e _e-1 P
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20 | e _o- _e- ] a—"i: > E **/ 1
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ool | 1 [T e S e = T e
60 {
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i @ I I I T _a & 1
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60 | i i i ‘
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ot +tEEC L8800 i eE T oot 88000188000t EC 000 m &6 0 0o
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n window (Il < X)
' IN|=[Ybeam|

4

Both diagonal and oft-diagonal

cumulants of Q, p and k linearly
increase with the |n|-window for

central
almost

poeripheral (70-80%) collis

(0-5%) collisions and show
a constant dependence for
ons.

No non-monotonic variation as a

functio

With 1
we ca
of the

n of acceptance is observed.

ne current experimental setup
N only explore a small portion
acceptance dependence.

BES-Il may provide better insight on
N-dependence.



Beam energy dependence ratio:

05 |

. 0.08
oJ =
2
anh |
‘13?— 0.04 i
I
x-\
O 0
— 1.7
oJ =
2
— X
e} 1.3
2
L
= 0.9
@)
—_ 1.7
o
2
—a
=G 1.3
2
||Q_
S 0.9
@)
0.5

data 0-5% O
data 70-80% =
Poisson — -

UrQMD 0-5%
UrQMD 70-80%

@ HRG PDG16+ —-
‘“E‘ﬁ'?%‘i‘—?"="—’—*—g"
0.4<pr<1.6 GV, mko.; o H
LR _é_a_ 8
B |ST|AF% Preliminary - H
g .
IR :

10

20

60
VSN (GeV)

200

Normalized cumulants between net-p and net-k are positive at
low energies and negative at high energies.

negative contribution in hadronic medium can be
affected by resonance production, like A(1520)—>pK-
(22%).

@ lower energies, pp—>p/AK+ process may lead to
positive correlation. J. T. Balewski et. al, PLB 420, 211 (1998)

negative correlation @ 200 GeV cannot be explained by
UrQMD.

In QGP phase, B-S correlation is negative. We also
observed negative p-K correlation. Although direct

guantitate comparison is not possible.
V. Koch et al. PRL.95.182301 (2005),

Cpk may provide some important information on baryon-
strange correlation.
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Beam energy dependence ratio:

05 |

. 0.08
oJ =
2
anh |
"Qi’- 0.04 i
I
x-\
O 0
— 1.7
oJ =
2
— X
e} 1.3
2
L
= 0.9
@)
—_ 1.7
o
2
—a
=G 1.3
2
||Q_
S 0.9
@)
0.5

data 0-5% O
data 70-80% =
Poisson — -

UrQMD 0-5%
UrQMD 70-80%

@ HRG PDG16+ —-
‘“E‘ﬁ'?%‘i‘—?"="—’—*—g"
0.4<pr<1.6 GV, mko.; o H
LR _é_a_ 8
B |ST|AF? Preliminary - H
g .
IR :

10

20

60
VSN (GeV)

positive at low energies a
energies.

2 Cqp and Cqk both show si
IN central collisions as co

2 Normalized cumulants between net-p and net-k are

nd negative at high

gnificantly higher correlation
mpared to the peripheral

ones and Poisson baselir

both UrQMD and HRG.

this excess correlation.

iﬁ; Arghya Chatterjee, VECC/HBNI, CPOD 2018, September 2018, Corfu, Greece

e.

2 The increasing trend in Cqp and Cak not observed in

More theoretical studies are needed to understand



Summary

First measurement of all 2nd-order cumulant matrix elements as a function of collision centra
Au+Au collisions v/snn= 7.7, 11.5, 14.5, 19.6, 27, 39, 62.4 and 200 GeV are presented. Resu

shown for the kinematic range of |n

2 An excess correlations petween net-cr

observed for central collisions with

| < 0.5and 0.4 < pT < 1.6 GeV/c as well as differe

Nt nf-w

ity for
ts are
iINndows.

arge and net-kaon, and net-charge and net-proton are
respect to the peripheral ones. The correlations increase with

iIncreasing the beam energy. This increase is larger compared to the Poisson baseline and has not
been observed for the UrQMD event generator.

In QGP phase, B-S correlation is negative. We also observed negative p-K correlation. Although direct
guantitate comparison is not possible.

dependence with the An acceptance window.

Thank You

i /A\ ; Arghya Chatterjee, VECC/HBNI, CPOD 2018, September 2018, Corfu, Greece

Both diagonal and off-diagonal cumulants of net-charge, net-kaon and net-proton show linear



Backup ﬁ -

Back up slides

i /A\ST; AR Arghya Chatterjee, VECC/HBNI, CPOD 2018, September 2018, Corfu, Greece




pr-integrated efficiency
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Analysis flowchart

Cleaned Sample of Centrality selection:

Minimum-bias events ' Vertex selection et Reference Multiplicity 2

Efficiency estimation:

. 4______ Particle Identification Track selection:
Embeddmg.and Tok n-Sigma and mass2 cut DCA and TPC hits cuts
matching
Cumulants in terms of Statistical Error: Efficiency correction: both

factorial moment T ’

analytical method ’ observables and error

Results: Diagonal and g ~ Systematic error:
off-diagonal cumulants Varying different systematic cuts

STAR
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Cumulant ratio:
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B-S correlation in Partonic medium

'_.; d -1/3 1/3 0
b S -1/3 1/3 -1
- C_,. Hadron ga; — 1
0.4 |- T sz Hadron gas| B - 3(Au + Ad + AS),
0.2 F. P = CBS Latti.ce ; = %Au — %Ad — %AS )
r | | | | .| (::QS lLattllcel i = —As.
00.6 0.8 1 T/F;_‘.Z 1.4 1.6 PartOr"C
¢ 1
V. Koch et al. PRL.95.182301 (2005), Cps = —3 (0B93) _ _ 3y §<A“ +Ad + AS)(_AS) _1
(682) =° (as)? -
As)

2 In QGP phase, B-S correlation is negative, (0B6S) < 0



Net-proton multiplicity distributions:

108k 7.7 GeV 14.5 GeV 19.6 GeV

o
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» Efficiency uncorrected
IN|<0.5 and 0.4<pT<1.6 GeV/c
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Net-kaon multiplicity distributions:

..é’ 1056 7.7 GeV ‘:
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—fficiency uncorrected
IN|<0.5 and 0.4<pT<1.6 GeV/c
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