OBSERNATION OF
DECONFINEMENT PHASE

TRANSI TION
I[N NUCLEUS-NUCLEUS COLLISIONS

® BAsIc |bEA
@ @ SIGNALS OF DECONFINEMENT

® ® @ COoNCLUSIONS AND FUTURE

M., GAZ DZICKI

IKF FRANKFIRT
AS KIEWCE






® BASIC I1DEA
e e B g |

A <+ A COLLISION

i -3

S

N\

\

= COLLISION E'HE'EG’?\
LOW HIGH
iy s10 f!'\r/m# >
!

Low S4 GEV/§w®  HiGH
ENERGY DENSITY

DEGRFEES of FREEDON
HADRON S RUARKS AND CLUQNS



IN THE CASE OF TRANSITION ONE
EXPECTS ANOMALIES IN THE

ENEREY DEPENDENCE OF THE
RELEVANT OQBSERVABLES
T R TR 8

A SIMPLE ANALOGY
T a

%= |
=100°C

Y



® ® S!GNALS OF DECONFINENENT
—

BASIC DATA:
e e T T,

NA4S AT CERN SPS

EWERGY scan PROGRAM AT CERM  SPS

+ AGS
-+ RHIC

BAS\C \DEAS.
R s

STATISTCAL MODEL GF THE
EARLY STAGE (sSHEs)

M.G. M.I GORENSTEIN
ACTA PHYS, POLON. B30 (B33) 270S



CENTRAL PB+PB AT:

30 AGeV 40 AGeV B0 AGeV 160 AGeV

FuLL - MEASURED
OPEN - REFLECTED



e THE PION KINK

S\GNALS OF DECANFINEMENT

e ——

- 25
=
.
== THE PION KINK §} = |
w20
15
10
S_
"
£ ¢
~ 02 "
ﬂ- %
i
0.1 | e o = ==
f
al
i
% 300-
== THE STEP IN SLOPES: < K* {' 4
I'-r -
i“
200 |
A ATE i
iy A
W MALG
100+ & ACGS
== pHP & HHIU
0 3 10 15
F(GeV'™)

F sl



()N

A+l o

F (GeV'"?)

ﬂﬁlm

<r> = 3 (<> + <)

<Nw> & MEAN NUMBER OF WOUNDED NUCLEONS



- THE PION KINK

DECOMNFINEMENT
-

AN INCREASE oF EWTROPY
FRODJUCTION

DUE TC HIGH NMUMBER CF
EFFECTIVE PDEGREES OF
FREEDOM IN ﬂErP._, 3

AN INCREASE O PION YIELD
AT THE OMNSET OF DECIN FINEMENT

WITHIN SHES®
W
<wp~ 9 -F |re

FH{@;

M.6. Z.PHYs C46(95)65H

€D PN ABSORFTIGN DVRING Expansiosd



# cau:sno“

THE EARLY STAGE k— E ~ Vgl
OF THE cOoLUSAM -1
Sl "‘-‘3/3 *"-(‘I?)

o Gl g
¢
T~ 14‘& (<) "

<nd~S ~ %-\FT ~ %(ﬁ) : %yf'(uq)%-
<~ g (@)
%= {‘:&H TETe

a4 TS5T,
<wo




2

(m)/(Ny)

WITHIN SHMES
ONSET OF DECONFINEMENT AT 20 AGEV

(A+A)-(p+p) -




== THE STRANGE HORN
e ——— e ———

STRANG E/ MON STRANGE RATIO
“

HADRON GAS: (K+K ,)/(Tr)
FOR T ~ Tc

= 3, —M
<ktR> ~ g T ‘e 2

{n> ~igy T

QG’F.’ kS+§J/(%+u+E+d+E)
T>Te  (ms<T)

{S+E> o~ %575

<ns> A Ans T-j




M.G., D.ROMRICN , Z. PHYS. (3|
(139¢) s§

MG MILGORENSTEIN  APP 1330
(1332) zz0§



(KHKn)

0.1

0.2




EAS>+ CrtRD

<wTD>

g =

E

I CONFINED MIXED PHASE

ITHIN SMES ONSET oOF
IPECONFINEMENT AT A0 A-GEV

HGM

SHES

PREBLEMS OF HONELS wHICH DO MNOT
ASSUME PHASE TRANSITION E.G.:

HADRGN GAS MOPEL RY CLEYRANS REPLICH



(1/m,) d’n/(dydm,) (GeV™)

w= THE STEP IN SLOPES
e ————————

S

Y

e
¥

B 07

K-

158 AGeV
x 100

80 AGeV
% 10

40 AGeV

30 AGeV
x* 0.1

1 7%
m,-m (GeV)



(1/my) d°n/(dydmy) (GeV ™)

—_—
=

LA
T

f—
=

]
L

K-I'-

158 AGeV
» 100

80 AGeV
» 10

40 AGeV

30 AGeV
»* 0.1

preliminary

-
1 1.5
mp-m (GeV)



T [(MeV]

350

300

250

200

150

100

= ') o
& e v/T
mr dme

(HTEW)

i k L

10
Vs [GeV]



T (MeV]

300

230+

200

150+

100

1 10

10°

Vs [GeV]



aw THE STEP |N SLAPES

ONSET QF DECONFINEMENT

n
T £
€
F F

L. Van Hove , PHYS. LETT.
Big 133 (82)



T (MeV]

A dn -
e s
Y20
350
K-
300} +'
250+
.
200+ A
150} L&
1 10 10
Vs [GeV]

WITHIN  SHES (QuALITATWVELY
ONSETOF PECONFINEMENT AT = 30 AGEYV

GORENSTEW  .C. BUGAEV,
hep-ph/ 0303041, o appear in Y. LET.




SIGNALS oF DECANFINENENT

THE PioN KINKS

THE STRANGE HORN?

THE STEP IN SLOPESS

-~ 25
3
Z
i
'i.".-
L3 g
e H
~ 02 F_
5; %
&
0.1 o A
7
.
M
&
o 300
= K’ {, i
P
iﬂ
o - d
& - il
.l.,p"' A+
B A4S
100 A AGS
. == P & RHIC
0 5 10 15

F(GeV )



POSSIRLE NEW MEASURNENTS
F*F . P+Hl C+C I“?i*ﬁ.. at |0- 200 A GEV

LWE ARE L00WING FOR MNEW COLLABOAATORS

(KHKn")

t

@ - ENERGY SCAN|PROGRAM
WITH
LIGHT ION'S

1 10 10°

\[syn (GeV)

STUDY ONSET OF DECONFINEMENT AS
A FUMNCTION OF SYSTEM SITE



