A Statistical Analysis of Excitation Functions

PHENIX-BNL Groups Meeting — 11/4/04
Jeffiery 1. Mitchell
(Brooktiaven National-L-aporatoryy)

Outline:
- Motivation
- Rules and Procedures
- Survey and Analysis of Excitation Functions
- Summaries

- Conclusions

Jeffery T. Mitchell (BNL) — PHENIX-BNL Group Meeting — 11/4/04




Motivation I

Is there any: signi of criticall behavier due; o a
phase transition to) the, Quark-Gltuen Plasma
N the available world dataset?

Image from http://onsager.bd.psu.edu/~jircitano/heatcurv.htm/

Example: The
Heating Curve
for Water

180gz209Te-Cx(00-{-2500C)
solid
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Heat added (J)
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Motivation II

A scan by eye of excitation functions of relativistic heavy ion

ebservables suggests' that there Is “something goeing on” at sgrt(syy)
~ 5-10/GeV.

Is this a statistically significant statement?

From M. Gazdzicki for the NA49 Collaboration at QM2004
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Rules of the Game 1

This Is a statistical analysis of 32 excitation fiunctions; of
Various relativistic heavy ien ebservables.

Each observable will' be plotted! asia function off the, eEneray.
avaIiIabIe JOr particle’ production: cast as sgrt(syy) on a log
scale.

Eachl ebservable will be fit up to: 150 GeVowithrthe fellowing
functional fiorms (meant ter be phenemenoelogicall forms only):
x LInear
s Linear + Linear, continuous curve; constraint
s Linear + 2"9-order polynomial, continuous curve constraint:
s 3'-order polynomial

NOTE: TThe observable willfbe pletted!in the appropriate; linear
or'log scale. The fit willlbe dene to be liInearin that scale, so
|0g-10g plots are fitted exponentially: on  the x- andl y-axes.

NOTE: Each' point firom all experiments Is counted, weighted
only: by the error bars. The error bars include; statistical’and
systematic errors, when available.
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Rules of the Game II

The line, line+line, and line+polynomial fits willf be
tested fior compatibility with the dataset by
applying a chi-square; goodness-of-fit test down to
a 1% Confidence, Level (C.L). The result of the test
will' be stated! as follows:

s C.I., of test passed ati the chi-square; minimum.
= Range of a PASS result above the 5% C.L.
s Sgrt(s,y) off the ehi-square minimum

Most off the excitation functions exhibit a flattening
at or'abovel CERN energies, therefore, the turn-

over point of al fit to a 3/®-order polynomial willfalso PP T
be stated. This: point will be universally: defined as - Vi
the point at whichithe scaled first derivative of the R
Curve crosses the 45 degree inclination; on the plot

(see figure).

At the end, the mean and standard deviation ofi the
points of minimum, chi-sguare and! the mean of the
3rd-grder CFolynomial turn-over points will be
calculated.
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Pion lemperature

Linear Fit:

x2 = 34.7/8

Line+Line Fit:
C.L.=50%. [4.0,10.0]

Minimum at s1/2=5.0

v E895 (AGS) Poly+Line Fit:

% NA4Y (SPS) ’
N TR ) C.L.=50%. [4.0,9.0+]

% Minimum at s/2=8.0

‘ 3rd-order polynomial:

10
‘Isuu [GeV] Pass w/ C.L.=25%.
Turn-over=7.3

10
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Pion lemperature

Mo
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v E895 (AGS)
= NA49 (SPS)
s PHENIX (RHIC)

T

2 I ndf 342615
al 0.04555 + 0.01788
b1 0.2002 + 0.03246
b2 0.003078 = 0.005208
x1 5.05 + 0.0555
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10 10°
\s\y [GeV]

Linear Fit:
x2 = 34.7/8

Line+Line Fit:
C.L.=50%. [4.0,10.0]

Minimum at s1/2=5.0

Poly+Line Fit:
C.L.=50%. [4.0,9.0+]

Minimum at s1/2=8.0

3rd-order polynomial:
Pass w/ C.L.=25%.
Turn-over=7.3
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®x1

¢* I ndf 2301/ 4

002407 + 0.04512
0.478 + 0.1438
02706 + 0.1099
0.003086 + 0.008403
7.95+ 0.09644
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10
\'sy [GeV]

Linear Fit:
x2 = 34.7/8

Line+Line Fit:
C.L.=50%. [4.0,10.0]

Minimum at s1/2=5.0

Poly+Line Fit:
C.L.=50%. [4.0,9.0+]

Minimum at s1/2=8.0

3rd-order polynomial:
Pass w/ C.L.=25%.
Turn-over=7.3
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E895 (AGS)
NA49 (SPS)
PHENIX (RHIC)

¥ I ndf 7.036/6
p0 0.003671=+ 0.02799
p1 0.4146 £ 0.08376
p2 -0.2871 + 0.0692
p3 0.06307 £ 0.01724

10 10°
\s\y [GeV]

Linear Fit:
x2 = 34.7/8

Line+Line Fit:
C.L.=50%. [4.0,10.0]

Minimum at s1/2=5.0

Poly+Line Fit:
C.L.=50%. [4.0,9.0+]

Minimum at s1/2=8.0

3rd-order polynomial:
Pass w/ C.L.=25%.
Turn-over=7.3
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Negative Kaon femperature

-
—s—
HEH

*ﬁjé

i
{} E895 (AGS)

E866 (AGS)
NA44 (SPS)

{ NA49 (SPS)

PHENIX (RHIC)

—

10 10°
\syy [GeV]

Linear Fit:
x2 =57.3/11

Line+Line Fit:
C.L.=25%. [5.0,6.0]

Minimum at s1/2=6.0

Poly+Line Fit:
C.L.=10%. [5.0,31.0]
Minimum at s1/2=6.0

3rd-order polynomial:

Turn-over=7.5
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Negative Kaon femperature

Linear Fit:
x2 =57.3/11

v E8Y3 E’ZGEI
+ E866 t’AG:gi

HEH

« NA44 (SP
= NA49 (SP

o PHENIX (RHIC) Line+Line Fit:

C.L.=25%. [5.0,6.0]

Minimum at s1/2=6.0

11.58/10
al 0.03421+ 0.01627
b1 0.2328 + 0.02335
b2 0.03542 + 0.006716
x1 5.95 + 0.08993

Poly+Line Fit:
C.L.=10%. [5.0,31.0]

Minimum at s1/2=6.0

| | 1 111 I| | | | 1 111 I| |
10 10°
'\|5NH [GeV]
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—
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Negative Kaon femperature

Linear Fit:
x2 =57.3/11

Y E‘Eﬁﬁﬂgi
& ESI‘FE(AF?

HEH

+ NA44 (SP
w NA49 (SP

. PHLfof 1C) Line+Line Fit:

C.L.=25%. [5.0,6.0]

Minimum at s1/2=6.0

¢ [ ndf 11579
0.003614 + 0.1109

0.329 + 0.3454

p2 -0.07372 + 0.2643
b2 0.03609 + 0.007132
x1 5.95+ 0.05536

Poly+Line Fit:
C.L.=10%. [5.0,31.0]

Minimum at s1/2=6.0
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3rd-order polynomial:
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Negative Kaon femperature

Linear Fit:

+ NA44 (SP
w  NA49 (SP

. PHLNIX (RHIC)

¥ EE!E(ZG‘EI
i EE&E(AF:E;

¢ I ndf

2706/ 11

-0.0159 + 0.02797
0.4973 + 0.07532
-0.3359 + 0.06133
0.07755 + 0.01489

—
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\s\y [GeV]

x2 = 57.3/11

Line+Line Fit:
C.L.=25%. [5.0,6.0]

Minimum at s1/2=6.0

Poly+Line Fit:
C.L.=10%. [5.0,31.0]
Minimum at s1/2=6.0

3rd-order polynomial:

Turn-over=7.5
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Positive Kaon Temperature

+ NA44 (SP.
m NA4Y (SP.

o PHLNIX (RHIC)

v E3Y3 HGEI
L E866 Hfé

2

10

\s\y [GeV]

Linear Fit:
x2 = 348.3/15

Line+Line Fit:

Minimum at s1/2=4.0

Poly+Line Fit:
C.L.=1%.
Minimum at s1/2=4.0

3rd-order polynomial:

Turn-over=6.9
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Positive Kaon Temperature

Linear Fit:

jﬂalyéér‘élt;ij | | 1 IIII| X2=348.3/15

E866 (Aﬁg

NA4L4 (SP
NA4LY9 (5P
PHENIX (RHIC)

—s—
HEH

Line+Line Fit:

Minimum at s1/2=4.0

477111
0005717 £ 0.007E13

Poly+Line Fit:
C.L.=1%.

Minimum at s1/2=4.0

0.3405 = 0.01612
0.03414 = 0.00607 4

4.05 = 0.08361

| | | 1 111 I| | | | 1 111 I| |
10 10°
'\|5NH [GeV]
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3rd-order polynomial:

Turn-over=6.9




Positive Kaon Temperature

Linear Fit:

¥ FE3U3 HGE}
+ E866 Hfé

» NA44(S
w  NA4Y (SP

o PHLNIX (RHIC)

—s—
HEH

0.02052 + 0.006767

223710

0.2978 + 0.05817
-0.9399 + 0.2519
1.359 + 0.2652

395+ 0.01374
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\s\y [GeV]

x2 = 348.3/15

Line+Line Fit:

Minimum at s1/2=4.0

Poly+Line Fit:
C.L.=1%.
Minimum at s1/2=4.0

3rd-order polynomial:

Turn-over=6.9
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Positive Kaon Temperature

Linear Fit:

¥ EE!E(ZG‘EI
i EE&E(AF:E;

+ NA44 (SP
w  NA49 (SP

. PHLNIX (RHIC)

2 1 ndf

-0.03516 + 0.01206

7278713

0.6128 + 0.0416
-0.4454 + 0.03963
0.1042 + 0.01055

10
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\s\y [GeV]

x2 = 348.3/15

Line+Line Fit:

Minimum at s1/2=4.0

Poly+Line Fit:
C.L.=1%.
Minimum at s1/2=4.0

3rd-order polynomial:

Turn-over=6.9
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Linear Fit:
x2 = 157.3/10

Line+Line Fit:
Minimum at s1/2=10.0
Poly+Line Fit:

Minimum at s1/2=5.0

3rd-order polynomial:

Turn-over=>5.1
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Proton Femperature

Linear Fit:
x2 = 157.3/10

¥ I ndf 12117
al 0.1328 + 0.002639
b1 0.1352 + 0.005081
b2 0.04307 + 0.01324
x1 9.95 + 0.05692
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Line+Line Fit:
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Poly+Line Fit:
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Minimum at s1/2=5.0

10 10° 3rd-order polynomial:

\'sy [GeV]
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Proton Femperature

¢ ndf 90.63/6
p0 0.23 £ 0.01667
p1 -0.2762 + 0.06943
p2 0.4195 + 0.07027

0.05659 + 0.009358
x1 5.05 + 0.0979
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Linear Fit:
x2 = 157.3/10

Line+Line Fit:
Minimum at s1/2=10.0
Poly+Line Fit:

Minimum at s1/2=5.0

3rd-order polynomial:

Turn-over=>5.1
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Proton Femperature

Linear Fit:
x2 = 157.3/10

¢ ndf 146.8/8
p0 0.1256 + 0.008409
p1 0.1707 + 0.03497
p2 -0.04636 + 0.04288
p3 0.01053 + 0.01296
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“Freeze-out” Temperature

Blast wave Linear Fit:

x2 = 165.5/18

Line+Line Fit:
C.L.=25%. [2.0,4.0]

Minimum at s1/2=3.0

SIS, AGS

NA49 (SPS)
NAS7 (SPS)
CERES (SPS)
WA97 (SPS)
STAR (RHIC)
PHENIX (RHIC)

0 | | IIIIII| | IIIIIII|

2

1 10 3rd-ord | ial:
de:m : O L,Rr dr m, |0(PTsi1r_1h pj (m ;cosh p] \17 [GE‘U] ra-order polynomia

flow profile B.or) =B, (/R . ) Turn-over=5.5

Poly+Line Fit:
C.L.=50%. [2.0,4.0]

Minimum at s1/2=4.0

& x -+ «x - H -
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“Freeze-out” Temperature

Blast wave Linear Fit:

x2 = 165.5/18

Line+Line Fit:
C.L.=25%. [2.0,4.0]

Minimum at s1/2=3.0

1578/ 15

SIS AGS al -19.51+ 5.425
NA49 (SPS) |w1  swsi2s2s
NAS7 (SPS) 5
CERES (SPS) b2 9.031+ 5.229
WAY97 (SPS) x1 2.95 + 0.09629
STAR (RHIC)
PHENIX (RHIC)

0 | IIIIIII| | IIIIIII|

1 10 3rd-order polynomial:
de:m : . J-ORr dr m. Io(pTSi-:-‘h p) (m ;cosh p] \17 [GEv] p y

flow profile B.or) =B, (/R . ) Turn-over=5.5

Poly+Line Fit:
C.L.=50%. [2.0,4.0]

Minimum at s1/2=4.0
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“Freeze-out” Temperature

Blast wave Linear Fit:

™

2 I ndf 12.42 1714

p0 -56.18 + 15.96
SIS, AGS p1 639.1+ 122.6

ﬁ}gﬁg F’Eﬁg p2 -563.5+ 168.3

CERES (SPS) | bz -5.369 + 6.035
S’?}fﬂf gﬁ?ﬂ) x1  3.95+0.00545
PHENIX (RHIC)|

0 | IIIIIII| | IIIIIII|

x2 = 165.5/18

Line+Line Fit:
C.L.=25%. [2.0,4.0]

Minimum at s1/2=3.0

Poly+Line Fit:
C.L.=50%. [2.0,4.0]

Minimum at s1/2=4.0

& x A« - H A

1 10 3rd-order polynomial:
de:m : . J-ORr dr m, |0(pTSI_:h pj (m ;cosh p] \17 [GE\}] r rdaer poly |

flow profile B.or) =B, (/R . ) Turn-over=5.5
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“Freeze-out” Temperature

Blast wave Linear Fit:

x2 = 165.5/18

Line+Line Fit:
C.L.=25%. [2.0,4.0]

Minimum at s1/2=3.0

] ] ] ] | ] ] ] ] | ] ] ] ] | ] ]
o B M |_-_|

ﬁﬂﬁg Eﬂs g2 Indf  37.69/16 | Poly+Line Fit:
.fj'%gﬂ; gﬁ‘?g p1 308.9 + 41.59 |
0 ]  |p3__a106:1201] Minimum at s1/2=4.0
02
de:m - D [frdr m, |O(PTsi$h p) (m ; cosh p] \17 [GeV]
flow profile  B.() =B,(/R ... ) e

SI8, AGS
CERE. rSPS pl 11.2 + 6.669 |
C.L.=50%. [2.0,4.0]
PHENIX (RHIC|p2  -2059+43.58 |
1 10 3rd-order polynomial:
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Iiransyverse Velocity

Linear Fit:
x2 = 1053/21

Line+Line Fit:
C.L.=10%. [2.4,2.6]

Minimum at s1/2=2.5

RYA)

AGS

iﬂ? Eﬁﬁj Poly+Line Fit:
CERES (SPS)
WA97 (SPS) C.L.=25%. [2.4,3.7]
STAR (RHIC) o
PHENIX (RHIC) Minimum at s1/2=2.9

0 -I- | IIIIII| | IIIIIII| |

2

1 1 ?
dN R p ;sinh p m ;cosh p
m dm - Djordr mTIO( T ) ] 1.|| [GEV]
flow profile B.or) =B, (/R . ) Turn-over=3.9
and boost angle (boost rapidity) p =tanh ' B,
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Iiransyverse Velocity

Linear Fit:
x2 = 1053/21

Line+Line Fit:
C.L.=10%. [2.4,2.6]

Minimum at s1/2=2.5

2 1 i 2311718

AYAY a 0.008397 + 0.0104

AGS

hH‘!g‘ SPS b1 0.9398 + 0.03424 i -
hHS?}SP b2 0.05973+ 0.004408 Poly+Line Fit:
iyrrsps)) |x_ aesesooma C.L.=25%. [2.4,3.7]
STAR (RHIC LT
PHENEX(RKHC; Minimum at s1/2=2.9

0 -I- | IIIIII| | IIIIIII| |

s x oA - e

1 > sinh o 1?m cosh » 10° 3rd-order polynomial:
demTDjOrdr mTIO( TT )K1 TT ] ‘75."” [GEW

flow profile B.or) =B, (/R . ) Turn-over=3.9
and boost angle (boost rapidity) p =tanh ' B,
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Iiransyverse Velocity

Linear Fit:
x2 = 1053/21

Line+Line Fit:
C.L.=10%. [2.4,2.6]

2 1 18.82117 Minimum at s1/2=2.5

po -0.1213 + 0.0233

AYAY
AGS pi 2125+ 04781

NA49 (SPS) ez -2256:028% Poly+Line Fit:

NAS7 fSP ) |bz  b.05ter: 0.004400
o C.L.=25%. [2.4,3.7]

STAR (RHIC T
PHENEX{RI};E} Minimum at s1/2=2.9

0 ] ] 11 1 111 | ] ] 11 1 11 I| ]
i 10° 3rd-order polynomial:

0 er1dr Mo (stinh pj:(l?mTcosh p]
m ;dm 0 Toe T ! T '\IEHH [GEW
flw profile B (r) =B, (/R . )° Turn-over=3.9
and boost angle (boost rapidity) p =tanh ' B,
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Iiransyverse Velocity

Linear Fit:
x2 = 1053/21

Line+Line Fit:
C.L.=10%. [2.4,2.6]

Minimum at s1/2=2.5

¢* I ndf 139.4 /19

0.03044 + 0.009265

1.093 + 003542

Poly+Line Fit:
-0.9301 + 0.03756
0.2399+ 0.01084 C.L.=25%. [2.4,3.7]

Minimum at s1/2=2.9

B E BN |

0 | | IIIIII| t IIIIIII| |

3rd-order polynomial:

2
1 . 1 10
dN 0 J-Rr ar mo | (stmh p)K m ; cosh p]
m ;dm 0 Toe T ! T '\IEHH [GEW
flow profile B.or) =B, (/R . ) Turn-over=3.9
and boost angle (boost rapidity) p =tanh ' B,
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Pion <m;>-m,

Linear Fit:

S
N

E895 (AGS) ] x2 = 209.2/11
NA49 (SPS)
BRAHMS (RHIC)
STAR (RHIC)
PHENIX (RHIC) Line+Line Fit:

o
w

>
©
O,
EH
A
3
v

Minimum at s1/2=5.0

Poly+Line Fit:
C.L.=5%. [8.0,10.0]

Minimum at s1/2=9.0

Lol ! Lol !
10 10°
\'sy [GeV]

3rd-order polynomial:

Turn-over=5.5
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Pion <m;>-m,

Linear Fit:

S
N

fflndf 21.85/7 * x2 = 209.2/11

al 0.009486 + 0.01008
b1 0.3195 £ 0.01864

b2 0.01581+ 0.008327 : : :
x1 5.05 + 0.09787 Line+Line Fit:

o
w

<m.> - m_ [GeV]

Minimum at s1/2=5.0

W Poly+Line Fit:

v SRR :,}é”ﬁ C.L.=5%. [8.0,10.0]

o  PHENIX (RHIC) ¥
T Minimum at s1/2=9.0

Lol ! Lol !
10 10°
\'sy [GeV]

3rd-order polynomial:

Turn-over=5.5
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Pion <m;>-m,

Linear Fit:

S
N

i T ndf 124376 * x2 = 209.2/11

p0 -0.07258 + 0.02317
p1 0.6623 £ 0.078
p2 -0.3463 + 0.06472

b2 0.008064 + 0.01322 Line+Line Fit:
x1 8.95+ 0.07249

o
w

<m.> - m_ [GeV]

ﬁ Minimum at s1/2=5.0

E895 (AGS _ ]
m.mrrgpgj Poly+Line Fit:

BRAHMS (RHIC
STAR (RHL':‘} C.L.=5%. [8-0,10.0]

PHENIX (RHIC e gl
T NIX ( ) Minimum at s1/2=9.0

Lol ! Lol !
10 10°
\'sy [GeV]

3rd-order polynomial:

Turn-over=5.5
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Pion <m;>-m,

Linear Fit:
lelr nd:f | I 1T 1 Ilzllq.uzligl I I L X2 ;- 209.2/11

p0 -0.1454 £ 0.02078
p1 1.003 £ 0.07332

pa -0.8387 £ 0.07728 Line+Line Fit:
p3 0.2166 + 0.02204

S
N

o
w

<m.> - m_ [GeV]

Minimum at s1/2=5.0

Y Eﬁ :43!? gi’XrSG?P ) Poly+Line Fit:

v BRI :,}3*”‘3 C.L.=5%. [8.0,10.0]

IC)

& PHENIX (i

Minimum at s1/2=9.0

Lol ! Lol !
10 10°
\'sy [GeV]

3rd-order polynomial:

Turn-over=5.5
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S
N

-t
W

>
©
O,
-
£
A
3
v

Negative Kaon <m+->-m

E893 (AGS)
E866 (AGS
NA49 (SPS)

BRAHMS (RHIC,

STAR (RHIC

PHENIX (RHIC)

10

2

10
\'sy [GeV]

Linear Fit:
x2 = 78.37/14

Line+Line Fit:
C.L.=10%. [5.0,6.0]

Minimum at s1/2=5.0

Poly+Line Fit:
C.L.=10%. [5.0,6.0]

Minimum at s1/2=5.0

3rd-order polynomial:
Pass w/ C.L.=5%.
Turn-over=6.1
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Negative Kaon <m+->-m

Linear Fit:
x2 = 78.37/14

2 [ ndf 12.89/9
al -0.005%903 + 0.02356
b1 0.3832 £ 0.03804
b2 0.01766 + 0.01885
x1 5.05 + 0.08942

fii

|

Line+Line Fit:
C.L.=10%. [5.0,6.0]

Minimum at s1/2=5.0

<
Y
T T T T

e — S —
R B

-t
W

>
©
O,
-
£
A
3
v

Poly+Line Fit:
C.L.=10%. [5.0,6.0]

Minimum at s1/2=5.0

E893 .qr;g;
E866 (AG 8
NA49 (SPS)
BRAHMS (RHIC,
STAR (RHIC)
PHENIX (RHIC)

&« HE» A

10 ‘

3rd-order polynomial:

10
‘Isuu [GeV] Pass w/ C.L.=5%.
Turn-over=6.1
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Negative Kaon <m+->-m

Linear Fit:
x2 = 78.37/14

* [ ndf 11.41/8
0.3542 + 0.2986

-0.8727 + 1.04

1.07 + 0.8855

0.01593 + 0.02949

4.957 + 0.08806

Line+Line Fit:
C.L.=10%. [5.0,6.0]

Minimum at s1/2=5.0

<
Y
T T T T

e — S —
R B

-t
W

>
©
O,
-
£
A
3
v

Poly+Line Fit:
C.L.=10%. [5.0,6.0]

Minimum at s1/2=5.0

+ E866 (AG.
m NA4Y I"SPﬁ

s BRAHMS (RHIC
« STAR (RH Rﬂ&
s PHENIX (RHIC)

10 ‘

3rd-order polynomial:

10
‘Isuu [GeV] Pass w/ C.L.=5%.
Turn-over=6.1
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>
©
O,
-
£
A
3
v

Negative Kaon <m+->-m

2 I ndf 18.73/12

pl
p1
p2
p3

-0.261+ 0.05643
1.392 £ 0.1744
-1.132+ 0.159
0.282 + 0.04105

IC)

10 10°
\s\y [GeV]

Linear Fit:
x2 = 78.37/14

Line+Line Fit:
C.L.=10%. [5.0,6.0]

Minimum at s1/2=5.0

Poly+Line Fit:
C.L.=10%. [5.0,6.0]

Minimum at s1/2=5.0

3rd-order polynomial:
Pass w/ C.L.=5%.
Turn-over=6.1
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Proton <m.>-m,

Linear Fit:
x2 = 28.0/10

E895 (AGS)
E866 (AGS)
NA49 (SPS)
PHENIX (RHIC)

S
o

Line+Line Fit:
i C.L.=5%. [5.0,+]

Minimum at s1/2=6.0

S
N

>
©
O,
Eﬂ.
A
3
v

Poly+Line Fit:
C.L.=10%. [5.0,+]

Minimum at s1/2=5.0

2
10 10 3rd-order polynomial:
\[Syuy [GEV] PASS w/ C.L.=25%.
Turn-over=6.2
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Proton <m.>-m,

Linear Fit:
x2 = 28.0/10

S
o

E895 (AGS)
E866 (AGS)
NA49 (SPS)
S ) Line+Line Fit:

1 } C.L.=5%. [5.0,+]
Minimum at s1/2=6.0

S
N

>
©
O,
Eﬂ.
A
3
v

2 [ ndf 121417

al 0.07926 + 0.03671 = 4
Poly+Line Fit:
b1 0.3443 + 0.05204

b2 0.08023 + 0.02549 C.L.=10%. [5.0,+]
x1 5.95 + 0.06167

Minimum at s1/2=5.0

10 ‘

10 3rd-order polynomial:
\'sy [GeV] PASS w/ C.L.=25%.
Turn-over=6.2
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Proton <m.>-m,

Linear Fit:
x2 = 28.0/10

E895 (AGS)
E866 (AGS)
NA49 (SPS)
PHENIX (RHIC) Line+Line Fit:

} C.L.=5%. [5.0,+]
Minimum at s1/2=6.0

S
o

S
N

>
©
O,
Eﬂ.
A
3
v

105116
0.37711 0.246
-0.8634 + 0.9335 Poly+Line Fit:

1.162 + 0.8445 "
0.08326 + 0.02444 C.L..=10%. [5.0,+]

4.95 + 0.09926 Minimum at s1/2=5.0

10 ‘

10 3rd-order polynomial:
\'sy [GeV] PASS w/ C.L.=25%.
Turn-over=6.2
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Proton <m.>-m,

Linear Fit:

2 | ndf 10.98 / 8 x2 = 28.0/10

p0 0.01078 = 0.07717
pi 0.6522 = 0.2353
p2 0.3678 = 0.2174
p3 0.07384 = 0.05841

S
o

Line+Line Fit:
C.L.=5%. [5.0,+]

Minimum at s1/2=6.0

S
N

>
©
O,
Eﬂ.
A
3
v

E895 (AGS) Poly+Line Fit:
E866 (AGS)
NA4Y (SPS) C.L.=10%. [5.0,+]
PHENIX (RHIC)

Minimum at s1/2=5.0

10 ‘

10 3rd-order polynomial:
\'sy [GeV] PASS w/ C.L.=25%.
Turn-over=6.2
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/1" Ratio

FOPI (SIS
E895 (AGS)

E877 (AGS)
NA49 (SPS)
BRAHMS (RHIC)
STAR (RHIC

s HENEA«

PHENIX (RHIC)

10 10°
\'sy [GeV]

Linear Fit:
x2 =49.0/12

Line+Line Fit:
C.L.=90%. [4.0,7.0]

Minimum at s1/2=5.0

Poly+Line Fit:
C.L.=90%. [4.0,8.0]

Minimum at s1/2=5.0

3rd-order polynomial:
PASS w/ C.L.=25%.
Turn-over=6.6

Jeffery T. Mitchell (BNL) — PHENIX-BNL Group Meeting — 11/4/04



1t/7tt Ratio

Linear Fit:

y? | ndf 4.56 / 8 x2 =49.0/12

al 2214+ 0.143
b1 -1.533 + 0.2135
b2 0.1087 + 0.01744 Line+Line Fit:

x1 5.05 + 0.05064 C_|__=90°/o. [4-0,7-0]

Minimum at s1/2=5.0

Poly+Line Fit:
C.L.=90%. [4.0,8.0]

Minimum at s1/2=5.0

2
10 10 3rd-order polynomial:

\|E‘»,..,,.,I [GeV] PASS w/ C.L.=25%.
Turn-over=6.6
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/1" Ratio

Linear Fit:

721 ndf 3.004/7 x2 =49.0/12

p0 1.533 £ 0.02271
pi 1.46 = 0.03362

p2 2,921 + 0.0482 . ) 1
b2 0.1019 + 0.01761 Line+Line Fit:

x1 4.986 + 0.06302 "
= 5 C.L.=90%. [4.0,7.0]
¥ EEQS £G§

" E877(AG Minimum at s1/2=5.0
w NALY(SP
m BRAHMS (RHIC)
¥ STAR (RHIC

o PHENIX (RHIC)

Poly+Line Fit:
C.L.=90%. [4.0,8.0]

Minimum at s1/2=5.0

10

2
3rd-order polynomial:

10
\|E‘»,..,,.,I [GeV] PASS w/ C.L.=25%.
Turn-over=6.6
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/1" Ratio

Linear Fit:

2 1 ndf 14.01 /10 X2 = 49_0/12

pl 2.6+ 0.01T28
p1 =2.871+ 0.014486
p2 1.737 + 0LDOTBAE

T pa 0.3636 + 0.003634 Line+Line Fit:

FOPI (518) C.L.=90%. [4.0,7.0]
sy

E877 (AGS) ini 1/2=
NA49 (SPS) Minimum at s 5.0
BRAHMS (RHIC
STAR (RHIC)
PHENIX (RHIC)

s EENE 4

Poly+Line Fit:
C.L.=90%. [4.0,8.0]

Minimum at s1/2=5.0

H——

10 g

10 3rd-order polynomial:
\'sy [GeV] PASS w/ C.L.=25%.
Turn-over=6.6
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K/K* Ratio

Linear Fit:
x2 = 1255/11

¥ i:

Line+Line Fit:

Minimum at s1/2=7.0

E866 (AGS)
NA44 (SPS)
NA49 (SPS) Poly+Line Fit:
BRAHMS (RHIC)
7 STAR (RHIC)
PHENIX (RHIC)

Minimum at s1/2=8.0

10 g

10 3rd-order polynomial:
\'sy [GeV] PASS w/ C.L.=50%.
Turn-over=27.5
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K/K* Ratio

Linear Fit:
x2 = 1255/11

Line+Line Fit:

|
i ﬁAE (Sig,jl'
m NA4Y (5P

. gR.JHMS fnmcj = ¥
M N.meﬁm; Minimum at s1/2=7.0

42 { ndf 617
a1l 0.6162 + 0.07035 Poly+Line Fit:
b1 0.3437 + 0.1216
b2 0.07969 + 0.03347
] x1 6.95 + 0.0542

Minimum at s1/2=8.0

2
10 10 3rd-order polynomial:

\|E‘»,..,,.,I [GeV] PASS w/ C.L.=50%.
Turn-over=27.5
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K/K* Ratio

E ffi &fﬂf‘

i E{Nﬁﬂ IC)

p2
b2
x1

26.44 /6

0.6003 + 0.004862
0.416 + 0.009366
-0.07526 + 0.008667
0.07441+ 0.003323
8.05 + 0.07907

10

Jeffery T. Mitchell (BNL) —

2

Sy [GeV]

Linear Fit:
x2 = 1255/11

Line+Line Fit:

Minimum at s1/2=7.0

Poly+Line Fit:

Minimum at s1/2=8.0

3rd-order polynomial:
PASS w/ C.L.=50%.
Turn-over=27.5
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K/K* Ratio

|
&
|
|

]
.

¢ ndf 10.88/9
0.5676 + 0.01672

0.5659 + 0.04338

-0.2552 + 0.03112

0.03818 + 0.006762

(AGS,
NA44 (SP.
NA49 (SPS)
BRAHMS RHIC]
STAR (RHIC)

PHENIX (RHIC)

Jeffery T. Mitchell (BNL) —

10

2

Sy [GeV]

Linear Fit:
x2 = 1255/11

Line+Line Fit:

Minimum at s1/2=7.0

Poly+Line Fit:

Minimum at s1/2=8.0

3rd-order polynomial:
PASS w/ C.L.=50%.
Turn-over=27.5
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Antiproton/Proeton Ratio

Linear Fit:
x2 = 1886/9

—

]

=

—
=l

Line+Line Fit:

Minimum at s1/2=8.0

ka3

—
=l

E802 (A r;?
NA44 (SP.

NA49 (SPS)
BRAHMS (RHIC,
STAR mﬂﬂ
PHENIX (RHIC)

Poly+Line Fit:

=
I
>
©
c
2
~
o
——
c
o
ol
0
.
S
I=
c
L= |

—
=l

s EE»H

m Minimum at s1/2=6.0

| Lol | Lol |
10 10°
\sy [GeV]
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3rd-order polynomial:

Turn-over=27.0




Antiproton/Proeton Ratio

Linear Fit:
x2 = 1886/9

—

=

Line+Line Fit:

—
=I

Minimum at s1/2=8.0

ka3

—
=l

349.1/86

-0.2285 + 0.00475
0.9695 + 0.005872
0.3008 + 0.004693
8.05+ 0.07324

Poly+Line Fit:

=
T
>
©
c
2
2
o
——
c
o
el
0
B
S
I;
c
<

—
=l

Minimum at s1/2=6.0

10

2

\s\y [GeV]
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3rd-order polynomial:

Turn-over=27.0




Antiproton/Proeton Ratio

Linear Fit:
x2 = 1886/9

—

=

Line+Line Fit:

—
=I

Minimum at s1/2=8.0

ka3

—
=l

449175

1.28 + 0.04797
2.035 + 0.06183
-5.778 + 0.0797
-0.3008 + 0.003123
5.95 + 0.09964

Poly+Line Fit:

=
T
>
©
c
2
2
o
——
c
o
el
0
B
S
I;
c
<

—
=l

Minimum at s1/2=6.0

10°
\syy [GeV]
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3rd-order polynomial:

Turn-over=27.0




Antiproton/Proeton Ratio

Linear Fit:
x2 = 1886/9

—

=

Line+Line Fit:

—
=I

Minimum at s1/2=8.0

—
=l

61.31/77
0.2945 = 0.0003044

b
I AT Bl T NN

Poly+Line Fit:

=
T
>
©
c
2
2
o
——
c
o
el
0
B
S
I;
c
<

£.7635 = 0.000476

—
=l

0.4975 = 0.0007232
0.01416 = 0.0007142

Minimum at s1/2=6.0

10°
\syy [GeV]
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3rd-order polynomial:

Turn-over=27.0




K/t Ratio

Linear Fit:
x2 = 89.2/10

—&—
—&—
—8—

Line+Line Fit:
C.L.=50%. [4.0,+]

Minimum at s1/2=10.0

E866 (AGS)
NA44 (SPS)
il NA49 (SPS)

0 BRAHMS (RHIC,

) PHENIX (RHIC)

10 g

Poly+Line Fit:
C.L.=75%. [4.0,+]

Minimum at s1/2=5.0

10 3rd-order polynomial:
\'sy [GeV] PASS w/ C.L.=75%.
Turn-over=34.2
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K/t Ratio

Linear Fit:
x2 = 89.2/10

* 1 nadi 617/6
&l -0.03847 + 0.004424
b1 0.1168 + 0007618
b2 0.07221 + 0.008628

—8—

Line+Line Fit:
C.L.=50%. [4.0,+]

Minimum at s1/2=10.0

xl .05 + 0.07T108

E866 (1GS)
NA44 (SPS)
NA49 (SPS)
BRAHMS (RHIC)
PHENIX (RHIC)

Poly+Line Fit:
C.L.=75%. [4.0,+]

Minimum at s1/2=5.0

10 g

10 3rd-order polynomial:
\'sy [GeV] PASS w/ C.L.=75%.
Turn-over=34.2
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K/t Ratio

2 I ndf J016/ 5

p0
p1
p2
b2
x1

0.03853 + 0.03728
02133 + 0.1466
0.3405 + D.1416
0.07237 + 0.007684
495+ 0.06216

—8—

E866 (AGS)
NA44 (SPS)
NA49 (SPS)
BRAHMS (RHIC)
PHENIX (RHIC)

10 10°
\'sy [GeV]

Linear Fit:
x2 = 89.2/10

Line+Line Fit:
C.L.=50%. [4.0,+]

Minimum at s1/2=10.0

Poly+Line Fit:
C.L.=75%. [4.0,+]

Minimum at s1/2=5.0

3rd-order polynomial:
PASS w/ C.L.=75%.
Turn-over=34.2
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K/t Ratio

v2 | ndf 5.911/8

p0
pi
p2
p3

-0.02409 = 0.01494
0.06207 + 0.04982
0.06338 + 0.04571

-0.02605 + 0.0118

E866 (1GS)
NA44 (SPS)
NA49 (SPS)
BRAHMS (RHIC)
PHENIX (RHIC)

10 10°
\'sy [GeV]

Linear Fit:
x2 = 89.2/10

Line+Line Fit:
C.L.=50%. [4.0,+]

Minimum at s1/2=10.0

Poly+Line Fit:
C.L.=75%. [4.0,+]

Minimum at s1/2=5.0

3rd-order polynomial:
PASS w/ C.L.=75%.
Turn-over=34.2
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K*/7t" Ratio

E866 (AGS)
NA44 (SPS)
NA49 (SPS)
BRAHMS (RHIC)
PHENIX (RHIC)

10 10°
\'sy [GeV]

Linear Fit:
x2 =1990/11

Line+Line Fit:
C.L.=25%. [5.0,5.0]

Minimum at s1/2=5.0

Poly+Line Fit:
C.L.=25%. [5.0,5.0]

Minimum at s1/2=5.0

3rd-order polynomial:

Turn-over=17.8 (10.6)
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K*/7t" Ratio

!

.
N EJJ(SP:?

= NA49 (SP
®m BRAHMS (RHIC,
® PHENIX (RHIC)

¢* I ndf B.121/8
al 0173+ 0.005019
b1 0.539 + 0.01094
b2 -0.01147 + 0.00858

x1 495+ 0.08559
I T N A | I 1 11l I

10 10°
\'sy [GeV]

Linear Fit:
x2 =1990/11

Line+Line Fit:
C.L.=25%. [5.0,5.0]

Minimum at s1/2=5.0

Poly+Line Fit:
C.L.=25%. [5.0,5.0]

Minimum at s1/2=5.0

3rd-order polynomial:

Turn-over=17.8 (10.6)
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K*/7t" Ratio

Linear Fit:
x2 =1990/11

Line+Line Fit:
C.L.=25%. [5.0,5.0]

[ |
L NA44 rSPE Minimum at s1/2=5.0

u NA49 (SP.
s BRAHMS (RHIC)
® PHENIX (RHIC)

+* 1 ndt 8.02/5

po 0164 + 0.0287 Poly+Line Fit:

p1 0.50407 + 01208

p2 0.03885 + 0.1221 C.L.=259%. [5.0,5.0]
b2 001285 0.009623
x1 4,95+ 0.08354 Minimum at s1/2=5.0

Lol ! Lol !
10 10°
\'sy [GeV]

3rd-order polynomial:

Turn-over=17.8 (10.6)
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K*/7t" Ratio

* 1 ndf 66.71/8
p0 -0.3384 + 0.0118
p1 1.315 + 0.04561
p2 -0.976+ 0.0493
p3  0.2175 + 0.01403

E866 (A1GS)
NA44 (SPS

NA49 (SPS)
BRAHMS (RHIC)
PHENIX (RHIC)

Lol ! Lol !
10 10°
\'sy [GeV]

Linear Fit:
x2 =1990/11

Line+Line Fit:
C.L.=25%. [5.0,5.0]

Minimum at s1/2=5.0

Poly+Line Fit:
C.L.=25%. [5.0,5.0]
Minimum at s1/2=5.,0

3rd-order polynomial:

Turn-over=17.8 (10.6)
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K*/7t" Ratio

Linear Fit:
x2 =1990/11

Line+Line Fit:
C.L.=25%. [5.0,5.0]
72 | ndf 28,7715

p0  -0.2049 + 0.04071 Minimum at s1/2=5.0

p1 0.5983 + 0.2064

p2 0.1993 + 0.3199
p3 -0.3555 + 0.1474 Poly+Line Fit:

L Na44(SP C.L.=25%. [5.0,5.0]

s A
| | o £
o _PHENIX (RHIC] Minimum at s 5.0

10

2

10
\'sy [GeV]

3rd-order polynomial:

Turn-over=17.8 (10.6)
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p/it: Ratio

Linear Fit:

+ x2 = 85.8/10

E895 (AGS)
E802 (AGS) Line+Line Fit:
NA44 (SPS)
NA49 (SPS)
PHENIX (RHIC)

Minimum at s1/2=6.0

! Poly+Line Fit:

T

T
E

Minimum at s1/2=7.0

1 |||||.||..| L Bl s s
10 10°
'\,IEHH [GeV]
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3rd-order polynomial:

Turn-over=5.0




p/it: Ratio

Linear Fit:
x2 = 85.8/10

+ 72 | ndf 68.32/6

al 6.264 + 0.2026
-7.696 + 0.2661

-0.1479 + 0.0183
2.95+£0.09734

Line+Line Fit:

E895 (AGS) Minimum at s1/2=6.0
E802 (AGS)
NA44 (SPS)
NA4Y (SPS) 1 s
PHENIX (RHIC) Poly+Line Fit:

Minimum at s1/2=7.0

3rd-order polynomial:

Turn-over=5.0
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p/it: Ratio

Linear Fit:
x2 = 85.8/10

+ ¥ | ndf 56.98 / 5

10.64 £ 0.0663
-22.06 + 0.09362
11.63+ 0.09784
-0.1488 + 0.01798
7.05 £ 0.08531

¥ FE¥Y3 i’ZG‘g}
m E802 (A{}é{

Line+Line Fit:

Minimum at s1/2=6.0

+ NA44 (SP
= NA49 (SP
o PHENIX (RHIC)

Poly+Line Fit:

Minimum at s1/2=7.0

3rd-order polynomial:

Turn-over=5.0
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p/it: Ratio

Linear Fit:
x2 = 85.8/10

+ 72 I ndf 148.7/ 8

p0 5.209 + 0.1856
p1 -9.091+0.3683 Line+Line Fit:
p2 5.288 + 0.2325
p3 -1.002 + 0.04701

Minimum at s1/2=6.0

E895 (AGS)
E802 (AGS)
NA44 (SPS)
NA49 (SPS)
PHENIX (RHIC)

Poly+Line Fit:

Minimum at s1/2=7.0

3rd-order polynomial:

Turn-over=5.0
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A\/Tt Ratio

Linear Fit:

R X2 =131.9/8
¥ AGS

w  NA49 (SPS)
¥ STAR (RHIC) Line+Line Fit:

C.L.=1%.

Minimum at s1/2=6.0

o
o

o
N -

I
L
Iml

-

[ =
L
&
v0.
S
A
=
v

Poly+Line Fit:
C.L.=10%. [7.0,+]

Minimum at s1/2=8.0

10 ‘

3rd-order polynomial:

10
\*ISNN [GeV] PASS w/ C.L.=25%.
Turn-over=5.3
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A\/Tt Ratio

Linear Fit:
x2 =131.9/8

¢ [ ndf 15.39/5
al -0.0324 + 0.007037

b1 0.1191+ 0.01198 . - :
b2 -0.08001 + 0.009753 Line+Line Fit:

x1 6.05 + 0.08279 (off % L/ ¥

o
»

o
B

Minimum at s1/2=6.0

m
o
a0
=
=
L
&
vO.
i
A
<
vV

4GS Poly+Line Fit:

= NA49 (SPS) C.L.=10%. [7.0,+]
¥ STAR (RHIC)

1 1o 3rd-ord | ial:
\|'.=..MN [GeV] rd-oraer po ylmmla :
PASS w/ C.L.=25%.

Turn-over=5.3

Minimum at s1/2=8.0
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A\/Tt Ratio

Linear Fit:
T T T T T 11 T T T TTTT] I X2=131.9/8

i % [ ndf 8.176 /4
p0 -0.09237 + 0.0185

p1 03522+ 0.05798 | Line+Line Fit:

02 .0.2158 + 0.04169 -
-0.08205 + 0.01384 || C.L.=1%.

o
o

o
N -

x1 8.95 + 0.09894 ||

Minimum at s1/2=6.0

I
L
I%I

-

[ =
L
&
v0.
S
A
=
v

Poly+Line Fit:
¥ AGS o

¥ STAR (RHIC) Minimum at s1/2=8.0

10 ‘

3rd-order polynomial:

10
x|5HH [GeV] PASS w/ C.L.=25%.
Turn-over=5.3
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A\/Tt Ratio

Linear Fit:
I I I T 1T | I I I 1T 11 I| T 2 =
2 | ndf 8.925/6 X 131.9/8
p0 -0.1314 + 0.01636

pi 0.5403 + 0.05456 . _ §
p2 -0.496 + 0.05187 Line+Line Fit:

p3 0.13 + 0.01409 C.L.=1%.
v AGS

w NA4Y (SPS)
¥ STAR (RHIC)

o
o

o
N -

Minimum at s1/2=6.0

I
L
I%I

-

[ =
L
&
v0.
S
A
=
v

Poly+Line Fit:
C.L.=10%. [7.0,+]

Minimum at s1/2=8.0

3rd-order polynomial:
PASS w/ C.L.=25%.
Turn-over=5.3
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Charged Particle dN/dy at y=0// 0.5 N,

dN,,/dy / (0.5N__ )

SIS
AGS
SPS
RHIC

HE

il

—

10 10°
\s\y [GeV]

Linear Fit:
PASS. x2 = 3.87/9

Line+Line Fit:
C.L.=99%. [full range]

Minimum at s1/2=8.0

Poly+Line Fit:
C.L.=97%. [full range]

Minimum at s1/2=8.0

3rd-order polynomial:

No turn-over.
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Charged Particle dN/dy at y=0// 0.5 N,

dN,,/dy / (0.5N__ )

2 I ndf
a1
b1
b2

x1

1.071/6
-0.26 + 0.1059
1.627 + 0.1408
1.725+ 0.1034
7.95+ 0.07108

YA
AGS
SPS
RHIC

—

10

2

10
Sy [GeV]

Linear Fit:
PASS. x2 = 3.87/9

Line+Line Fit:
C.L.=99%. [full range

Minimum at s1/2=8.0

Poly+Line Fit:
C.L.=97%. [full range]

Minimum at s1/2=8.0

3rd-order polynomial:

No turn-over.
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Charged Particle dN/dy at y=0// 0.5 N,

—
T
o
o
Z
ol
<
—_—
=
L,
=
o
-
©

¥? | ndf 1.071/5
-0.2577 + 0.2214

1.618 + 0.7788

0.007109 + 0.6243

1.725 + 0.1051

7.95 + 0.07109

HE

RYAS
AGS
SPS
RHIC

—

10 10°
\'sy [GeV]

Linear Fit:
PASS. x2 = 3.87/9

Line+Line Fit:
C.L.=99%. [full range]

Minimum at s1/2=8.0

Poly+Line Fit:
C.L.=97%. [full range

Minimum at s1/2=8.0

3rd-order polynomial:

No turn-over.
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>
(4]
O
[
K=
o
=
=
ol
S
—Y
—
s,
W
=

dE;/dy at y=01/ 0.5 N,

—s—

= E917 (AGS)
= NA49 (SPS)
s PHENIX (RHIC)

-ﬂ

—

10 10°
\'sy [GeV]

Linear Fit:
PASS. x2 = 7.09/7

Line+Line Fit:
C.L.=50%. [full range]

Minimum at s1/2=None

Poly+Line Fit:
C.L.=50%. [full range]

Minimum at st/2=None

3rd-order polynomial:
PASS w/ C.L.=90%.
Turn-over=20.1
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dE;/dy at y=01/ 0.5 N,

2 | ndf

b

7.09117
-0.5867 + 0.07881
1.656 £ 0.07473

—s—

>
(4]
O
[
K=
o
=
=
ol
S
—Y
—
s,
W
=

= E917 (AGS)
= NA49 (SPS)
s PHENIX (RHIC)

—

10

2

10
Sy [GeV]

Linear Fit:
PASS. x2 = 7.09/7

Line+Line Fit:
C.L.=50%. [full range

Minimum at s1/2=None

Poly+Line Fit:
C.L.=50%. [full range]

Minimum at st/2=None

3rd-order polynomial:
PASS w/ C.L.=90%.
Turn-over=20.1
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dE;/dy at y=01/ 0.5 N,

2 | ndf

b

7.09117
-0.5867 + 0.07881
1.656 £ 0.07473

—s—

>
(4]
O
[
K=
o
=
=
ol
S
—Y
—
s,
W
=

= E917 (AGS)
= NA49 (SPS)
s PHENIX (RHIC)

—

10

2

10
Sy [GeV]

Linear Fit:
PASS. x2 = 7.09/7

Line+Line Fit:
C.L.=50%. [full range]

Minimum at s1/2=None

Poly+Line Fit:
C.L.=50%. [full range

Minimum at s1/2=None

3rd-order polynomial:
PASS w/ C.L.=90%.
Turn-over=20.1
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dE;/dy at y=01/ 0.5 N,

T T T TTTT] T T T TTT] Linear Fit:
xlfndf 1.853/5 PASS. X2 g 7.09/7

-0.3284 £ 0.711
p1 1.301 £ 2.065
pa 0.03203 £ 1.772
p3 0.07805 £ 0.4459

Line+Line Fit:
C.L.=50%. [full range]

Minimum at s1/2=None

>
(4]
O
[
K=
o
=
=
ol
S
—Y
—
s,
W
=

Poly+Line Fit:
C.L.=50%. [full range]

Minimum at st/2=None

= E917 (AGS)
= NA49 (SPS)
s PHENIX (RHIC)

10 10°

\Ir [GeV] 3rd-order polynomial:
NN PASS w/ C.L.=90%.

Turn-over=20.1
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E917 (AGS)
NA49 (SPS)
PHENIX (RHIC)

e, [GeV/fm’]

Lol ! Lol !
10 10°
\'sy [GeV]
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ET / I\Icharged

Linear Fit:
x2 = 119.6/9

—

—s—
H——

o
oo

Line+Line Fit:
C.L.=95%. [3.0,7.0]

Minimum at s1/2=5.0

S
a

FOPI (5IS)
E802/E917 (AGS)
NA49 (SPS)
STAR (RHIC)
PHENIX (RHIC)

Poly+Line Fit:
C.L.=97%. [3.0,12.0]

Minimum at s1/2=7.0

(1]
0]
[ =]
A
[
=
5
Z 0.6
=]
\"4
Y
A
[
=
———
=
Ll
]
v

o
N

!

—

2
10 10 3rd-order polynomial:
\[Suy [GEV] PASS w/ C.L.=90%.
Turn-over=7.4
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(1]
D
el
A

[
=
I
=
=]
\"4
Y
A

[
=
———

=
L
]
v

o
oo

S
o

S
a

o
N

—

ET / I\Icharged

H——

T E8G2/E917 (AGS,

l NA4Y (SP}
STAR (RHIC,

. PHLNIX( IC}

2 I ndf

b1

x1

al -0.3171 + 0.05916

b2 0.09166 + 0.05234

1.345/5

1.494 + 0.113

5.05 + 0.06581

10

Jeffery T. Mitchell (BNL) —

2

\'sy [GeV]

Linear Fit:
x2 = 119.6/9

Line+Line Fit:
C.L.=95%. [3.0,7.0]

Minimum at s1/2=5.0

Poly+Line Fit:
C.L.=97%. [3.0,12.0]

Minimum at s1/2=7.0

3rd-order polynomial:
PASS w/ C.L.=90%.
Turn-over=7.4
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—

ET / I\Icharged

o
oo

S
a

(1]
0]
[ =]
A
[
=
5
Z 0.6
=]
\"4
Y
A
[
=
———
=
Ll
]
v

o
N

H——

]

v E80 QIF(AGS

= NA4Y (SPS
STAR (RH

. PHLM’I(

0.631/4

-0.6785 £ 0.1441
3.24 + 0.5951
-1.837 £ 0.5349
0.09149 + 0.06425
6.95 £ 0.07107

2

\'sy [GeV]

10

Linear Fit:
x2 = 119.6/9

Line+Line Fit:
C.L.=95%. [3.0,7.0]

Minimum at s1/2=5.0

Poly+Line Fit:
C.L.=97%. [3.0,12.0]

Minimum at s1/2=7.0

3rd-order polynomial:
PASS w/ C.L.=90%.
Turn-over=7.4
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ET / I\Icharged

Linear Fit:
x2 = 119.6/9

—

!

f { ndf 422117
pl -0.6131 + 0.1098
p1 3.124 + 0.4185
p2 -2.221+ 0.418
p3 0.4989 + 0.1134
FOPI (S1S)

E802/E917 (AGS,

NA49 (SPS)

STAR (RHIC)

PHENIX (RHIC)

10 ‘

o
oo

Line+Line Fit:
C.L.=95%. [3.0,7.0]

Minimum at s1/2=5.0

S
a

Poly+Line Fit:
C.L.=97%. [3.0,12.0]

Minimum at s1/2=7.0

(1]
0]
[ =]
A
[
=
5
Z 0.6
=]
\"4
Y
A
[
=
———
=
Ll
]
v

o
N

10 3rd-order polynomial:
\'sy [GeV] PASS w/ C.L.=90%.
Turn-over=7.4
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T dNj/dy at y=0/ 0.5 N

Linear Fit:
x2 = 451.7/9

—

Line+Line Fit:

Minimum at s1/2=6.0

£895 (AGS)
NA44 (SPS) Poly+Line Fit:
NA49 (SPS)
BRAHMS (RHIC)
PHENIX (RHIC)

“+
m
(=B
<
oL
o
=
=
T
=
nfll
o
=
o
=
=
=

Minimum at s1/2=6.0

i

| | | 1 1111 | | | | 1 111 I| |
10 10°
'\,IEHH [GeV]
Turn-over=4.9
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3rd-order polynomial:




T dNj/dy at y=0/ 0.5 N

Linear Fit:
x2 = 451.7/9

—

Line+Line Fit:

E895 (AGS)
NA44 (SPS) .
NA49 (SPS) Minimum at s1/2=6.0
BRAHMS (RHIC,
PHENIX (RHIC)

+2 | ndf 18.17 /5 _ _
al 3.5 + 0.01092 Poly+Line Fit:

b1 3.911+£ 0.02505

b2 0.6814 + 0.02164
¥ %1 5.951+ 0.06854 Minimum at s1/2=6.0

o=
m
(=B
<
n
o
=
=
T
=
nfll
o
=
o
=
=
=

10 10° 3rd-order polynomial:
\| sy [GeV]
Turn-over=4.9
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—

o=
m
(=B
<
n
o
=
=
T
=
nfll
o
=
o
=
=
=

T dNj/dy at y=0/ 0.5 N

i

E895 (AGS)
NA44 (SPS
NA49 (SPS)
BRAHMS (RHIC,
PHENIX (RHIC)

¥ I ndf
p0
p
p2
b2
xl

17.94 14

-3.539 = 0.09202
3.978 = 0.1473
3.253e-17 = 0.3437
0.6714 = 0.0274
5.95 + 0.0925

10

10°

\'sy [GeV]

Linear Fit:
x2 = 451.7/9

Line+Line Fit:

Minimum at s1/2=6.0

Poly+Line Fit:

Minimum at s1/2=6.0

3rd-order polynomial:

Turn-over=4.9
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T dNj/dy at y=0/ 0.5 N

Linear Fit:
x2 = 451.7/9

—

Line+Line Fit:

f { ndf 25.58/7
pl 0.6626 + 0.01095
p1 0.4935 + 0.03047
p2 -0.2273 + 0.02369
p3 0.03747 + 0.005518
EZY3 (AGS

NA44 (SP

NA49 (SP
BRAHMS (RHIC)

; PHENIX (RHIC) Minimum at s1/2=6.0

Minimum at s1/2=6.0

Poly+Line Fit:

“+
m
(=B
<
oL
o
=
=
T
=
nfll
o
=
o
=
=
=

10 10° 3rd-order polynomial:
\| sy [GeV]
Turn-over=4.9
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—

Y
"

E895 (AGS)
E866 (AGS)
NA44 (SPS)
NA49 (SPS)
BRAHMS (RHIC,
PHENIX (RHIC)

10

2

10
\sy [GeV]

Linear Fit:
x2 = 2376/14

Line+Line Fit:

Minimum at s1/2=7.0

Poly+Line Fit:

Minimum at s1/2=7.0

3rd-order polynomial:

Turn-over=6.5
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Linear Fit:
x2 = 2376/14

—

Line+Line Fit:

+ NA44 (SP
= NA49 (SPS)

| BMH;HS RHIC,
*  PHENIX (RHIC)|

2 | ndf 164.6/ 10
at -3.9 + 0.03744 Poly+Line Fit:
b1 4.1+ 0.06292
b2 0.7083 + 0.01657
x1 6.99 + 0.01953 Minimum at s1/2=7.0

v EEHEE’ZGEI
u ES&E(AF?

Minimum at s1/2=7.0

—
k=
o
=
<
ol
=
=
o
Il
-
el
4+
=
L
r
c)
+
=

10 10° 3rd-order polynomial:

\s\y [GeV]

Turn-over=6.5

Jeffery T. Mitchell (BNL) — PHENIX-BNL Group Meeting — 11/4/04



Linear Fit:
x2 = 2376/14

—

Line+Line Fit:

+ NA44 (SP.

w  NA4Y (SPS)
® BRAHMS (RHIC)
o PHENIX (RHIC)

T ndi 163618 Poly+Line Fit:

po -3.0404 + 003762
pi 4108 + 0.06325
p2 2.4T2e-15+ 0.02587
b2 0.7131+ 0.0 648

xt 6.95 + 0.06738 Minimum at s1/2=7.0

| | 1 111 I| | | | 1 111 I| |
10 10°
'\|5NH [GeV]

Minimum at s1/2=7.0

v EE!EE’ZG‘E}
m E866 Hﬂé

3rd-order polynomial:

Turn-over=6.5
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Linear Fit:
x2 = 2376/14

—

Line+Line Fit:

2% 1 ndf 109.8 /12
0.5805 + 0.006071

0.6522 + 0.0176 Minimum at s/2=7.0

0323+ 0.01445

0.05599 + 0.003552

W Poly+Line Fit:
m E866 Htﬁ:g;

—
k=
o
o
<
i
=
=
o
Il
-
el
4+
=
5
s
cJ
+
=

«  NA44 (SP

= BRAHMS (RHIC)
[ | ¥ S
o PHENIX (RHIC) Minimum at s1/2=7.0

10 10° 3rd-order polynomial:

(S [GEV]

Turn-over=6.5
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part)

—
=l

il
b

—
o

&
i
o
=
=)
i

>
L
o
>
L
Z
L
x

K- dN/dy at y=0/ 0.5 N

E866 (AGS)
NA44 (SPS)
NA49 (SPS)
BRAHMS (RHIC)
PHENIX (RHIC)

10

2

10
\'sy [GeV]

Linear Fit:
X2 = 4867/10

Line+Line Fit:

Minimum at s1/2=6.0

Poly+Line Fit:

Minimum at s1/2=6.0

3rd-order polynomial:

Turn-over=9.7
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part)

&
i
o
=
=)
i

>
L
o
>
L
Z
L
x

K- dN/dy at y=0/ 0.5 N

—
=l

—
=l

|
&
|
|

NA44 (SP.
NA4Y9 FSPS)

¢ ndf 385.3/6
al 0.09879 + 0.007539
b1 0.7985+ 0.01124
b2 0.1104 + 0.00331
x1 6.05 + 0.06883

BRAHMS (RHIC)
PHENIX (RHIC)

10

2

10
\'sy [GeV]

Linear Fit:
X2 = 4867/10

Line+Line Fit:

Minimum at s1/2=6.0

Poly+Line Fit:

Minimum at s1/2=6.0

3rd-order polynomial:

Turn-over=9.7
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K- dN/dy at y=0/ 0.5 N

Linear Fit:
X2 = 4867/10

part)

—
=l

Line+Line Fit:

* 1 nadi 385.315
po 008871 + 0.008362

o 07985+ 0.01251 Minimum at s1/2=6.0

p2 2.T11e-18 + 0.008088
b2 0.1104 + 0003702
xl 6.05 + 006867

[ |
T N EJE(SP:@

o B
u ) y . o
o PHENIX (RHIC) Minimum at s1/2=6.0

Lol ! Lol !
10 10°
\'sy [GeV]

il
b

—
o

Poly+Line Fit:

&
i
o
=
=)
i

>
L
o
>
L
Z
L
x

3rd-order polynomial:

Turn-over=9.7
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K- dN/dy at y=0/ 0.5 N

Linear Fit:
X2 = 4867/10

part)

—
=l

Line+Line Fit:

¥ | ndf 416.6/8
-0.2258 + 0.01773

2.087 + 0.05252

-1.408 + 0.04657

0.3084 + 0.01186

[ |
T N EJE(SP:@

o B
u ) y . o
o PHENIX (RHIC) Minimum at s1/2=6.0

Lol ! Lol !
10 10°
\'sy [GeV]

Minimum at s1/2=6.0

il
b

—
o

Poly+Line Fit:

&
i
o
=
=)
i

>
L
o
>
L
Z
L
x

3rd-order polynomial:

Turn-over=9.7
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part)

—
=l

il
b

—
o

<
ol
—
=
o
Il
)
e
4+
>
2
e
=
+
X

K* dN/dy at y=0/ 0.5 N _

[ |
T EJJ(SP:?

= NA49 (SP
® BRAHMS (RHIC)
* PHENIX (RHIC)

10 10°
\'sy [GeV]

Linear Fit:
x2 = 1.1e4/10

Line+Line Fit:

Minimum at s1/2=4.0

Poly+Line Fit:

Minimum at s1/2=4.0

3rd-order polynomial:

Turn-over=7.1
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part)

<
ol
—
=
o
Il
)
e
4+
>
2
e
=
+
X

K* dN/dy at y=0/ 0.5 N _

—
=l

—
=l

E866 (1GS)
NA44 (SPS)
NA49 (SPS)
BRAHMS (RHIC|
PHENIX (RHIC)

al
b1
b2

x1

-10.35 £ 0.04785

541.9/6

12.39 £ 0.09845
1.142 £ 0.02003
3.95 £ 0.0172

10

2

10
\'sy [GeV]

Linear Fit:
x2 = 1.1e4/10

Line+Line Fit:

Minimum at s1/2=4.0

Poly+Line Fit:

Minimum at s1/2=4.0

3rd-order polynomial:

Turn-over=7.1
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K* dN/dy at y=0/ 0.5 N _

Linear Fit:
x2 = 1.1e4/10

part)

—
=l

Line+Line Fit:

E866 (AGS)
NA44 (SPS)
gﬂifffﬂ’g?ﬂfﬂq Minimum at s1/2=4.0

PHENIX (RHIC)

2 | ndf 541.9/5
p0 -10.35 + 0.04798
p1 12.39 + 0.0987
p2  0.00012 + 2.864e-06
b2 1.142 + 0.02011

x1 3.95 + 1.460-06 1 Minimum at s1/2=4.0

Ll ! Lol !
10 10°
\'sy [GeV]

—
=l

Poly+Line Fit:

<
ol
—
=
o
Il
)
e
4+
>
2
e
=
+
X

3rd-order polynomial:

Turn-over=7.1
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part)

<
ol
—
=
o
Il
)
e
4+
>
2
e
=
+
X

K* dN/dy at y=0/ 0.5 N _

—
=l

—
=l

2 I ndf

3539/8

0.08234 + 0.007465
1.6%9 + 0.02614
-1.214 = 0.0258
0.275+ 0.006979

E866 (AGS)
NA44 (SPS)
NA49 (SPS)

BRAHMS (RHIC)
PHENIX (RHIC)

10

2

10
\'sy [GeV]

Linear Fit:
x2 = 1.1e4/10

Line+Line Fit:

Minimum at s1/2=4.0

Poly+Line Fit:

Minimum at s1/2=4.0

3rd-order polynomial:

Turn-over=7.1
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=0)/(0.5*N )

-
©
-
o
—
=
L=
—
=
o
]
Q
[
o

Proton dNjady at y=0//"0.5 N\

E895 (AGS)
E802 (AGS)
NA44 (SPS)
NA49 (SPS)
PHENIX (RHIC)

10 10°
\s\y [GeV]

Linear Fit:
x2 = 203.5/8

Line+Line Fit:

Minimum at s1/2=17.0

Poly+Line Fit:

Minimum at s1/2=9.0

3rd-order polynomial:

Turn-over=None

Jeffery T. Mitchell (BNL) — PHENIX-BNL Group Meeting — 11/4/04



Proton dNjady at y=0//"0.5 N\

Linear Fit:
x2 = 203.5/8

E895 (AGS)
E802 (AGS)
NA44 (SPS) - - ;
NA49 (SPS) Line+Line Fit:
PHENIX (RHIC)

=0)/(0.5*N )

Minimum at s1/2=17.0

o [ ndf 61.98/5 Poly+Line Fit:
al -0.3636 = 0.01149

b1 «1.137 £ 0.02105
b2 -0.4525 = 0.03944

x1 17.05 + 0.05004 Minimum at s1/2=9.0

10

-
©
-
o
—
=
L=
—
=
o
]
Q
[
o

2

10
\s\y [GeV]

3rd-order polynomial:

Turn-over=None
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Proton dNjady at y=0//"0.5 N\

Linear Fit:
x2 = 203.5/8

22 1 ndf a1.2714
0.6715+ 0.04129
=0.003684 + 1.386

1.001+ 0.1223 Line+Line Fit:
-0.5478 + 0.03574
9.05 + 0.07396

=0)/(0.5*N )

Minimum at s1/2=17.0

E895 (AGS) Poly+Line Fit:
E802 (AGS)
NA44 (SPS)
NA49 (SPS ey
PHEN'}I{!{HICJ Minimum at s1/2=9.0

10

-
.E
-
o
—
=
L=
—
=
o
]
Q
[
o

2

10
\s\y [GeV]

3rd-order polynomial:

Turn-over=None
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Proton dNjady at y=0//"0.5 N\

Linear Fit:
x2 = 203.5/8

¥ | ndf 2816
-0.6483 + 0.04182
0.02455 + 0.157

-1.408 + 0.175

0.494 + 0.05296

Line+Line Fit:

=0)/(0.5*N )

Minimum at s1/2=17.0

Poly+Line Fit:

¥ EXV3 HG‘E}
u ESHE(AG?

s NA44 (SP.

5 gﬂff?vﬁfﬁlmm | Minimum at s1/2=9.0
10 10°

'\|5NH [GeV]

-
.E
-
o
—
=
L=
—
=
o
]
Q
[
o

3rd-order polynomial:

Turn-over=None
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Antiproton dN/dy at y=0

| | IIIIII| I | I T T T T LinearFit:

E802 (AGS) x2 = 49.0/3
NA44 (SPS)
STAR (RHIC)
PHENIX (RHIC)

-
n

Line+Line Fit:

Not enough points.

-
-

Minimum at s1/2=?

o
il
p- %
wlhed
4V
-
L*
—
=
L™
o
O
o
o
[
Q.
I=
c
- 1

on

Poly+Line Fit:

Not enough points.

Minimum at s1/2=?

| | I. 1 III| 1 | | [ | III| |
10 10°
'\IEHH [GeV]
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Proton Ay

FOPI (SIS)
E895 (AGS)
E802 (AGS)
NA49 (SPS)
BRAHMS (RHIC)

10

2

10
\'sy [GeV]

Linear Fit:
x2 = 281.8/8

Line+Line Fit:
C.L.=2.5%.

Minimum at s1/2=7.0

Poly+Line Fit:
C.L.=2.5%. [7.0,+]

Minimum at st/2=None

3rd-order polynomial:
PASS w/ C.L.=90%.
Turn-over=9.4
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Linear Fit:
x2 = 281.8/8

Proton Ay

42 I ndf 16.1/6 Line+Line Fit:

at 0.8734 + 0.00549
Cl Ll = 2.50/0l
b1 0.2116 + 0.01038

b2 0.01618 + 0.007376 Minimum at s1/2=7.0
x1 6.972 + 0.0506

FOPI (SIS) ) ]
E895 (AGS) Poly+Line Fit:
E802 (AGS)
NA4Y (SPS) C.L.=2.5%. [7.0,+]
BRAHMS (RHIC)

Minimum at st/2=None

| | 1 1 111 | | | | 1 111 I| |
2
10 10 G 3rd-order polynomial:
\syy [GeV] PASS w/ C.L.=90%.
Turn-over=9.4
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Linear Fit:
x2 = 281.8/8

Line+Line Fit:

2| ndf 315416
x‘ n CILI=2l50/ol
-0.1398 + 0.08147

2.269 + 0.3336 Minimum at st/2=7.0
-0.6054 + 0.3921
0.0047 + 0.1257

Proton Ay

Poly+Line Fit:
E895 (AG.

E802 (AG. L.=2.5%. [7.
Mﬂ,}ﬂg C.L.=2.5%. [7.0,+]
BRAHMS (RHIC Minimum at s/2=None

10 10° o
G 3rd-order polynomial:
\Syy [GeV] PASS w/ C.L.=90%.

Turn-over=9.4
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E
o
a
=]
-
—
-
<]
o
Q
i
Q
=
o

S
oo

S
o

Proton oY / Vieam

Linear Fit:

T T T T L X2=22-9/8

i H+ +
Line+Line Fit:

C.L.=99%. [3.0,+]

Minimum at s1/2=10.0

FOPI (SIS)

E895 (AGS) _ _
E802 (AGS) Poly+Line Fit:

NA49 (SPS) >
e C.L.=99%. [3.0,+]

Minimum at st/2=None

3rd-order polynomial:

10
\|5HN [GeV] Pass w/ C.L.=99.5%.
Turn-over=17.5

10 g
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Proton oY / Vieam

Linear Fit:

S
oo

T T T 11717 I'||||||| T X2=22.9/8
¥ E895 EAG
= E80G2 rAGg{
w  NA49(SPS) |
—BRAHMS (RHIC Line+Line Fit:

C.L.=99%. [3.0,+]

Minimum at s1/2=10.0

S
o

E
o
a
=]
-
—
-
<]
o
Q
i
Q
=
o

2 I ndf 1.027 /6

ai 0.709 + 0.02441
b1 -0.02005 + 0.04314 Poly+Line Fit:

b2 -0.3318 + 0.02752 C.L.=99%. [3.0,+]
x1 9.95 + 0.07109 % ey,

Minimum at st/2=None

10 g

3rd-order polynomial:

10
\|5HN [GeV] Pass w/ C.L.=99.5%.
Turn-over=17.5
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PrOton &Y./ Yoeam

Linear Fit:

] ] ] I T 11 || ] ] ] | ||
v | x2 = 22.9/8
v E895 Aﬂé

o
oo

m E302 (AG.
W NA49 (SPS)
" BRAHMS (RHIC) | Line+Line Fit:

C.L.=99%. [3.0,+]
Minimum at s1/2=10.0

S
o

E
o
a
=]
-
—
-
<]
o
Q
i
Q
=
o

2 I ndf 0.8144 /6
B0 0.6813 = 0.07182 Poly+Line Fit:

p1 0.1056 = 0.2669 C.L.=99%. [3.0,+]

p2 0.133 = 0.2676
p3 0.0004384 + 0.07584 Minimum at s1/2=None

10 ‘

3rd-order polynomial:

10
\|5HN [GeV] Pass w/ C.L.=99.5%.
Turn-over=17.5
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Deuteron Coalescence

Linear Fit:

I I I T T T | I I I T 11 ||
EOS (Bev.) 2

E877 (AGS) X* = 235/10
E878 (AGS)
E896 (AGS)
E864 (AGS
NAS52 (SP
NA49 (SPS)
STAR mﬂﬂ
PHENIX (RHIC)

—
=l

Line+Line Fit:

- x Hr-Hé A8

Minimum at s1/2=8.0

—
=l

£
s
™
-
Q
O
—
™
m
c
O
@
el
=
Q@
Q

Poly+Line Fit:

| IIIIII|
=
—

| IIIIII|

Minimum at s1/2=10.0

10 ‘

\15710 [GeV] 3rd-order polynomial:
NN

Turn-over=7.3
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Deuteron Coalescence

Linear Fit:

EOS (Bev.) 2 =235/10
E877 (AGS, X /
E878 (AGS)
E896 (AGS)
E864 rAﬁ?
NAS2 (5P,
NA4Y (SP}
STAR (RHRI':'}
PHENIX (RHIC)

e

¢* 1 ndf 226217 ?

—
=l

Line+Line Fit:

&« Hr Hépr 48

Minimum at s1/2=8.0

—
=l

£

s
™

-
Q
O
—

™
m
c
O
@
el
=
Q@
Q

Poly+Line Fit:

al 07217 + D.0OTDSE
b1 <0.3058 + 0.01159
b2 001578 + 0.003556

x1 6.05+ 0.09974 Minimum at s1/2=10.0

2

10 10 }
3rd-order polynomial:
Sy [GEV] i

Turn-over=7.3

Jeffery T. Mitchell (BNL) — PHENIX-BNL Group Meeting — 11/4/04



Deuteron Coalescence

Linear Fit:

EUS (Bev. x2 = 235/10
E877(AG .s)

E878 (AG. .s)
E896 (AG. .s)
E864 (AG. .s)
NA52 (SP,
NA49 (SP, }
STAR (RH R?r
PHENIX (RHIC)

* Minimum at s1/2=8.0

{1

2% 1 nd 213716
g0 0.771% + 001315
pi -0.5503 + 0.04562

p2 0.2528 + 0.03685
b2 -0.01076 + 000614

i 10.05 + 0.0519 Minimum at s1/2=10.0

—
=l

Line+Line Fit:

tx EHr-rEHer 48

—
=l

£
s
™
-
Q
O
—
™
m
c
O
@
el
=
Q@
Q

Poly+Line Fit:

2

10 10 }
3rd-order polynomial:
Sy [GEV] i

Turn-over=7.3
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£

s
™

-
Q
O
—

™
m
c
O
@
el
=
Q@
Q

Deuteron Coalescence

—
=l

—
=l

txElr-EHerA8

28.82/8
0.774 + 0.01354

-0.5895 + 0.04884
0.3584 + 0.051948

-0.07079 + 0.01526

10 10°
\'sy [GeV]

Linear Fit:
x2 = 235/10

Line+Line Fit:

Minimum at s1/2=8.0

Poly+Line Fit:

Minimum at s1/2=10.0

3rd-order polynomial:

Turn-over=7.3
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Elliptic Flow

Linear Fit:
x2 = 648.2/21

HErH
HaElEH

Line+Line Fit:

F ﬂPI
Plastic Ball
LAND

EOS (Bev)
E895 (A S)
E877 (4GS)
CERES (SPS)
NA49 (SPS
STAR mﬂ C

PHENIX (RHIC
PHOBOS (RHIC)

Minimum at s1/2=4.0

Poly+Line Fit:

A« Hr-Adssepr -4

Minimum at s1/2=4.0

10

2

10 )
3rd-order polynomial:
Sy [GEV] Poly

Turn-over=6.1
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Elliptic Flow

Linear Fit:
T T T T T 11 T T T T T TT1 X2=648.2/21

Line+Line Fit:

Plastic Ball
LAND

EOS (Bev
E895 (A ?
E877 (AG,
CEEES (SPS)
NA49 (§PS
STAR (RHIC,

PHENIX .
PHOBOS (RHIC Poly+Line Fit:

Minimum at s1/2=4.0

= ot 6516 7 14

al 0 1286 + 0006802

A8 x HrA4d888r 4

b 0.2498 + D.O1585

b2  O.016TE & 0002265

A 37008 Minimum at s1/2=4.0

10 10° .
3rd-order polynomial:
Sy [GEV] Poly

Turn-over=6.1
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Elliptic Flow

Linear Fit:
T T T 111 T T T T T 1711 X2=648.2/21

Line+Line Fit:

FOPI
Plastic Ball
LAND
EOS (Bev ] ~- o3

E£895 (AGS) Minimum at s1/2=4.0
E877 (AGS
CERES (SPS)
NA4Y (SPS)
gﬁfvﬁﬂ(ff 1C Poly+Line Fit:

PHOBOS (RHIC) A

¢ I ndf 84687113

@ x Hr 48884

pl A0 1164 + 001874
pl 0.1848 1 0.08472
p2 0.0TERE 1 0.10&9

b2 001644 & D.D02125

x1 3.85 1 008748 Minimum at s1/2=4.0

10 10° .
3rd-order polynomial:
Sy [GEV] Poly

Turn-over=6.1
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Elliptic Flow

Linear Fit:
T T T T T 11 T T T TTT1T] X2=648.2/21

Line+Line Fit:

Minimum at s1/2=4.0

ddxlrFddeer A

o2 1 ndf 124.4/19
p0 -0.1194 + 0.005737
pi 0.3151+ 0.02037
pZ -0.2139 + 0.01923
p3 0.04748 + 0.005038

Poly+Line Fit:

Minimum at s1/2=4.0

10 10° .
3rd-order polynomial:
Sy [GEV] Poly

Turn-over=6.1
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Elliptic Flow: V5 Vs. p-

i, K PHEMIX sgriis'=Z00, 20-80%

o ETER sgris)=130, 91-86%

R PHEMIY, sgijsi=62, 20-£80%

o HadS sqeia=1T, 13-3&8%

o HedS sgrifaj=8, 13-34%
reesROHRID Glm Taa

o
2
=
=
-3
=
=
g=)
t
L

sqri{s} (AGeVY)
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Linear Fit:

E£895 (AGS) x2 =31.7/7
E866 (AGS)
NA44 (SPS)
Eﬁi :’rii?fj Line+Line Fit

C.L.=50%. [4.0,6.0]

Minimum at s1/2=5.0

Poly+Line Fit:
C.L.=25%. [4.0,9.0]

Minimum at s1/2=5.0

10 ‘

10 3rd-order polynomial:
\'sy [GeV] Pass w/ C.L.=5%.
Turn-over=5.5
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Linear Fit:

7% | ndf 451914 x2 = 31.7/7

al 1.345 + 0.1316
b1 -1.144 + 0.2192
b2 0.0121+ 0.03638 Line+Line Fit

4 4.95 + 0.05831 C.L.=50%. [4.0,6.0]

Minimum at s1/2=5.0

Poly+Line Fit:

r
+ E866 HF.S)E C.L.=25%. [4.0,9.0]

v NA44 (SP

. ﬁ% ,rf;?}m Minimum at s1/2=5.0

2
10 10 3rd-order polynomial:

\|'..~‘«,.,,,.,I [GeV] Pass w/ C.L.=5%.

Turn-over=5.5
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4167713

1.718 + 0.6426
-2.54 + 2,363
1.261+ 2,125
0.001751+ 0.04035
4.95 + 0.09506

. EE!HE’ZGE}
A ESI'FE(AFS)

v NA44 (5P S}
» WASRD (SP.
¥ STAR t’RH C)

10

Jeffery T. Mitchell (BNL) —

2

\'sy [GeV]

Linear Fit:
x2 = 31.7/7

Line+Line Fit
C.L.=50%. [4.0,6.0]

Minimum at s1/2=5.0

Poly+Line Fit:
C.L.=25%. [4.0,9.0]

Minimum at s1/2=5.0

3rd-order polynomial:
Pass w/ C.L.=5%.
Turn-over=5.5
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Linear Fit:

¥ | ndf 12.2315 x2 = 31.7/7
p0 1.436 + 0.2113
p1 -2.015 + 0.6199

= 1402 0.5209 Line+Line Fit
p3 -0.2988 + 0.1284
C.L.=50%. [4.0,6.0]

Minimum at s1/2=5.0

: _:_:;3! .;55 (EAFES)? Pon+L|ne Fit:

v NA44 (SP

Wk B C.L.=25%. [4.0,9.0]
¥ STAR (RHIC)

1 Lol 1 Lol 1 Minimum atsll2=5.0
2

10
sy [GeV] 3rd-order polynomial:
Pass w/ C.L.=5%.
Turn-over=5.5

10
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Linear Fit:
x2 = 37.3/13

Line+Line Fit:

Minimum at s1/2=5.0

E895 (AGS)
E866 (AGS 1 3
NA44 (SPS) Poly+Line Fit:
NA49 (SPS
CERES (SPS)
WA98 (SPS

Ll Minimum at s'/2=4.4

2

10
\'sy [GeV]

« ¢ O H A8

10

3rd-order polynomial:

Turn-over=None
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2 I ndf 24110
a1 6.776 + 0.7546
b1 -2.977 + 1.296
b2 2.607 + 0.3421
x1 4.95 + 0.09116

10 10°
\'sy [GeV]

Linear Fit:
x2 = 37.3/13

Line+Line Fit:

Minimum at s1/2=5.0

Poly+Line Fit:

Minimum at s1/2=4.4

3rd-order polynomial:

Turn-over=None
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23.37/9
3.001+ 5.12
13.14 + 20.29
-16.69+ 19.6
2.576 + 0.3456
4.35 + 0.05007

10 10°
\'sy [GeV]

Linear Fit:
x2 = 37.3/13

Line+Line Fit:

Minimum at s1/2=5.0

Poly+Line Fit:

Minimum at s1/2=4.4

3rd-order polynomial:

Turn-over=None
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Linear Fit:
x2 = 37.3/13

f}‘g C) Line+Line Fit:

Minimum at s1/2=5.0

% I ndf 28.76 / 11
7.231+ 1.06

-7.513 + 3.146

7.674 + 2.682

-1.861+ 0.6684

Poly+Line Fit:

Minimum at s1/2=4.4

! Lol Lol !
10 10°
\'sy [GeV]

3rd-order polynomial:

Turn-over=None
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Linear Fit:
x2 = 69.9/14

Line+Line Fit:
C.L.=90%. [3.0,6.0]

Minimum at s1/2=4.0

Ees (Aes Poly+Line Fit:

N J
gﬁﬂ%" S) C.L.=90%. [3.0,27.0]

E} R HS’C} Minimum at s1/2=5.0

xprHAr B

2
10 10 3rd-order polynomial:
\|'..~‘«,.,,,.,I [GeV] Pass w/ C.L. 5%.

Turn-over=4.0
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Linear Fit:
x2 = 69.9/14

Line+Line Fit:
C.L.=90%. [3.0,6.0]

Minimum at s1/2=4.0

2 1 ndf 7.089 1 11
a1 9.898 + 0.7444 Pon+ Line Fit:

b1 8.253 + 1.367
C.L.=90%. [3.0,27.0]

AY] b2  0.3829 + 0.1998
H‘?ﬂ‘j x1 3.95 = 0.09396 Minimum at s1/2=5.0

10 ‘

10 3rd-order polynomial:
s\ [GeV] Pass w/ C.L. 5%.
Turn-over=4.0
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AB"

19 SP Ig
RE Sj

& (R
STAR

2 | ndf 6.288 /10
p0 15.09 + 2.814
pi -30.54 + 10.68
p2 23.09 = 9.777
b2 0.3723 + 0.2549
x1 4.95 + 0.00714

10

Jeffery T. Mitchell (BNL) —

2

\'sy [GeV]

Linear Fit:
x2 = 69.9/14

Line+Line Fit:
C.L.=90%. [3.0,6.0]

Minimum at s1/2=4.0

Poly+Line Fit:
C.L.=90%. [3.0,27.0]

Minimum at s1/2=5.0

3rd-order polynomial:
Pass w/ C.L. 5%.
Turn-over=4.0
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2 I ndf 21.43 /12
p0 8.103 + 0.7962
pl -6.381+ 2.339
p2 3.871+ 1,985
p3 -0.6068 + 0.4943

10 10°
\'sy [GeV]

Linear Fit:
x2 = 69.9/14

Line+Line Fit:
C.L.=90%. [3.0,6.0]

Minimum at s1/2=4.0

Poly+Line Fit:
C.L.=90%. [3.0,27.0]

Minimum at s1/2=5.0

3rd-order polynomial:
Pass w/ C.L. 5%.
Turn-over=4.0
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E895 (AGS)
E866 (AG r?
NA44 (SP
NA49 SP
CERES (SPS)
WA98 (SPS,
STAR (RHIC)

HEEE SN W

2

\'sy [GeV]

10

Linear Fit:
x2=70.9/14

Line+Line Fit:

Minimum at s1/2=8.0

Poly+Line Fit:

Minimum at s1/2=8.0

3rd-order polynomial:

Turn-over=4.1
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Linear Fit:
x2=70.9/14

Line+Line Fit:

Minimum at s1/2=8.0

Aindl 4254110
a1 7873:0.3808 ;"'IrAﬁfr;f Po|y+ Line Fit:
b1 -2.565+ 0.5304

b2 1.488 + 0.328

LR T.85+ 007122

Minimum at s1/2=8.0

10 ‘

\15710 [GeV] 3rd-order polynomial:
NN

Turn-over=4.1
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Linear Fit:
x2=70.9/14

Line+Line Fit:

Minimum at s1/2=8.0

2 | 42519
! -

p B.194 + 1.848 & FR66 Ar“
p1 -3.621+ 5.757 v NAYL(SP.

o] | " gﬁggrsjsj
b2 1.474 + 0.3615 + WA !33
¥l 805+ 0.08772 * STAR fRH C)

10

Poly+Line Fit:

Minimum at s1/2=8.0

2

\I? [GeV] 3rd-order polynomial:
NN

Turn-over=4.1
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Linear Fit:
x2=70.9/14

Line+Line Fit:

Minimum at s1/2=8.0

E895 (AGS)
Kiee 8 y+Line Fi
NA49 (SP Poly+Line Fit:
CERES S(S S)
PS

2 | ndf 48.56 /12
p0 9.702 + 0.9486

p 9,862+ 2.75

p2 7.717 + 2.316 HA98 (.
p3  -1.703:0.5744 STAR (RHIC)

2
10 10 )
3rd-order polynomial:
Sy [GEV] i

Turn-over=4.1

« ¢ OH A8

Minimum at s1/2=8.0
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Universal pion freeze-out

CERES proposed a simple ansatz to) investigate if critical
mean firee path or pions A. drives;fieeze-out

s Mean free pathl can be estimated fiom these; two

relations:
L =t 2 —~  ~ 1 fm
g

‘g wioly payI7

§.
© @
X @
QS
@ Q
S W
VQ
§3
3 Q

Q

Y

a| Usel HBil radiitto estimate; fieeze-out volume: Ve
Vf - (27T)3/2 Rlong I:gzide

s Foladinnrand =N cross
sections with experimentally-
measured diN/ay’s
No=> Na, N, +N.,

| CERES, PRL 90 (2003) 022301
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HB Vfreeze-out

Linear Fit:
PASS. x2 = 10.5/6

E895V, (AGS)
NA49V . (SPS)
STAR V , (RHIC)
E895 No (AGS)
NA49 N (SPS)
STAR N o (RHIC)

10

Line+Line Fit:
C.L.=95%. [full range]

Minimum at s1/2=5.0

Poly+Line Fit:
C.L.=97%. [full range]

Minimum at s1/2=4.2

2

—

10 3rd-order polynomial:
\'sy [GeV] Pass w/ C.L.=90%.
Turn-over=4.4
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HB Vfreeze-out

Linear Fit:
PASS. x2 = 10.5/6

E895 V., (AGS)
NA49V . (SPS)
STAR V , (RHIC)

E895 Na (AGS T - " -
NA49 N?:((SPSj Line+Line Fit:

STAR N o (RHIC) C.L.=95%. [full range

Minimum at s1/2=5.0

2 1 ndf 1.087 1 4
a1 3.952 + 0.65
b1 -2.500 + 1.038
b2 0.8632 + 0.1717
x1 4.95 + 0.09301

Poly+Line Fit:
C.L.=97%. [full range]

Minimum at s1/2=4.2

10 ‘

—

10 3rd-order polynomial:
\'sy [GeV] Pass w/ C.L.=90%.
Turn-over=4.4
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HB Vfreeze-out

Linear Fit:
PASS. x2 = 10.5/6

E895V, (AGS)
NA49V . (SPS)
STAR V , (RHIC)
E895 NG (AGS)
NA49 N (SPS)
STAR N o (RHIC,

Line+Line Fit:
C.L.=95%. [full range]

Minimum at s1/2=5.0

I ndf 0.2891/3
p0 -1.102 + 6.542
p1 19.25 + 27.39
p2 -22.74+ 27.82
b2 0.8438 + 0.1817
x1 4.157 + 0.05799

Poly+Line Fit:
C.L.=97%. [full range

Minimum at s1/2=4.2

10 ‘

—

10 3rd-order polynomial:
\'sy [GeV] Pass w/ C.L.=90%.
Turn-over=4.4
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HB Vfreeze-out

Linear Fit:
PASS. x2 = 10.5/6

NA49 V' (SPS)
STAR V', (RHIC)
E895 No (AGS)

NA49 N o (SPS) Line+Line Fit:
STAR No (RHIC) I
C.L.=95%. [full range]

Minimum at s1/2=5.0

2 [ ndf 1.213/4 _ .
:i.;, & 298 + 1 355 Poly+Line Fit:

o1 8.56 + 4.343 C.L.=97%. [full range]
p2 7.549 + 4.003

p3  -1.854 + 1.068 Minimum at s1/2=4.,2

10 ‘

10 3rd-order polynomial:
\'sy [GeV] Pass w/ C.L.=90%.
Turn-over=4.4
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Raa — NOL EnOUgn points
Energy dependence of R,, in p;
ka1 2004 bins

@ FHOBOS

RHIC/AGS | ¥ TR .
User's Mect g'Z | mpPHENX | po =1 GeVlc - pr =2 GeVic

| | » BRAHMS
| | m PHENIX =°
L | WaAQ8 x°

L | @ Blatinig

¥ Wang

L] & WASE
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Line+line Fit Summary:

£
-
E
=
£
™
><
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=
=
9
=
o
)

Observable Index

Index

1 = pion Ty,

2 = K- Tboltz

3 = K+ Tpop,

4= P Tboltz

5= Tfreeze-out

6 = <b;>

7 = pion <m;>-m,
8 = K- <m{>-m,
9 = K+ <m;>-m,
10 = dN.,/dy

11 = E;/N,

12 = pi- dN/dy
13 = pi* dN/dy
14 = K" dN/dy
15 = K* dN/dy
16 = pdN/dy

17 = pi'/pi*

18 = K'/K*

19 = pbar/p

20 = K /pi-

21 = K*/pit

22 = p/pi*

23 = lambda/pi
24 = HBT lambda
25 = HBT Ry,,4
26 = HBT R,
27 = HBT R,

28 = HBT V;

29 = v,

30 = proton dy
31 = proton dy / Ypeam
32=dB,
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All Observables

Mean = 6.42

Sigma = 2.76

N =32



Line+line Fit Summary: Pas

£
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E
=
£
™
><
®
=
=
9
=
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)

Observable Index

Index

1 = pion Ty,

2 = K- Tboltz

3 = K+ Tpop,

4= P Tboltz

5= Tfreeze-out

6 = <b;>

7 = pion <m;>-m,
8 = K- <m{>-m,
9 = K+ <m;>-m,
10 = dN.,/dy

11 = E;/N,

12 = pi- dN/dy
13 = pi* dN/dy
14 = K" dN/dy
15 = K* dN/dy
16 = pdN/dy

17 = pi'/pi*

18 = K'/K*

19 = pbar/p

20 = K /pi-

21 = K*/pit

22 = p/pi*

23 = lambda/pi
24 = HBT lambda
25 = HBT Ry,,4
26 = HBT R,
27 = HBT R,

28 = HBT V;

29 = v,

30 = proton dy
31 = proton dy / Ypeam
32=dB,
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sing 50% C.L. Test

Mean = 6.33
Sigma = 2.21
N=9




Line+line Fit Summary: Pas

£
-
E
=
£
™
><
®
=
=
9
=
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)

Observable Index

Index

1 = pion Ty,

2 = K- Tboltz

3 = K+ Tpop,

4= P Tboltz

5= Tfreeze-out

6 = <b;>

7 = pion <m;>-m,
8 = K- <m{>-m,
9 = K+ <m;>-m,
10 = dN.,/dy

11 = E;/N,

12 = pi- dN/dy
13 = pi* dN/dy
14 = K" dN/dy
15 = K* dN/dy
16 = pdN/dy

17 = pi'/pi*

18 = K'/K*

19 = pbar/p

20 = K /pi-

21 = K*/pit

22 = p/pi*

23 = lambda/pi
24 = HBT lambda
25 = HBT Ry,,4
26 = HBT R,
27 = HBT R,

28 = HBT V;

29 = v,

30 = proton dy
31 = proton dy / Ypeam
32=dB,
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sing 90% C.L.. Test

Mean = 6.40
Sigma = 2.24
N =45




Line+poly: Fit Summary:

£
-
E
=
£
™
><
®
=
=
9
=
o
)

Observable Index

All Observables

Index

1 = pion Ty,

2 = K- Tboltz

3 = K+ Tpop,

4= P Tboltz

5= Tfreeze-out

6 = <b;>

7 = pion <m;>-m,
8 = K- <m{>-m,
9 = K+ <m;>-m,
10 = dN.,/dy

11 = E;/N,

12 = pi- dN/dy
13 = pi* dN/dy
14 = K" dN/dy
15 = K* dN/dy
16 = pdN/dy

17 = pi'/pi*

18 = K'/K*

19 = pbar/p

20 = K /pi-

21 = K*/pit

22 = p/pi*

23 = lambda/pi
24 = HBT lambda
25 = HBT Ry,,4
26 = HBT R,
27 = HBT R,

28 = HBT V;

29 = v,

30 = proton dy
31 = proton dy / Ypeam
32=dB,
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Mean = 6.02

Sigma = 1.79

N =30



Line+poly Fit Summary: Pas
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Observable Index

Index

1 = pion Ty,

2 = K- Tboltz

3 = K+ Tpop,

4= P Tboltz

5= Tfreeze-out

6 = <b;>

7 = pion <m;>-m,
8 = K- <m{>-m,
9 = K+ <m;>-m,
10 = dN.,/dy

11 = E;/N,

12 = pi- dN/dy
13 = pi* dN/dy
14 = K" dN/dy
15 = K* dN/dy
16 = pdN/dy

17 = pi'/pi*

18 = K'/K*

19 = pbar/p

20 = K /pi-

21 = K*/pit

22 = p/pi*

23 = lambda/pi
24 = HBT lambda
25 = HBT Ry,,4
26 = HBT R,
27 = HBT R,

28 = HBT V;

29 = v,

30 = proton dy
31 = proton dy / Ypeam
32=dB,
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sing 50% C.L. Test

Mean = 5.77
Sigma = 1.53
N=S8




Line+poly Fit Summary: Pas
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Observable Index

Index

1 = pion Ty,

2 = K- Tboltz

3 = K+ Tpop,

4= P Tboltz

5= Tfreeze-out

6 = <b;>

7 = pion <m;>-m,
8 = K- <m{>-m,
9 = K+ <m;>-m,
10 = dN.,/dy

11 = E;/N,

12 = pi- dN/dy
13 = pi* dN/dy
14 = K" dN/dy
15 = K* dN/dy
16 = pdN/dy

17 = pi'/pi*

18 = K'/K*

19 = pbar/p

20 = K /pi-

21 = K*/pit

22 = p/pi*

23 = lambda/pi
24 = HBT lambda
25 = HBT Ry,,4
26 = HBT R,
27 = HBT R,

28 = HBT V;

29 = v,

30 = proton dy
31 = proton dy / Ypeam
32=dB,
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sing 90% C.L.. Test

Mean = 5.84
Sigma = 1.42
N =5




3'4-order polynomiall turn-over point summary.

et
£
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Observable Index

Index

1 = pion Ty,

2 = K- Tboltz

3 = K+ Tpop,

4= P Tboltz

5= Tfreeze-out

6 = <b;>

7 = pion <m;>-m,
8 = K- <m{>-m,
9 = K+ <m;>-m,
10 = dN.,/dy

11 = E;/N,

12 = pi- dN/dy
13 = pi* dN/dy
14 = K" dN/dy
15 = K* dN/dy
16 = pdN/dy

17 = pi'/pi*

18 = K'/K*

19 = pbar/p

20 = K /pi-

21 = K*/pit

22 = p/pi*

23 = lambda/pi
24 = HBT lambda
25 = HBT Ry,,4
26 = HBT R,
27 = HBT R,

28 = HBT V;

29 = v,

30 = proton dy
31 = proton dy / Ypeam
32=dB,
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Mean = 8.24
Sigma = 5.77
N=30

Without
outliers:

Mean = 6.83
Sigma = 2.65
N = 27




Conclusion

Tihe results ot the; statistical analyses all

come upwithrthe same DasiC COne

s [here s/ statistically: significant critica
PENaVIoK Gecurringl N Many: observab

Sqrt(Syy) 2~ 5.6-6.8 GeV!

s QIS corresponds to the energy. range not
covered - between the highest AGS and the
lowest SPS’ energies!

s [ submit this as proof that RHIC is exploring a
new state of nuclear matter!
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