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Physics motivation

= NA57 physics goals:
study of the dependence of hyperon enhancements on

» interaction volume (centrality down to N, ,,q ~ 50)
» collision energy (data at both 40 and 160 A GeV)

= Data samples:

System Beam energy Sample size
Pb-Pb 160 A GeV (230+230) x 106 evts
Pb-Pb 40 A GeV 240 x 106 evts
p-Be 40 A GeV (60+110) x 108 evts 1
WA97 p-Be sample used as reference data at 160 A GeV 2008~

D. Elia, INFN Bari (ltaly) QM2004, Oakland - January 11-17, 2004 3



Experimental apparatus

Double side

«
1?' cm ustrips
Y pixel plane (3 Q2 + 4Q3) >
» Vo
. Z pixel plane (4 Q2 + 2Q3)

v
158 A GeV/c:
d=60cm o =40 mrad

”

”
’ 10 m

40 A GeV/c:
d=40cm o =72 mrad

Target: 1% Pb, 8% Be

Scintillator petals:
centrality trigger (Pb-Pb)

MSD 1 & 2:
multiplicity detector (Pb-Pb)

Tracking device:
silicon pixel planes
(5 x 5 cm? cross section,

d
50 x 500 um? cell size,
total of ~ 1 M channels)
Lever arm:
TARGET Z pixels + double side
Pb 1% ustrips
L l<mn<2
s2_.° Tom ! placed inside the 1.4 T field -
j b 4 of the GOLIATH magnet
’ 2007~
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Strange particle detection

\S
<
= Reconstructed decay topologies: \(\e@(\
N\ ;
Q"> A+K (BR=67.8%) ° ,OOQ-f*"' 5 cm
A\ e k
=5 A+ T (BR =99.9 %)
A > m+p (BR =63.9%)
0 + - — 0 . ;

K - 1"+ (BR = 68.6 %) i 30 cm

= Charged decay tracks A

5 |

decay vertices

measured in the pixel

_——
=
b

telescope

target Py
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Yields and enhancements

= Double differential cross sections

2
for each particle fitted to: S

dmT dy

T

= f(y) mr exp (_T)

assuming flat rapidity distribution in the selected acceptance regions

Inverse slope of m; distribution ( T = T_,,) free parameter of the fit.

= Yield (i.e. particle per event)

extrapolated to a common 0 yem 0.5 2 p7
Y = / me/ dy

y-p; region: o5 dmrdy

I

= Enhancement:

2 \
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Collision centrality

= Centrality determination from measured charged particle multiplicity

Nyoung from trigger cross section (Glauber Model calculations)
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Collision centrality

= Centrality determination from measured charged particle

N

multiplicity

wound from trigger cross section (Glauber Model calculations)

§ <N >
2 Pb-Pb 160 A GeV Class | 67/ Gt | Looeey V"M,
SO 0 |42-56%| 62 57
o *} T _
| g 1 25 — 429 | 121 119
| “n..w‘_
w0 2 3 -4 2 |12-25% | 209 208
| R 3 5-12% | 290 292
| e §1§ 3 4 0 — 5% 349 346
' (58 F 3 3
= Same class definition I
0 200 400 600 800 1000 1200
N at 40 and 160 GeV
ch 20047~
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Comparison NA57-NA49

Particle yields per participant

L

Centrality regions:

b
h
[

o
2“ 18
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NA57 | NA49* % e +
g 14 - + + + + +
40 GeV 5% 7% = 12 o +
=" .
160 GeV ot _y ~. |
(K) 0 0 Eﬂ.ﬂ [
160 GeV s
_ 12% 10% 04 Pb-Pb 40 GeV Pb-Pb 160 GeV
(A, E) <
)
o)

For NA49: K2 = 0.5%(K*+K")

(1]

KK A A K A A

(x]

*Refs: Physical Review C 66, 054902 (2002), nucl-ex/0311024,
Phys. Lett. B 538 (2002), 275. 200
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Comparison NA57-NA49

Particle yields per participant

L

Centrality regions:

e
[
I
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2“ 18
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NA57 | NA49* % e +
o= S N SN + ...... b +
40 GeV 5% 7% = 12 +
=" .
160 GeV Y 204 = I
(K) 0 0 30_8 —
160 GeV i
_ 12% 10% 04 Pb-Pb 40 GeV Pb-Pb 160 GeV
(A, E) <
)
o)

For NA49: K2 = 0.5%(K*+K")

(x]
(x|

KK A A K A A
» about 30% systematics on the absolute value of the
yields (under investigation) but ...

*Refs: Physical Review C 66, 054902 (2002), nucl-ex/0311024,
Phys. Lett. B 538 (2002), 275. 200
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Comparison NA57-NA49

Particle ratios

h

=
: 1.8
LT Pb-Pb 40 GeV
.q% 1.6
o~
M 1.4 —
~ 12 +
5
i T t—1
_2 08 + + +
b
é 0.6 —
04 Pb-Pb 160 GeV
0.2
0 | | |

AlA /g Q7 KUA  KYA  AIA E/E QYIQ E/A EIA
» ... particle ratios compatible within errors
(i.e. no impact on relative yields)
*Refs: Physical Review C 66, 054902 (2002), nucl-ex/0311024,
nucl-ex/0305021, nucl-ex/0311029 20087
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Energy dependence
of hyperon ratios from SPS to RHIC

Centrality regions: NAS57: O0-12%
STAR*: 0-11%

> ?/Y ratios increase
with energy

Ratio

» Energy dependence
weaker for particle
with higher
strangeness

-

o
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(x]

m
| @ O

/
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: i o A/A l

| | | | | |
10 \/ 10°
SNN

baryon density =
[GeV] decreases with

energy increase
*Ref: Physics Letters B 567 (2003), 167. gy 2008
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Yield

Yield

Energy dependence
of particle yields from SPS to RHIC

SPS RHIC
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Centrality regions: NAS57: 0-5%0 (AK), 0-129%96 (&, Q)

STAR*: 0-5%06 (A), 0-6% (K), 0-10% (&, Q)

» stronger energy dependence for
(2™ and all anti-hyperons

*Refs: Physical Review Letters 89 (2002), 092301
nucl-ex/0206008, nucl-ex/0307024 2007
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Centrality dependence

of strange particle yields
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Centrality dependence

of strange particle yields
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Centrality dependence
of strange particle yields

E !
.;i | O Pb-Pb 160 GeV
Yields fitted to: N
(04
Y o <Nwound>
* A

102
< quu >
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Centrality dependence

of strange particle yields

=
= =
-~ O Pb-Pb 160 GeV >~ O Pb-Pb 160 GeV
- = - B FPb-Pb 40 GeV B Pb-Pb 40 GeV
Yields fitted to:
(04
Y o« <N >
wound
- A 10"
L
.1.02 10
< quund < Nwound>
160 A GeV 40 A GeV
o x2 / ndf o x2 / ndf
K! 120+004 | 3273 | 1.49+004 | 16/3 .
s 20=0. 49=0. » steeper centrality
A 1.21+0.05 | 09/3 1.52 + 0.04 6.6/3 d d ;
A 1.00 + 0.07 | 8.6/3 1.18 + 0.08 43/3 epenaence o
= | 1.40+004 | 6373 | 1.85+0.13 | 6.3/3 the 40 A GeV
=t 1.30+0.11 | 58/3 | 0.84+0.60 | 1.1/3 yields _
Q 1.45+028 | 06/3 | 1.45+086 | 0.1/2
ot 1.49+036 | 02/3 ]
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Hyperon enhancements

Particle / event / wound. nucl. relative to pBe

X o

R pr>0, ly-y, <05 3, pr>0, ly-y, 1<0.5
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> enhancements still there at 40 GeV

(slightly higher then at 160 GeV in the two most central classes)

» same hierarchy at 160 and 40 GeV: E(A) < E(B)
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Summary

d Comparison with NA49:

» ratios compatible, ~ 30% systematics in the yields

d Energy dependence of yields and ratios:

» stronger dependence for anti-particles than for particles
(larger baryon density at 40 A GeV)

d Centrality dependence of the yields:
» steeper centrality dependence of the 40 A GeV yields

» steeper centrality dependence at lower energy

d Enhancements at 40 A GeV.:
» hyperon yields enhanced at 40 A GeV too, E(A)<E(E) %ﬂ
20047~
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di Fisica dell'Universita e del Politecnico di Bari and INFN, Bari, Italy;
Fysisk Institutt , Universitetet i Bergen, Bergen, Norway ; Haggskolen
| Bergen, Bergen, Norway; University of Birmingham, Birmingham,
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Physics, Geneva, Switzerland; Institute of Experimental Physics
Slovak Academy of Science, Kosice, Slovakia; P.J. Safarik
University, Kosice, Slovakia; Fysisk institutt, Universitetet i Oslo,
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de France, Paris, France; Institute of Physics, Prague, Czech
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