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Strangeness Enhancement I

Gluon rich QGP:
g S S
QWS .
d T K g%
g g 3

(‘

Energy needed o produce sS pair
= 2m, ~ 300 MeV.

QGP temperature ~ 200 MeV

. easy to produce s5 pairs.

('_

Many u and d quarks from initial
jions so Ul and dd supressed by
Pauli Blocking.




24

‘ Aim of the WAY97 experimentl

The WA97 experiment studies the production of

strange and multistrange baryons and antibaryons

A, =, Q, with 1, 2, 3 units of strangeness respectively

(+Kg)

= in Pb-Pb interactions at 158 A GeV /c beam
momentum

= in p—Pb and p—Be interactions at the same beam
momentum, for comparison

Y — Yem| < 0.5

pr =2 0.3 GeV/cfornw
> 0.7 GeV/cfor Q

visit our web site:

http://www.cern.ch/WA97
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WA97 set-up

pad chambers

0.5M channels

5cm|
5

silicon &
telescope%.

scintillator
petals

Pb target

- N

ol

“multiplicity B
detectors ~ 1.87

Scintillator petals:  most central (~ 40%) Pb-Pb collisions triggered;
Mult. detectors: sample charged particles multiplicity (2 < n < 4);
Silicon Telescope: 7 pixel planes with 75 x 500um? pixel size

10 microstrip planes with 50um pitch;
Pad chambers: improve momentum resolution of fast tracks;
p-Pb trigger: events with at least two tracks in the telescope

scintillators:;



WA97

Pb—Pb event

Si Telescope
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target A ,p<’"“'"—“ I L

30cm

Strange baryons:
A= p+7~ BR=639%
Multi-strange baryons:

BT New BR = 99.89%
Ly p+7~ BR =63.9%

O = A+K™ BR = 67.8%
Ls p+ 7~ BR = 63.9%
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‘ = and (2 in Pb-Pb I

M (AK) , GeV

\Lﬂ

=]
(=]

Q +QF

Number of events / 2 MeV
F-9
i

Number of events / 3 MeV
(=]
[=]

o]
=

1.3 1.35 1 '55 1.7 1.76
AT +A%" mass, GeV  AK+AK' mass, GeV



Acceptance Windows
+Pb/Be
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‘ Centrality Measurement I

Full WA97 Pb-Pb sample ~ 40% ©

inel

Centrality measurement based on multiplicity
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in 2 <M <4 sampled by the MSD (silicon p-strips)

@® Data fitted with wounded nucleon model
{:N\‘h:} e ‘:N.'.'.-HIIHI.|>

® WA97 data divided into 4 centrality classes

do/d N, (barn)

-2
10

10

10

e WA97 Data
—— Model

b

3
T,

P I S ] PO PO S
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Nch



31

‘ Results I

We determine as a function of centrality:
e Inverse slope 7' of the m distributions, parametrized

as:

dN(mr,y)
me dy

= /(y) mTemp(—T

mo )
f(y) is assumed to be constant in the acceptance
region of the experiment (|y — Yo | < 0.5)

=> systematic error largest in p—Pb. Estimated by
assuming
f(y) — empirical fit to published p-S and p—-Au
data:

difference on the mrslope  difference on the yields
A 10% 6%
A < 5% < 5%

e Particle yields:

o Yo +0.5 dN
Y = f dm / dy = (mT: y)
m Yern —0.5 mpdy
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Hyperon transverse mass spectra in Pb-Pb
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My Inverse Slopes vs Njar¢

® Fittedto  dN

~ myexp(-myp/T)
me

® p+Be, p+PB, 4 centrality classes in Pb+Pb
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Inverse slope T, MeV
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Centrality dependence of m spectra
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Pb-Pb: m, Inverse Slopes
vs Particle Mass

158 AGeV/c Pb + Pb
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Particle Yields

QGP prediction:

e strange (anti)baryon close to hadronic thermal and
chemical equilibrium

e the (anti)hyperon enhancement is expected to
increase with its strangeness content

Enhanc.(A) < Enhanc.(E) < Enhanc.(2)

(J.Rafelski and B. Miiller, Phys.Rev.Lett.48 (1982)
1066)
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Yields relative to p—Be
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= Pb—Pb yields enhanced with respect to p—Be: enhancements increase with strangeness.
= Yields proportional to number of wounded nucleons in Pb—Pb centrality range.



Y = N

wound

Fit to Pb—Pb yields
Particle I6; X2 0.f
h™ 0.97 +0.07+£0.04 | 0.31 | 2
A 0.94+0.08+0.04 | 259 | 2
A 0.914+0.1340.04 | 0.62 | 2
= 1.144+0.08+0.05 | 2.89 | 2
=i 0.96 +£0.19 +0.04 | 0.02 | 2
Q- +0" | 1.06+0.1840.05 | 095 | 2
= (3 ~ 1 in Pb—Pb centrality range
Question: [ depending on particle species?
Fit both Pb-Pb AND p-Be yields
Particle 6 x? | d.o.f
h~ 1.073 +0.011 £ 0.005 | 1.07 | 3
A 1.258 + 0.007 £+ 0.005 | 21.1 | 3
A 1.051 +0.0124+0.005 | 1.85 | 3
=2 1.426 4+ 0.016 +0.003 | 15.8 | 3
= 1.291 +0.036 +0.003 | 3.12 | 3
O~ +07 | 1.549 +0.080 +0.007 | 7.44 | 3

= not favoured
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Yield/participants relative to p—Be
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= Enhancements are saturated for Nyouna > 100
= Enhancement is larger for particles of higher strangeness content
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‘ Enhancement relative to p—Be I
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Enhancement

e pead
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Strangeness

41



42

‘ NAS7 I

® Apparatus similar to WA97 (different magnet)

@ cxpect ~2 x WA97 statistics at 160 A GeV/c

® 230M events collected in 1998
(Pb-Pb, 160 A GeV/c, extended centrality range)

do/d (N, /q) (barn)

0

o WA97 data
5 e NAS57 data
: — WNM fit
e &
-
; ;’
.EILTL..I;...I....I....I-“,;:..,!....I...-t....#'.
50 100 150 200 250 300 350 400 450

N,/q (=N P,au,t)
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‘ Summary & Conclusions I

Inverse m, slopes constant with N, for
negatives but increase with N for A, A.

wound
Strange particles enhanced in Pb-Pb

interactions w.r.t. p-Be interactions.
Strange particles not enhanced in p-Pb ints.

Enhancement increases with strangeness
content. £2s enhanced by an order of
magnitude.

Mechanism responsible for the enhancement
1s already saturated at N, ~ 100.

Results are compatible with Quark-Gluon
Plasma formation in central Pb-Pb interactions.

New data are coming from NAS57
(extended centrality, lower beam energy)




