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|. Link between

e Elementary ptp
n—+p
T+ D

e hadron+-nucleus p+A
T+ A

e nucleus+nucleus A+ A

collisions.

Precision studies of particle distributions



Event samples collected, 1996 - 2002
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Part |.
Link from elementary to nuclear interactions
e net baryon number transfer

e transverse activity

e strangeness production
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Strangeness enhancement for K+ /7", K~ /7~
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Strangeness enhancement for =~ and =%
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Conclusion Part I.

e no special place for A+A collisions

e smooth transition from elementary
to nuclear interactions

— no "new’ physics

Open questions:

e what is behind baryon number transfer?
e what is behind transverse activity?

e what is behind strangeness increase?



Part |I.

Precision studies of particle distributions

e inclusive 7 distributions
from 5Mevent sample in p+p

e inclusive 7w distributions
from 0.5Mevent sample in p+C

e a first step on detailed analysis of inclusive data



100

f [mb/(GeV?/cY)]

10

0.1

0.01

0.001

- LI | LI | LI | LI | ) : - LI I LI I LI I LI I ) ]
Z a) NA49 pp >T0 X ] b) NA49 pp—=TTL X -
B x_=0.0 7 x_=0.0 7
F F
- 0.05 - 0.05 -
0.1 0.1
\ 0.3 3 03 3
C \ 035 0.35 -
i 0.45 ] 045 7
\ 0.55 0.55
L1 1 1 I L1 1 1 I L1 1 1 I L1\l | ' 11 1 1 I L1 1 1 I L1 1 1 l 1 I\
0 0.5 1 1.5 2 0 0.5 1 15 2
P, [GeVic] P, [GeVIc]



100

f [mb/(GeVZ/ic?)

10

0.1

0.01

) NA49

+
pp >TU X

p, =0.100
0.200
0.300
0.400
0.500
0.600
0.700
0.800
0.900

1.000

1.200

1.400

- b) Na4g pp =TT X

p_=0.100
0.200
0.300
0.400
0.500
0.600
0.700
0.800
0.900
1.000
1.200
1.400

0

0.2

0.4




f [mb/(GeV/cY)

=
(@)
N

0 0.5 1

NA49 pC - 1T X

Xz = 0.00 |

X = 0.05
Xz = 0.10
Xg = 0.20
Xe= 0.30 ]
Xg= 0.40 1
Xz = 0.50 7

NA49 pC - 1 X

Xz = 0.00 |

Xg = 0.05
Xz = 0.10
Xg = 0.20
Xg= 0.30 ]
Xg = 0.40 1
Xz = 0.50 7

1.5
p; [GeV/c]

0 0.5 1
p, [GeV/c]



Invariant cross section f, mb/GeV2

Comparison to the Barton dataset
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No Breit-Wigner tail allowed:

e Hagedorn

e Nova

e Anisovich/Shekhter
o Fritjof

e VENUS

e Pythia

e NEXUS

e EPOS

e UrQMD



Resonance contribution to negative pions

e Sum up measured resonances:
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e Problem: Cascading p3 — wm, N* — Am, etc.

e Take only 2-body decays, to avoid double counting
(37 for n and w)

e Lower limit

e Cascading expected to contribute to lower zp, pr
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Conclusions

e no sign of “new’ physics in A+A collisions
e smooth evolution in all quantities studied

e p+A, A+A essential extension of possibilities
in studying soft hadronic physics

e fresh look at non-perturbative QCD possible with NA49

Studies lead to new questions:
e where is the intermediate partonic phase?

e what is the range of applicability of perturbative QCD?

We ask the Comittee to support the
continuation of this analysis effort



