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Panda (P annihilation at Darmstadt )

Introduction

PANDA will be one of four key experiments at FAIR (F A
lon R )

Quark confinement

Can't separate quark-antiquark without creating new pair of quarks.

Origin of Hadron Masses

Three valence quarks only provide less than 2% of the mass of
Nucleon.

How to understand the other more than 98% mass ?
Study kinetic and interaction (confinement) energy
in the nucleon (gluon rich environment).
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Panda (Proton annihilation at Darmstadt)
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Panda (P annihilation at Darmstadt )

Motivation of my work

» The reaction pp — e* e allows to measure

electromagnetic proton form factors.

» Important simulation work is under way.

» The reaction pp — 77~ is the main background :

» has a large cross section,
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» contains information on the quark content of the proton

» allow to test different QCD models

Largest cross sections come from multi-pions

(5>4>2)
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Panda (P annihilation at Darmstadt )

Motivation of my work

Few experimental data at the PANDA energies to constrain the models
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Motivation of this model

Global description in Panda energy range

Developing an effective Lagrangian model based on Feynman diagrams
to describe binary annihilation reactions induced by antiprotons in
Panda energy region.

> using crossing symmetry from pn- elastic to get
Describe the similar production 1+ -, TroTr° more experiment data

in a coherent way > Getting a reliable s dependence to predict the

panda region where there are very few data
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(ub/sr)

do
da

Evolution of oscillatory behavior : Sum of resonances

Plab (0.79 — 2.43 GeV/c)

150

BN = T [ T T T ] T T F
079 GeVsc 0-89 GeV/c 0'99 GeVic ’ 109Gevrc |
I
1'50GeVvic 1M GeVic
i ' 5
{
212 GevVk 233GeVic 2-43 GeVic
_
-0

Cos 8%
E. Eisenhandler. et al.. Nucl. Phys. B 98 (1975) l0g

Physics Letters B 471 (1999) 271-279



do/d cos® (ub)

PHYSICAL REVIEW D

VOLUME 56, NUMBER 5

ARTICLES

1 SEPTEMBER 1997

T. A. Amstrong, al

Two-body neutral final states produced in antiproton-proton annihilations at

2.911< /s <3.686 GeV
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Calculation pp — merme

» Differential cross section
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First results for pp — meme
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S-dependence pp — TOM°

Test of quark counting

PRL (1973) 31. 18.
S. J. Brodsky, G. R. Farrar
Scaling Laws at Large Transverse Momentum

do/dt ~ s2" f (/s)

n total number of leptons, photons
and quark components

Reaction_pp - TI°TT°

n=ni+nf=2x(3+2)=10
2-n=-8

do/dt ~ s® f(t/s)

LETTERE AL NUOVO CIMENTO (1973) 5 14
V. A. Matveev et al.
Automodelity in Strong Interactions.
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S-dependence pp — T°T°
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A,

1=

ELSEVIER Physics Letters B 471 (1999) 271-279

M and n mesons are pseudoscalar mesons, and the decay to nn allows us to
use well-known composition of singlet and octet states, and mixing angle
© = 40°

_ n ~ (utt + dd)/\/2 + s5
(utt + dd)V2

T 1gg >=cosOln > +sin Oy >

s§ >= —sinO|n > +cos Oy >

f(mm) = f(7°7°) cos’®
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Calculation pp — m*m

Add u-channel A**

keep same parameters as TT°
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Calculation pp - T

Add u-channel A++
keep same parameters as TT°

» Angular distribution

> s-dependence
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Summary and perspectives

- We have built a promising model based on effective
lagrangian to describe 2 meson production in pbar p
annihilation

- Parameters fixed on piOpi0O
- We reproduced pitpi-

- We reproduced pi*p, pi'p using the crossing symmetry

- Encouraging results on angular distributions and expected s
dependence have been obtained
Next:

- Optimize the parameters to improve charged pion description
at small angles

- Apply similar formalism to other channels: yv, yn° nn° KK

Thank you!

19



Test of quark counting

Hadron-hadron collision at high energies (CMS) L ERE AL NUOVO CIVIENTO (1973) 514
~ ~ N . A. Matveev et al.
2 experimental rules in the reaction

Automodelity in Strong Interactions.

limited T momenta with s increasing (L can be infinite)

average number of particles produced grows slowly
when s increases

l kinematics is defined
by dimensions T and L -

- Strong dynamical difference between T-L / P T

Transeverse dimension
(M

- Essential constants purely related to T

l

Asymptotically, the average number of

particles(mutiplicity), and the average

transverse momentum are constant as
function of s.
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