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LEP2 Physics from theory side

description of baryons from 3 to 5 quarks
description of mesons from 2 to 4 quarks

role of hidden color states (Van-der-Waals
force)

unification of chiral unitary model and
guark model

glueball and confinement

Non-perturbative to perturbative QCD
physics v\

8/3/2005 July29 2005 Osaka Toki



Quantum chromo dynamics (QCD)

QCD Lagrangian
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The chiral symmetry is fulfilled in the ud-sector

Baryon-Meson (Hadron Physics)

Chiral symmetry breaking > NJL model

Confinement - Long range confining potential 3
/
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Nambu-Jona-Lasinio model
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Fierz transformation
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Non-relativistic constituent quark model

modeling for many body system
(simplest expression of the NJL model)
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Baryon wave function
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Baryon mass spectrum
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Non-leptonic weak decay

Nucleon Pion Delta-1=1/2 rule
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Relative wave function
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Non-leptonic weak decay

Table 1. P-wave non-leptonic weak transition amplitude (in 10~" unit). In the second and forth
columns, values in brackets show the results without V.. Empirical values are taken from ref. 1).

Decay Pole others Total Exp.
SToopr” 23.23(1345) 205 25.28(15.50) 266
Dot 409821 000 409(821) 422
A—=nr’  =529(-354) =502 —10.31(-856) -158

B.Stech and Q.P. Xu, Z.Physik C49 (1991) 491
K. Suzuki and H. Toki, Mod. Phys. Lett. A9 (1994) 1059
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Magnetic moments

Table IV. Baryon magnetic moments

with V.  without V. Exp.

[y 2.78 2.84 2.792847

{hn —1.83 —1.90 —1.913042

Ha —0.602 —0.613 —0.613 + 0.004
s+ 2.69 2.73 2.458 = 0.010
s — —1.05 —1.06 —1.160 £ 0.025
[L 50 0.817 0.836 —

[L=0 —1.410 —1.449 —1.250 + 0.014
h=— —0.507 —0.502 —0.6507 £ 0.0025
Hio —1.84 —1.84 —2.02 £+ 0.05
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Pentaquark wave function
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Many body Schroedinger equation
(.H — E) ‘PJ‘JTM — 0
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Phase shift for 12- and 12+ states
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Wave function




Instanton induced Interaction vs
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Meson spectrum
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Conclusion and swetting

non-relativistic model is not bad (want to
calculate many states)

want to verify vanishing Van-der-Waals
force

multi confinement force

charm against strange hadrons

from form factor to structure function
guark nucleus (A=1~1000) Y\
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