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1. Fermion numers of chiral bags
2. Annihilation and leading

baryons in scattering on nuclei
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Chiral bags

Skyrme’s soliton: 
static hedgehog

ansatz
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Boundary condition at the surface of  a spherical

bag for isodublet of massless Dirac fields :

Symmetry :
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Discrete spectrum of energy: n, K, M, , P,
: K= 0,1,2 … ; -K M K) - degenerate: M

Equations for the energy levels:
K = 0

K > 0
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S = 1 – 1 + 1 – 1 + 1 … = ?
S = 1 – (1 – 1 + 1 – 1 + 1 - …) = 1 – S

Poisson summation:

ష
=

ష
=  
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On the distribution of baryon number
in chiral bags

K.J. Heller and MJ, Nucl. Phys. A 481 (1988) 679
(Received 7 December 1987)

Important steps:
K.J. Heller, MJ and M.A. Nowak, Z. Phys. C 30 (1986) 483;
MJ, Acta Phys. Polon. B 19 (1988) 33 (Received April 6, 1987)  
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Energy dependence:

A.Białas, M.Błeszyński, W.Czyż, 
Nucl.Phys. B111, 461 (1976)
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40 Years Later:  not measured, LPC ruled out 
 hard processes (e.g. Drell-Yan:T.Jaroszewicz&MJ,1980)
 p spectra in pA collisions (A.Białas, W.Czyż, K.Zalewski…; 

DPM: A.Capella, A.Krzywicki, J. Tran Tranh Van… )
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40 Years Later: Yes!
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Bailey R., … , Różańska M., et al., Z. Phys. C29, 1 (1985);
MJ, J. Karczmarczuk, M. Różańska, Z. Phys. C29, 55 (1985) 
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Dual Parton Model for pA inelastic collisions
- number of wounded nucleons in A (participants)

After collision:
+ + + … ;   = ;

= Dq >

For n = 1:    

D – valence diquark
q  – valence quark

Dq

D q

8
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For n = 2:

D q; D q >
D q >

and four colorless objects are formed

( D q)  (q D) ( D) ( q)

and after fragmentation one baryon moves in 
direction of p (Forwards) and two baryons
move in direction of A (Backwards)

no transfer of baryon number between
B and F hemispheres

where is a sea quark
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Is it possible that
= (1-c) + c 
= 

q q q I D D D ?
Yes, for 10 - color configuration.
(q D)  (q D)  (q D)     

After fragmentation three baryons in 
backward hemisphere! = 1.

A similar mechanism in scattering
on two wounded nucleons in a nucleus may
lead to baryon number annihilation.
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Dear Kacper 

Happy Birthday ! 


