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Meson cloud

STRUCTURE
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Core*

From what?



Shrinks

STABILIZATION
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Swells
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Effective Lagrangian-I

Hadron properties in symmetric 

nuclear medium
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nuclear medium



Meson cloud 

modifications 

in nuclear 

Modification
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in nuclear 

medium
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Pionic LagrangianPionic LagrangianPionic LagrangianPionic Lagrangian

in Nuclear Matter  in Nuclear Matter  in Nuclear Matter  in Nuclear Matter  
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( ) 0 ˆ2 =Π++∂∂ πµ m

Pion physics in nuclear matter (Optic potential 
approach):

( ) 0 ˆ2 =Π++∂∂ ππµ
µ m
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( ) 0 ˆ2 =Π++∂∂ ππµ
µ m
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Effective Lagrangian-II
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Effective Lagrangian-II

Symmetric Nuclear Matter



Meson cloud 

modifications 

in nuclear 

Modification
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in nuclear 

medium

Inner core 

modifications 

in nuclear 

medium
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Experiment











+
−=

ργ
ργ

γ
den

num

1
exp

ζρπ
ζρπ

α
/)('41

/)( 4
1)(

0

0

rcg

rc
rp +

−=
2

0 )( 4
1)(

π

ρπς
α

m

rb
rs −=

February 9, 2012 Workshop @ J-PARC 22



∆

*

sym
12

1
�mE −∆=

February 9, 2012 Workshop @ J-PARC 23

To small!



Effective Lagrangian-III

Isospin breaking & Symmetry 
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energy
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Outer&inner shell modifications + isospin breaking
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Studies in future 
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Elsewhere
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The result 31.65 91.21 -3700

„Experiment“ ~ 30-35 ~ 70-90 ~ -500

)1(Sa
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SL SK



How well the idea of baryons as topological 
solutions? It seems, not bad…

Whether is it possible to describe

the single hadrons properties in separate state, 

in the community of their partners (interactions, 
existence as an individual…),

as well as the properties of that whole 
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as well as the properties of that whole 
community in same footing? It seems, yes.

Can we construct some simple model to answer 
those questions, at least qualitatively? It seems, 
yes.

How far can we go in that direction? We will see…

If it is far enough how well is that direction? …



Thank you very much!
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Thank you very much!


