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Introduction

 We will present the chiral solitonic model with 
pion, rho and omega mesonic degrees of 

freedom in order to analyze EMT for nucleon

 



Theoreical framework
● The nucleon has a 

structure, not a point-like 
particle

● Outer shell of the 
nucleon is made of 
pions and inner core is 
made of another 
hadronic degrees of 
freedom, like mesons 
and effective pare 
creations.

Pions

Rho-, 
Omega 
mesons

Nucleon



 Noether's theorem : If a system has a continuous symmetry property, then 
there are corresponding quantities whose values are conserved in time.

Theoreical framework

What is EMT?



Theoreical framework



The effective Lagrangian 
for pions, rho- and omega-mesons



The effective Lagrangian 
for pions, rho- and omega-mesons



● Calculated soliton mass for the static fields has the 
following form

The effective Lagrangian 
for pions, rho- and omega-mesons



Equations of motion

● The solutions of the equations gives the 
static solitonic configuration.



Equations of motion



Quantization

We use rigid body quantization approximation. in this scheme nucleon 
appears as rotational state of classical skyrmion 

● In order to ascribe spin and isospin quantum number to 
soliton, we will consider time-dependent matrix A



Quantization

● Here Lambda is moment of inertia of the rotating 
skyrmion. Rotating skyrmion describes the nucleon.



Quantization



Energy-momentum tensor form factors 
of nucleon

where

●            and          desdribe the nucleon momentum 
and angular momentum

● Interpretation of           less trivial, but also gives 
information about nucleon structure



Energy-momentum tensor form factors 
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Results

0.549 [fm]
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Conclusion & Outlook

● We studied nucleon structure within pi-rho-omega 
soliton model

● The results are consistent with other model (original 
skyrme model, chiral quark soliton model, etc...) 

● It is also interesting how nucleon structure changes in 
nuclear medium within this framework

● Corresponding studies under the way.
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