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Gravitational Form Factors and Mechanical Properties
of Nucleon

The standard parametrization used
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% The C form factor also known as the D-term is unconstrained at zero momentum transfer.
% The D-term is related to the pressure and shear distribution of the nucleon.
% These quantities can be studied in the impact parameter space by performing Fourier Transform.
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The combination of pressure and shear defines the normal and the tangential force experienced by a
spherical shell of radius b+

2
F,(b") =4wMb"? (p(b' )+ g s(b )) , F.(b") =4rMb'2 (p(b' ) — %s{b' )),
.V.A Phys.Rev.D 99 (2019) 9, 094026
D.C et al. Phys.Rev.D 102 (2020), 113011
The Galilean energy density, radial pressure, tangential pressure, isotropic pressure, and pressure
anisotropy (Drell-Yan Frame)
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Dressed Quark Model (DQM)

DQM: A simple relativistic spin-¥2 state, like a quark dressed with a gluon at one loop in QCD.
The dressed quark state can be expanded in Fock space in terms of multi-parton light-front wave
functions (LFWFs), which can be calculated analytically using light-front Hamiltonian.

We can write the LFWFs in terms of relative momenta that are frame independent. Thus LFWFs
are Boost invariant.

This model employs a gluonic degree of freedom.
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% Two-component formulation of light-front QCD, with AT =0

% The bad component fermion field is eliminated and can be writt
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Energy-MomentumTensor (EMT)

Drell-Yan Frame: I ( i ﬂfz)
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Cr is the colour factor and A is the ultra-violet cut-off, m is the quark mass.



Numerical Analysis
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Comparison with MPR

D.(q%) : Electron D-term

DQM: Dressed Quark Model
MPR: Metz et al.

(Phys.Lett.B 820 (2021), 136501)

m = 0.511MeV,

¢° = 4ma, o is fine structure constant.




D-term and Pressure Distribution

In order to study the spatial distribution, we have taken the wave packet states in position space
centred at origin instead of plane waves. The most prevalent forms are Gaussian wave packets.

1 d>pLdpt
/ PR )t o, A)

1673 pt

/\ is Gaussian width.

M.D. Eur.Phys.J.C 25 (2002)
D.C. et al. Phys.Rev.D 72 (2005), 034013



von Laue Condition:
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Normal Force and Tangential Force
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2-Dimensional Energy Density
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2-Dimensional Pressure Distributions
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Conclusion

+ We have studied the four Gravitational Form

Factors In a composite spin-1/2 system, a quark
dressed with a gluon at one loop level in QCD.

= We have also analysed the pressure and shear
distributions in this model.

= Future work will focus on gluon contribution of the

GFFs.
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