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Introduction

Nuclear Force Relativistic Chiral Nuclear Force

Nuclear force is the interaction between nucleons.
Studying nuclear force plays an important role in
studying nuclear structure and nuclear reactions. It
can be used for first principle calculations, etc.

" The relativistic effects play an important role in the
structure of nuclei. So it is necessary to construct a
nuclear force theory within the framework of
relativity. There are several advantages [2-3].
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This is from [1] a
nd it is about the
lattice simulation
of many-nucleon
systems.

In this study, we compare the
Next-to-Next-to-Leading Order
relativistic chiral nuclear force
(N2LO) with Next-to-Next-to-Next-

ml
iy
N to-Leading Order non-relativistic

Qiral nuclear force (NR-N3LO)./
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Methods

M(np) = My + Muwm
M(pp) = My + Mg + Mo + My + Myp

1 . A ;
My(np) = 2ikz Yy (B)C(L'S], mg — mgmymy) i (S} — 8;,)C(LSJ,0mgm,)/4m(2L + 1).

®The total M-matrix of np scattering

and pp scattering

®The relationship between M-matrix For My(pp) , there is a extra parameter 2.

The S-matrix needs to be processed with phase shift of C1, C2, MM and VP.

The detail formula of other terms of M-matrix can be found in Ref. [4-6]

and S-matrix [4]

Phase shift S-matrix

Results
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/ Results of np Scattering\

The average

Differential Cross Sections
N2LO : 1.379

N3] NR-N3LO : 1.343

Polarization
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N2LO : 1.394
QR-N"LO : 1.107

ﬂ{esults of pp Scatterinh
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v Here give the results of differential cross section, A, D and Azx at 70MeV. The terms of
C2, VP and MM interactons are not taken into account here

with the experimental day
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Summary
v For the result of np scattering, N2LO is comparable with the NR-

N3LO and it can describe the observables well.

v" For the result of pp scattering, N2LO is slightly worse than NR-N3LO
when compared with the result of PWA93.

v The relativistic chiral nuclear force converges faster than the non-

relativistic chiral nuclear force.




