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The electromagnetic and gravitational form factors of the nucleon and A(1232) resonance are studied simul-
taneously using a covariant quark-diquark approach, and the pion cloud effect on the form factors is explicitly
discussed. The calculated electromagnetic form factors of nucleon are compared to the experimental data in
order to determine the parameters of our approach. Then, the gravitational form factors of the nucleon and
Delta-isobar are evaluated with the same parameters, and moreover, the transition form factors of N — A are
also estimated. The electromagnetic and mechanical properties, such as the charge radii, magnetic moments,
and mass radii are presented. Moreover, the D-term, which is believed to be connected with the internal
force inside the baryons, is also discussed. It is found that our results are in reasonable agreement with the
experiment and lattice results, and in particular, our results suggest that the pion cloud contribution plays an
indispensable role™\cite{Wang:2026nlr, Wang:2024abv}, especially for the magnetic moments and the D-term
of the systems, and therefore the sign problem of the positive D-term in our previous model calculations with
quark-diquark approach is solved \cite{Wang:2023bjp, Fu:2023ijy}.
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