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The improved chiral nucleon-nucleon (NN) interaction with the semi-local regularization in the momentum
space was derived recently [1] up to the fifth order of the chiral expansion (N4LO) and even some contribu-
tions from the next order have been tested in so-called N4LO+ model. In comparison to the first generation
of the chiral potential [2] the regularization of the potential is now performed in a semi-local way what leads
to a much better control of finite-cutoff artifacts. Such a semi-local regularization has been already proposed
in the [3] where it was applied in coordinate space. In recent work [1] an alternative approach for semi-local
regularization performed directly in momentum space was derived and used to construct the NN interac-
tion. Beside the new regularization method also other important improvements, like new way of fixing of
parameters for pion-nucleon vertexes or new NN databased used to fix free low energy constants have been
implemented in the model [1]. The new force leads in the nucleon-nucleon (nucleon-deuteron) scatterings to
very precise description of observables up to 300 (200) MeV and delivers only tiny dependence on the regular-
ization parameter.
The chiral interaction of Ref. [1] has been never applied to study the electromagnetic processes in two-nucleon
system. We will present such first applications especially focusing on the dependence of predictions on the
regularization parameters and on the chiral order used. It is well known, that the non-local regularization of
the chiral forces lead to a strong dependence of the predictions on regularization parameters already at N2LO
[4,5,6]. Using the semi-local regularization in the coordinate space improves the data description both for the
electromagnetic as well as for the weak processes [7]. In this contribution we, for the first time, extend the
investigations from Ref. [7] to the chiral model with semi-local regularization in the momentum space [1]
and, in particular, we will discuss the predictions for the deuteron photodisintegration reaction at the photon
energy range up to 100 MeV. The comparison of predictions with the data and the predictions based on older
chiral models will be presented.
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