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This special issue of the journal Few-Body Systems celebrates Steven Weinberg’s article, “Nuclear Forces from
Chiral Lagrangians,” published in 1990 [1]. The effective field theory (EFT) paradigm is among the most
prominent of Steven Weinberg’s legacies. Contemporary with the developments of quantum mechanics, at the
beginning of the last century, the “indivisible” atoms were understood to be made of electrons and a nucleus,
initiating the nuclear physics era. In the search for the ultimate building blocks, quantum fields emerged as the
most fundamental entities, in the framework of the Standard Model. A powerful rationale for its construction
was the concept of renormalizability, intimately connected to the simplicity and beauty of the theory. However,
there is no principle requiring that nature can be described in simple terms. The latter has more the character of
a working hypothesis, perhaps a necessary condition for the very possibility of doing science. Abandoning the
bold requirement for simplicity was the Copernican revolution ushered in by the EFT paradigm: similarly to
the Ptolemaic pretension of an Earth-centered universe, renormalizability left its way to a more realistic vision
in which the apparent simplicity is the simple result of a separation of scales. The paper that we celebrate here,
by recognizing nuclear physics as an EFT of the Standard Model, also meant a reunification of the language of
nuclear and particle physics. Indeed, despite the time that had passed from the discovery of the atomic nucleus,
the efforts to derive the force that binds nucleons inside a nucleus from first principles remained elusive. It was
only after Weinberg’s article that our concept of how to theoretically describe the nuclear interaction took a
clear direction, providing the ground to justify Yukawa’s ideas and to organize the perturbative series known as
chiral perturbation theory. Weinberg’s subsequent articles on the subject [2,3] triggered an enormous amount
of work in the nuclear physics and high-energy physics communities, and those efforts are still underway, as
this issue demonstrates. As a matter of fact, those articles had a deep impact on our conception of nuclear forces
and produced tremendous activity in the derivation of the interaction between nucleons with clear control on
the theoretical uncertainty.

The present collection of contributions gives a vivid picture of the historical context in which Weinberg’s
articles appeared and how these ideas propagated among the nuclear and particle physics communities [4,5].
Many young researchers were stimulated by Weinberg’s work and devoted their efforts to this subject, despite
no guarantee of easy success [4–13]. They were courageous and wise, and their investigations along Weinberg’s
proposal represent the cornerstones in our modern understanding of the force between nucleons. Many of the
necessary steps are described in the issue.
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The development of nuclear force models based on the chiral Lagrangian also motivated many groups to
focus their expertise and analyze the capability of these models to describe the nuclear structure and dynamics
in a detailed form. Accurate nucleon–nucleon potentials were constructed up to high orders in the perturbative
expansion as well as many-body forces [14,15]. This gave a new stimulus to find useful methods to describe
the complicated nuclear many-body dynamics [16–19]. Few-body and many-body experts started to establish
strong collaborations, and many dedicated workshops were organized [20]. Examples of this activity can be
found in this article collection.

The ideas behind Weinberg’s work were not limited to describing the nuclear interaction with pion and
nucleon degrees of freedom. Applications to describe the interaction of a nucleus to external probes immediately
appeared, as well as the treatment, following the same ideas, of non-nucleonic degrees of freedom [10,21].
For example, hypernuclear physics is a very active sector of research in which these ideas took hold [22].

Moreover, it also stimulated deep investigations around the meaning of non-perturbative renormalization,
with applications extending far beyond these domains. One interesting arena where these considerations are
particularly relevant is the pionless EFT, where pionic degrees of freedom are integrated out. The interest of
this theory also lies in its strict relation with universal behavior, encompassing the first derivation given by V.
Efimov of the Efimov effect. In fact, the unitary point, at which this effect appears, and the chiral point at which
the pion masses are zero are not so far apart, being the nuclear physical point somewhere in between. Discrete
scale invariance dominates this energy region, giving rise to interesting phenomena. Many of these and related
arguments are described throughout the articles belonging to this special issue [4,6,7,9,11,20,23,24].

Finally, we would like to mention the new technologies that allow arriving at strict control of the theoretical
error [20,25]. Thirty years after the Weinberg first article on nuclear forces from chiral Lagrangians, we can say
that the research triggered by that work is still young and innovative, with many further important developments
to be expected.
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