EFT in Nuclear Physics, U.Van Kolck

Reviews

A review from some years ago that includes most of what was discussed in the lectures is [9]. Lecture notes in a
different approach, but that cover some of the same material are [10].

Lecture 1

1.

- W

some scales for nuclear and atomic physics
non-relativistic Lagrangian with short-range interactions
the two-body T matrix

unitarity, scale invariance, and universality

remarks on long-range interactions

Lecture 2

L

the three-body T matrix
discrete scale invariance
the four-body system
the many-body system

remarks on long-range interactions

References

[1] M.E. Luke and A.V. Manohar, "Reparametrization invariance constraints on heavy particle effective field
theories", Phys. Lett. B 286 (1992) 348.

[2] U. van Kolck, "Effective field theory of short range forces", Nucl. Phys. A 645 (1999) 273.

[3] T. Mehen, I.W. Stewart, and M.B. Wise, "Conformal invariance for nonrelativistic field theory", Phys. Lett.
B 474 (2000) 145.

[4] P.F. Bedaque, H.-W. Hammer, and U. van Kolck, "The three-boson system with short-range interactions",
Nucl. Phys. A 646 (1999) 444.

[5] H.-W. Hammer and L. Platter, "Universal Properties of the Four-Body System with Large Scattering
Length", Eur. Phys. J. A 32 (2007) 113.

[6] B. Bazak, M. Eliyahu, and U. van Kolck, "Effective Field Theory for Few-Boson Systems", Phys. Rev. A 94
(2016) 052502.

[7] U. van Kolck, "Unitarity and Discrete Scale Invariance", Few-Body Syst. 58 (2017) 112.

[8] A. Nogga, R.G.E. Timmermans, and U. van Kolck, "Renormalization of one-pion exchange and power count-
ing", Phys. Rev. C 72 (2005) 054006.

[9] P.F. Bedaque and U. van Kolck, “Effective Field Theory for Few—Nucleon Systems”, Ann. Rev. Nucl. Part.
Sci. 52 (2002) 339-396.

[10] U. van Kolck, “Effective Field Theories of Loosely Bound Nuclei”, Lect. Notes Phys. 879 (2014) 123-182.



