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GOAL:

A derivation of nuclear physics from the Standard Model.

Motivation:

* Consistent understanding of nature;

* Analysis/exploration/discovery of new phenomena;

* Stability of the universe with respect to variations in
fundamental constants.



NUCLEAR THEORY AS A COMBINATION OF EFTs.




THE THEORY OF STRONG INTERACTIONS, QCD.




QCD SOLUTION IN DISCRETIZED SPACE TIME.
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LATTICE NUCLEI FOR VARIOUS PION MASSES.
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binding energy [MeV]
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M, DEPENDENCE OF TWO NUCLEONS (II).
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NPLQCD “data” and EFT extrapolation;
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XEFT AS AN EFFECTIVE THEORY OF QCD FOR MESONS
AND NUCLEI




Energy [MeV]

EFT(x") = EFT(st) FOR m, > 140 MEV.
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EFT(") = EFT(st) FOR m, > 140 MEV.
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This program is incomplete for A > 2 (even physical n1,)!



THE PHILLIPS 3-NUCLEON CHARACTERISTICUM.
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THE PHILLIPS 3-NUCLEON CHARACTERISTICUM.
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THE PHILLIPS 3-NUCLEON CHARACTERISTICUM.
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THE TJON 4-NUCLEON CHARACTERISTICUM.
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THE FUTURE.

* my; dependence of other nuclear characteristics:

» 5 and 6 nucleons and reactions;
» Electro-weak interactions (moments and decays);

- Emergence of strange nuclei.

> Nuclei under extreme conditions
(magnetic and gravitational fields close to neutron stars).

» Refinement of multi-nucleon EFTs for physical and large
pion masses.
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