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The atomic nucleus as a bound system of 3A quarks
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Yukawa’s meson theory of nuclear binding suffers from serious shortcomings, some of which are revealed
here. To remedy the situation, it is necessary to take a closer look at the nucleus as a bound system of quarks
based on an effective theory derived from quantum chromodynamics in the low-energy limit. We review
some models that embody essential features of the desired effective theory. The Fermi gas model allows us to
understand why the number of d quarks in stable light nuclei is almost the same as the number of v quarks. A
modifed bag model reveals the reason for deviation from this rule about the quark composition of stable nuclei
heavier than 3)Ca. This model describes with acceptable accuracy the static properties of a very significant
part of stable isotopes. To get the most out of the modified bag model, it is advisable to resort to gauge/gravity
duality. In the present context, it is appropriate to adopt a new version of duality: “The dynamical affair in-
side an extremal black hole located in AdSs is mapped onto the corresponding affair of a stable nuclear (or
subnuclear) system living in Ry 3”.

With this version of duality, one can predict the main decay channel of the lightest glueball. Another impli-
cation of duality is that it explanains why the periodic table contains a limited number of stable elements. It
transpires that there exists a maximum allowable electric charge Znax of stable heavy nuclei, and, moreover,
duality makes it possible to calculate this quantity: Zmax ~ 82.
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