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In this work, we investigate the dynamical Lie algebras which is derived in

the case of quantum indirect controls and obtain a complete classification of them. In order to give
the classification, we use the discovered fact that the classification of the dynamical Lie
algebras is deeply connected to the classification of the Hermitian matrix representations of Jordan
algebra. In addition, we discussed the relationship between the classification of such dynamical
Lie algebras and examples of indirectly-controlled quantum systems. The results reveal the effect of
the symmetry of quantum systems on the structure of dynamical Lie algebras. Furthermore, we also
found that the set of possible operations can easily increase drastically in spin systems due to a
slight change of coupling constants.
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