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Stable interactions between higher derivative
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We consider inclusion of interactions between two different derived field theories. One of them is supposed
to be gauge invariant. At free level, the wave operator of derived-type theory is the polynomial of the primary
operator that is of the lower order. Every symmetry of the primary operator results in series of higher order
symmetries of the field equations of the derived model that, in its turn, gives rise to the series of independent
conserved tensors. Particularly, the translation invariance of primary operator results in the series of con-
served tensors of the derived theory including canonical energy-momentum. Even if the canonical energy is
unbounded, the other conserved tensors in the series can be bounded. If such bounded conserved quantities
exist, the theory is considered stable. In this case, we can include stable interactions with inevitably non-
Lagrangian interaction vertices. The general construction is exemplified by the most general gauge invariant
extended Chern-Simons theory of arbitrary finite order coupled to the Pais-Uhlenbeck-type higher derivative
complex scalar field.
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