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$U(1)$ gauge symmetries can be promoted to local (maximal) gauge

symmetries for which $A_{\mu}$ is embedded in the Cartan subalgebra
of the $\mathcal{N}=4$ gauged supergravity. In this work we have also

extended the range of $U(1)$ global-gauge theories starting at the
theories where the $U(1)$ gauge field is coupled to one neutral scalar

field which is in the spectrum of $\mathcal{N}=2$ theory. The extension
to theories with two or more neutral scalar fields can be done similarly.
For example, a $U(1)$ gauge field coupled to two or more neutral scalar

fields will give an embedding of the $U(1)$ gauge theory in the
$\mathcal{N
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