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We study the null gluing problem for Maxwell’s equations along null hypersurfaces. By
studying a weaker formulation of the gluing problem, which we call the kth-order gluing
problem, we classify all possible conservation laws by proving that they are the only
obstructions to gluing. We derive sets of conserved charges for the zeroth-order gluing
problem along general null hypersurfaces and the first-order gluing problem along extremal
horizons. We derive an elliptic structure related to a foliation with 2-spheres of a null
hypersurface, using a similar method introduced in [9] by Aretakis. We also show the non-
existence of zeroth-order conservation laws along extremal horizons and the non-existence of
kth-order conservation laws for spherically symmetric extremal horizons by using a hierarchy
of v-weighted integrals of the Maxwell equations. Finally, we determine how the space of
these conserved charges changes under a change of foliation by understanding the gauge

covariance of the elliptic structure.
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