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Abstract

We present a new class of exact solutions to the Einstein-Maxwell system, for a static,
spherically symmetric, anisotropic and charged distribution of matter. By assuming specific
form for one of the gravitational potentials, electric field and measure of anisotropy, we
transform the condition of pressure isotropy to a second order differential equation with the
assistance of new independent and dependent variables. This master equation of the Einstein-
Maxwell system which is to be solved to obtain the exact solutions. We consider two cases
based on the model parameters involved in our system of equations. In the first case, we
solve the equation by separation of variables method and obtain the solutions in terms of
elementary functions explicitly. In the second case, we transform the master equation to a
standard Bessel differential equation by introducing appropriate transformations. We show
that a wide range of physically reasonable stellar solutions can be regained by suitable
parametrization of the new class of solutions. We also present a new solution for particular
parameter values and analyze physical viability of the solutions.
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