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Abstract: This paper proposes an extended hybridizable discontinuous Galerkin (HDG) finite element for
2D and 3D convection-diffusion-reaction equation interface problems on body-unfitted meshes. This fi-
nite element uses piecewise polynomials of degrees £(k=1)and m(m =k,k —1) to approximate the scalar
function and its gradient respectively in the interior of elements, piecewise polynomials of degrees £ to
approximate the traces of the scalar function on the inter-element boundaries inside the sub-domains and
constraints on the interface of piecewise polynomials of degrees k inside interface elements to approxi-
mate the traces of the scalar function on the interface, The existence and uniqueness of weak solution for
the weak problem and discrete solution for the discrete scheme are proved respectively. Lax-Milgram
theorem is used for the weak problem. The optimal error estimation is derived in the energy norm for the
discrete scheme.
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