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Quantum Hall systems host not only topological states but also symmetry breaking ones. Recent years
have witnessed significant progresses in van der Waals heterostructures. It is possible to fabricate double
layer systems with very small interlayer distance and a variety of energy bands. We study fractional
quantum Hall states in double layer systems. When an electron is dressed by two fluxes from each layer
to form composite fermions, they can form two types of composite fermion exciton condensates. In the
first type ones, all effective levels are partially occupied and excitonic correlations are present between
composite fermions in the same effective level. In the second type ones, composite fermions in the
topmost effective levels of the two layers form exciton condensate whereas those in lower effective levels
are independent. We demonstrate using numerical calculations that some composite fermion exciton
condensates can be realized in microscopic models. For certain interlayer distance, there could be
different intralayer and interlayer flux attachment patterns, and the system may form other two-
component states. We discuss some subtle issues in the experimental identification of these states. If the
single-particle eigenstates in the two layers are different, the system may form non-topological symmetry
breaking states.
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