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Abstract: In partially filled Landau levels or flat Chern bands, a fictitious world of
composite fermions (CF) emerges. In this talk, I present the quantum mechanics
governing CFs. Starting from a CF binding potential, I will show how the ground
states wave functions of fractional quantum Hall (FQH) states can be derived by
setting up and solving a wave equation for CFs, followed by a projection that elimi-
nates redundant vortex degrees of freedom. While the approach reproduces the
wave-functions prescribed by the standard CF theory for the lowest Landau level, it
is also applicable to more general systems. [ will discuss two applications of the
approach: (1) The origin of the peculiar behaviors of FQH states in the first excited
Landau level, which have long been puzzling and considered inconsistent with the
CF theory; (2) A generalization for topological Bloch bands, revealing a possibility
of hosting FQH states in non-flat Chern bands. Moreover, the approach suggests
that the low-energy effective theory of a CF system differs from the one hypothesized
in the Halperin-Lee-Read theory.
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