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In Earth's inner magnetosphere, electromagnetic waves
in the ultralow frequency (ULF) range have long been
considered to play an important role in accelerating and
diffusing charged particles via a resonant process named
drift resonance. When drift resonance occurs, particles
drifting at the same speed as the waves observe a stable
phase of the wave electric field and therefore experience
a net energy excursion. In the prevailing theory of ULF
wave-particle interactions'?, a few assumptions are made
to reveal the most essential, drift resonant process. Here
we relax some of the assumptions so as to understand the
particle behavior in a more realistic, ULF wave field. For
example, we introduce in the wave model a time* and a
longitude* dependence of the ULF wave amplitude. Also,
we extend the prevailing, linear theory of drift resonance
into the nonlinear regime to accommodate those waves
with a large amplitude and/or duration®. Based on these
extensions, we predict from the extended scenario the
observable signatures of nonlinear drift resonance in a
more realistic magnetosphere. The predicted signatures
agree with spacecraft observations, which validates the
extended theory and therefore also provides an improved
understanding of particle dynamics and interactions with

ULF waves in the inner magnetosphere.
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