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Large-amplitude intrinsic Alfvén waves exist pervasively in astrophysical and solar-
terrestrial environments. It is generally believed that within the context of linear ki-
netic theory, effective interactions between thermal protons and Alfvén waves are un-
likely, when the proton beta is low. In this discussion we show that, due to pitch-angle
scattering, thermal ions can be significantly heated by Alfvén waves via non-resonant
nonlinear interactions. As a result of this process, the kinetic temperature attained in
the perpendicular direction is significantly higher than that in the parallel direction, a
result consistent with observations. We conclude that the lower the plasma beta value,
the more effective is the heating process. Moreover, ions can also be significantly
heated by cyclotron waves via the similar non-resonant scattering process. A discus-
sion on the anisotropy heating of coronal ions will be presented based on this heating
scenario.
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