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Kinetic processes are of critical interest in the study of collisionless magnetic recon-
nection. By making multipoint measurements of the velocity distributions of heavy
terrestrial ions such as O+ and lighter solar wind ions (He++) in the magnetosheath,
it is possible to address important aspects of reconnection in two ways: 1) By deter-
mining how heavy ions decouple from flows into and out of the unmagnetized ion
diffusion region, and 2) By tracing the origins of ions entering and leaving reconnec-
tion sites. Inside the ion diffusion region mass-resolved inflow and outflow velocities
will help determine the location of reconnection remotely. In addition, composition
measurements can be used to distinguish between plasmoids formed in the near-Earth
magnetotail (where O+ is significant) and those that form in the distant tail (where
He++ is significant). These data will also help to distinguish between single X-line
and multiple X-line modes of reconnection in the tail. In this paper we will examine
the necessary measurements and discuss how the Hot Plasma Composition Analyzer
(HPCA) on NASA’s Magnetospheric Multiscale Mission (MMS) can be used to in-
vestigate these important issues.


