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A new simulation code, the Electromagnetic Spacecraft Environment Simulator (EMSES), is developed for the self-consisten
analysis of spacecraft—plasma interactions on the full electromagnetic (EM) basis [Miyake and Usui, 2009]. EMSES includes
several boundary treatments carefully coded for both longitudinal and transverse electric fields to satisfy perfect conductive
surface conditions. For the longitudinal component, the following are considered: (1) the surface charge accumulation cause
by impinging or emitted particles and (2) the surface charge redistribution, such that the surface has an equipotential. Fo
item (1), a special treatment has been adopted for the current density calculated around the spacecraft surface, so that the che
accumulation occurs at exact locations on the surface. As a result, (1) is realized automatically in the updates of the charge dens
and the electric field through the current density. Item (2) is achieved by applying the capacity matrix method. Meanwhile, the
electric field is simply set to zero for the transverse component inside and tangential to the spacecraft surfaces after the treatmel
of the longitudinal components are completed. Now, we started to incorporate a new algorithm named OhHelp [Nakashima e
al., 2009] for the domain-decomposing dynamic load balancing into the EMSES code, which will enable us to perform massively
parallel PIC computation with good scalability.

We applied EMSES to a complex antenna analysis in space plasma. We particularly focused on the characteristics of a
electric field instrument MEFISTO for BepiColombo/MMO. For practical analysis of receiving characteristics of MEFISTO, a
static plasma environment affected by the guard electrode and the current biasing should be carefully considered in the analys

We will report the current status of the code development and the analysis on the characteristics of the MEFISTO antenna.
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