Radiation Belt Storm Probes (RBSP)

The RBSP mission focus is to understand the variability and extremes of energetic radiation belt ions and electrons by identifying and evaluating their acceleration processes and transport mechanisms plus identifying and characterizing their sources and losses. These particle populations respond to interplanetary structure and environment changes in the form of shocks, CMEs. SEPs and changes in the solar wind and interplanetary magnetic fields. Those responses are generally denoted as magnetic storms and substorms and ultimately involve the whole of geospace from the upper atmosphere to the boundary with the solar wind. The RBSP instruments provide comprehensive measurements of the particle phase space densities plus the local AC/DC magnetic and electric fields in the inner magnetosphere where the intense radiation belts reside. RBSP provides one link in the chain of evidence that tracks the Geospace response to solar and interplanetary sources and variability. ACE, TWINS, SDO,MMS, ITSP and IHSentinels will fill in many of the other links. Flying together, as we hope they will, would provide a nearly complete picture of geospace, its the external environment and the its responses to solar variability and evolving interplanetary plasma and field structures.

RBSP consist of two small satellites in “chasing” elliptical orbits with low perigees, ~ 5.5 RE , geocentric, apogees and slightly different orbital periods. The different periods generate an orbital evolution that provides both variable radial separations in the same local time frame and local time separations at a range of constant radial distances to separate space-time effects in the radial transport and azimuthal drifts of the particles.

RBSP is important to objectives H and J because it provides the observations needed to characterize and develop models of the near Earth space weather. Its data will form the basis for specification of the near Earth radiation environment and its variability on a time scale that meets the needs of the Exploration Visions early operations near Earth. These data will provide a measure of the magnetospheric energy inputs to the ionosphere and atmosphere important to space station and crew vehicle communications, reentry and atmospheric drag induced orbit variations. In addition, RBSP observations will also provide new knowledge on the dynamics and extremes of the radiation belts that are important to all technological systems that fly in and through geospace. This includes many platforms that are important to life and society as we rely ever more on space platforms to link us together through communications, to provide Earth resource data and to provide entertainment streams. It is also very important that we understand the space weather in geospace because it can impact the many US space assets play a role in our national security. Without that security, there will be no other missions.

