SOLAR PROBE

What:  Solar Probe is the first flight into the Sun’s corona, only 3 solar radii above the solar surface.  Solar Probe’s instruments measure plasma, magnetic fields and waves, energetic particles, and dust that it encounters.  They also image coronal structure surrounding Probe’s orbit and in polar structures at the coronal base.  Probe makes two passes into the corona, separated by 4.5 years, exploring why the corona changes its whole form over the solar cycle.

Why:  The corona is heated to millions of degrees by poorly understood processes governed by its magnetic field.  The UV radiation from the hot solar atmosphere affects the chemistry of the atmospheres of the Earth and other planets.  The boundary where the corona accelerates to the solar wind governs the heliosphere and its interactions with the planets and the interstellar medium.  That boundary is also critical to the release of solar disturbances that travel throughout the solar system, to the Earth and other planets, producing energetic particle events and magnetospheric storms.  Probe will transform our understanding of the physical processes that control the heating of the solar corona, the acceleration of the solar wind, and the release of eruptive activity.  Accurate prediction of events that disturb the Earth's human systems and deepspace explorers require this understanding.

When:  One factor sets the placement of Solar Probe in the Roadmap: Probe is the most technically challenging mission attempted.  It must function in the cold and intense particle radiation of its orbit-shaping flyby at Jupiter, and in the heat and high-speed dust impacts of the solar corona.  The path to meet the technical challenges is now well defined and Solar Probe is ready for a mission start.  Probe can only be achieved with specific budget augmentation because the work to ensure surviving its difficult environment keeps it more costly than any line mission.

