Measurements of the Solar Wind Up-stream from Earth

Partnerships and Decision Points for  SSSC Near L1

In principle the operational solar wind monitoring function should be the responsibility of other U.S. government agencies.  However, the L1 vantage point remains critical to SSSC science because in situ solar wind conditions about an hour upstream from the Earth can be continuously determined by a single spacecraft.  Without knowledge of the external drivers, understanding space weather effects in geospace is problematic.  Reliable prediction of geospace conditions requires accurate measurements of the incoming solar wind parameters.  Short-term forecasts based solely on solar observations will never be detailed enough for terrestrial space weather needs.  This Roadmap identifies three possible L1 partnering options for long-term replacement of the continuous solar wind monitoring currently provided by the ACE and WIND spacecraft..  Only one mission needs to be implemented by SSSC.

Heliostorm uses solar sails to hover twice as far upstream as an L1 mission.  The mission will measure the same solar wind parameters as L1-Heliostorm.  This is the preferred option.

L1-Heliostorm provides basic measurements of the solar wind plasmas, fields, and energetic particles from the L1 position using conventional technology.

L1 Earth-Sun is a joint Earth-Sun Science mission that includes an in situ solar wind package.  The mission simultaneously conducts spectral imaging from XUV to IR of both the Earth and the Sun.

Decision Points and Partnerships.

If the Solar Sail Demonstration is successful, then Heliostorm would use a solar sail to provide double the time interval for forecasting and data assimilation into nowcasting models.  The SSSC mission cost would be similar to an Explorer if NOAA and DoD partner with NASA.

If the Solar Sail Demonstration does not fly or is not successful, then L1-Heliostorm will use conventional technology at L1 to provide operational solar wind data.  The mission cost is small and should be very small to SSSC when shared with DoD and NOAA partners.

If L1 Earth-Sun goes forward as a science mission in partnership with Earth Science, then the total SSSC component should be of moderate cost; the SSSC cost for the solar wind component should be small.  L1-Heliostorm would not be necessary in this case.

