Reaching Interstellar Space

In September 2002 the most distant spacecraft of the SSSC Great Observatory, Voyager 1 at a distance of 85 AU from the Sun, gave the first indications that it was leaving the realm of the solar wind and approaching the vast boundary region (heliosheath) with the interstellar plasma.  When the spacecraft finally made a clear-cut transition through the termination shock into the boundary region in December 2004, it found that the heliosheath was filled with high intensities of accelerated energetic charged particles and disturbed magnetic fields whose properties are unlike any measured during Voyager’s 28-year outward journey.  

This was transformational science at its best.  Every scientist was surprised by the nature of the new results and the controversy surrounding their initial interpretations delighted the international press.  Voyager 1 and its sister spacecraft heading outward far to the south had delivered on their promise of mapping the structure of the solar wind and the heliospheric magnetic field while charting the temporal and spatial evolution of the galactic cosmic rays that pose a continual hazard on journeys of exploration.  The Voyagers have given us the first unambiguous measurements of the interaction of our solar system as it moves at 25 km/s through the interstellar gas and plasma that separate our Sun from neighboring stars.  

In a few years IBEX (the Interstellar Boundary Explorer) will image the entire boundary region from Earth orbit in the glow of energetic neutral atoms (ENAs) produced by the collisions of energetic hydrogen ions with the flowing interstellar gas atoms.  We also look forward in this Roadmap over the next decades to more sophisticated measurements with the Heliospheric Imager and Galactic Observer (HIGO).  These two missions (IBEX and HIGO) are planned as precursors to the Interstellar Probe that will race past the Voyagers, through the boundary region, and finally emerge into the pristine interstellar medium itself, a treasure trove of knowledge of the origin of our solar system and the life within it.

