Something hidden. Go and find it. Go and look


behind the Ranges---

Rudyard Kipling (1865-1936), “The Explorers” (1903)

Exploration and Fundamental Science

The primary goal of the Vision for Space Exploration is the implementation of “a sustained and affordable human and robotic program to explore the solar system and beyond.”1 This simple statement has profound consequences on how to prioritize the science programs that are needed to accomplish the new vision. How is the SSSC community to respond, when its traditional culture has been the scientific investigation of processes fundamental to space physics?  Advice came recently from the Space Studies Board of the National Academy of Sciences who offered five guiding principles, the first of which was:

Exploration is a key step in the search for fundamental and systematic understanding of the universe around us. Exploration done properly is a form of science.2 

The answer for the SSSC community becomes clear when we realize that the converse of the guiding principle also holds: Exploration cannot be done properly without science. 

Exploration must be well-planned; history is rife with narratives of expeditions that ended fruitlessly or, even worse, tragically.  In reality, properly implies safely, efficiently, and economically.  There are many examples of pragmatic problems facing the successful implementation of the Exploration Vision, ranging from the prediction of the space radiation environment to the design of the critical entry of a Crew Exploration Vehicle into the Martian atmosphere. In both cases, the science that enables exploration activities is drawn from the same science that is used to investigate the fundamental processes on the Sun, the planets, and in the heliosphere from its inner boundary to the outer boundary with the interstellar medium.  

The pursuit of fundamental science not only enables Exploration but it also transforms our understanding of how the universe works. Current SSSC missions are producing a steady stream of transformational science that is rewriting the textbooks of past decades. Some recent examples:

· Direct evidence from IMAGE and Cluster that magnetic reconnection in the earth’s protective magnetosphere can open “holes” that allow solar wind to leak through continuously for hours – much longer than theorists predicted. 

· Surprising information from SOHO about the hidden workings of the subsurface solar dynamo that generates the Sun’s magnetic field.

· A new understanding of the acceleration sites of solar energetic particles based on RHESSI gamma ray observations.

· The puzzling complexities of the outer boundary of the solar wind discovered by the Voyager-1 spacecraft, our most distant explorer.

The new pragmatic challenges of the Exploration Vision will dictate re-focused and intensified scientific exploration.  This exploration will bring forth exciting discoveries, but only if it has the same broad scientific base that has nurtured the SSSC community to its current maturity.  Why?  Because space science is replete with pivotal discoveries that came from unexpected quarters, from areas of sound but seemingly tangential research.  We would not now be understanding the details of the acceleration of solar energetic particles revealed by RHESSI if space scientists in the 1970’s (Reuven Ramaty among them) had not worked out the details of gamma-ray line emission in the solar atmosphere (a subject that struck many as esoteric in those days).

This SSSC Foundation Roadmap differs from its predecessors in that it clearly responds to the new priorities in space science.  Nonetheless, it preserves the momentum of our community’s achievements and maintains continuity with past strategic planning.  Appropriate missions recommended by previous studies are carried forward, while new missions are put forward that will produce the science required for the success of the Vision for the moon (2020) and Mars (2035).  Each of these new missions is soundly conceived in fundamental science objectives while being efficiently designed to do the science that will support the Vision of Space Exploration.  Well-planned science cannot help but generate exciting discoveries while still delivering the promised results.
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