Low Cost Access To Space

The Low Cost Access to Space (LCAS) program, with key elements of the sounding rocket and balloon (suborbital) programs, is an essential component of NASA’s space physics research program, providing cutting-edge new science discoveries utilizing state-of-the art instruments in a rapid turn-around responsive environment. These investigations are science driven, but also play two other important roles that are not available in any other flight programs-training of experimental space physicists and engineers and the development of new instruments and instrumental approaches which are verified by actual spaceflight.

A recent example of this three-pronged role from the suborbital program is the new understanding of auroral physics obtained in a series of rocket flights that both developed the state-of-the-art instrumentation and the pathfinding  science  discoveries leading up to one of the first NASA small explorers, FAST. Figure 1 shows how new, higher altitude rockets demonstrated the importance of microphysics and the need to make extremely high time resolution measurements to elucidate the acceleration processes. The ‘top hat’ plasma detectors, developed by C. W, Carlson for these rockets, are now common on space plasma missions, providing 3D, high time resolution electron and ion measurements.  The rocket program provided Dr. Carlson (who became the FAST PI after a long association with the sounding rocket program) with the opportunity to develop project management skills and also provided the hand-on training of graduate students who became the instrument leads on the FAST satellite. 

The other key component of LCAS are solar physics balloon missions which have an outstanding record of scientific discoveries.  For example, the LASCO coronagraph on board the SOHO spacecraft enabled systematic studies and arrival time predictions of coronal mass ejections aimed at Earth. The solar telescopes on the RHESSI Explorer mission used hard X-ray imaging spectroscopy, high-resolution nuclear gamma-ray line spectroscopy, and gamma-ray line flare imaging to reveal the energy release process in solar flares in greater detail than ever before.  These achievements can trace their heritage to balloon-borne instruments flown in the continental U.S. and in Antarctica.  

An essential ingredient of the Vision for Exploration is a source of well-trained engineers and scientists who understand the demands of building and delivering spaceflight systems and hardware. The LCAS program provides an important, hands-on training ground for these human resources  -- graduate students participate in the entire life cycle of a scientific space mission, from design and construction to flight, and data analysis. No other flight programs have time scales that fit that of a Ph. D. thesis. The rocket program alone has resulted in more than 350 Ph.D.s! In addition, a rocket or balloon project offers the chance for younger scientists to gain the project management skills necessary for larger missions such as Explorers or larger missions.. 

The combination of science, advanced instrument development, and training makes LCAS a critical path item for achieving NASA’s national space science goals.
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