Excerpts from the Solar/Space Physics Decadal Survey that are particularly pertinent to the rocket program:

(Ref:  The Sun to the Earth – and Beyond:  A Decadal Research Strategy in Solar and Space Physics, Space Studies Board, National Research Council, 2003, National Academies Press, Washington, D.C.)

FROM THE EXECUTIVE SUMMARY:

On PAGE 18
Access to space. The continuing vitality of the nation’s space research program is strongly dependent on having cost-effective, reliable, and readily available access to space that meets the requirements of a broad spectrum of diverse missions. The solar and space physics research community is especially dependent on the availability of a wide range of suborbital and orbital flight capabilities to carry out cutting-edge science programs, to validate new instruments, and to train new scientists. Suborbital flight opportunities are very important for advancing many key aspects of future solar and space physics research objectives and for enabling the contributions that such opportunities make to education.
Recommendation: NASA should revitalize the Suborbital Program to bring flight opportunities back to previous levels.
FROM CHAPTER 2:  Integrated Research Strategy for Solar and Space Physics

On PAGE 59
Sounding rockets are an important part of NASA’s Suborbital Program and have been a mainstay for the investigation of important small-scale physical processes in the ionosphere-thermosphere, for a wide range of magnetospheric studies, and for the development of new instruments for space physics. While the flight time of these rockets is small, their slow velocity through specific regions of space (nearly an order of magnitude less than that of orbiting vehicles) and their ability to sustain very high telemetry rates from multiple payloads launched from a single vehicle make them extremely useful for studying the fine structure of dynamic phenomena like the aurora. Moreover, some important regions of space are too low in altitude to be sampled by satellites (i.e., the mesosphere below 120 km), so sounding rockets are the only platforms from which direct in situ measurements can be carried out in these regions.
FROM CHAPTER 7:  Strengthening the Solar and Space Physics Research Enterprise

At the bottom of PAGE 151
ACCESS TO SPACE

The continuing vitality of the nation’s space research program is strongly dependent on having cost-effective, reliable, and ready access to space that meets the requirements of a broad spectrum of diverse solar and space physics missions. The solar and space physics research community is especially dependent on the availability of a wide range of suborbital and orbital flight capabilities to carry out cutting-edge science programs, to validate new instruments, and to train new scientists. Difficulties in one or more of these program elements can translate into fewer (or no) research opportuni-
At the top of PAGE 152
Suborbital Program

The platforms for the Suborbital Program are sounding rockets (see Figure 7.1), high-altitude balloons, and aircraft.

• Sounding rockets. Sounding rockets are critical for the investigation of important small-scale processes in the terrestrial ionosphere, generally from altitudes between about 90 km and several hundred kilometers. Rockets are used to fly stand-alone individual payloads for targeted space plasma research, often in close collaboration with orbital and ground-based measurements. Besides addressing frontier space plasma problems such as small-scale particle acceleration regions, sounding rocket investigations have also served as exemplary tools for the development of scientific ideas and measurement technologies, and they have had a significant level of student participation, often far out of proportion to the program costs. The often fast turnaround from scientific concept through engineering of the instrumentation, flight, and data return and analysis (such speed is characteristic also of balloons and airplane platforms; see below) is entirely consistent with the educational objectives of universities.

In recent years, for a variety of reasons that appear to have included program management and resource allocation decisions, the number of rocket flight opportunities has been decreasing. Illustratively, in FY 2001 fewer than half as many NASA sounding rockets were launched as in the 1980s and 1990s, when there were, on average, 25 launches every year. This decrease in flight opportunities does not appear to have been based on any comprehensive assessment of the program’s scientific merits or its opportunities or on peer-reviewed determinations of the adequate size of the program. Rather, some resources were moved to the now discontinued UNEX small satellite program, and management changes for the rocket program did not result in increased science flight opportunities.5 On
Caption from figure of BBXII on PAGE 152
FIGURE 7.1 A Black Brant XII sounding rocket carrying aloft an experiment to measure atomic oxygen emissions in Earth’s upper atmosphere. Sounding rockets are used for a variety of important research objectives in solar and space physics, from in situ study of ion acceleration processes in the high-latitude ionosphere to remote-sensing observations of the Sun’s corona. Because they are relatively inexpensive and require less time to develop and implement than satellite investigations, sounding rocket experiments have proven to be a valuable education asset for training as well as an important research tool. Courtesy of P.J. Eberspeaker (NASA Wallops Flight Facility).
PAGE 154
Finding: Suborbital flight opportunities are very important for advancing numerous key aspects of solar and space physics research and for their significant contributions to education.

Recommendation: NASA should revitalize the Suborbital Program to bring flight opportunities back to previous levels.

Revitalizing the Suborbital Program will be necessary in order to accomplish the new science directions identified in this survey (see the priorities in Chapter 2). Implementing this recommendation will probably require that NASA, in collaboration with the solar and space physics research community, perform a thorough, in-depth, and independent review of the programmatic aspects of the Suborbital Program, identifying its strengths and weaknesses.
