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Human-tended or automated suborbital flights
provide two essential ingredients for microgravity
research: sufficient time to obtain physically
meaningful results, and the opportunity to iterate
once these initial results are achieved. Flight
durations of several minutes on suborbital
platforms fill the gap between the very short
periods for drop towers and parabolic aircraft (2030 seconds maximum) and the very long periods
available on Shuttle or Station (up to several hours
or months). Moreover, the potential for the rapid
turnaround of suborbital flights can facilitate an
interactive relationship between the experiments
and the investigators, allowing lessons learned to
be applied quickly in order to evolve the
investigation to the next groundbreaking step.
We are engaged in an experimental program on
the basic forces affecting granular materials in a
host of environments. Specifically, these include
astrophysical environments such as nebulae and
planetary
rings,
planetary
atmospheric
environments such as terrestrial and Martian dust
storms and volcanic eruptions, conditions on
airless Solar System bodies such as the Moon,
Mercury, asteroids, and moons of the outer
planets, and industrial environments involving the
processing of granular materials in mining, ore
beneficiation, pharmaceutical powders, food
processing, ceramics-bricks-cement industries, flyash extraction, and many other areas of activity.
The interaction of particulate material in all of these
disparate environments is governed by the shortrange sticking forces (van der Waals), long range
attractive forces (electrostatic and magnetic), and

Newtonian forces (inertia/momentum). Because
the physics of intergranular matter can be
condensed to this limited number of forces, it is
possible to obtain experimental data that has a
very broad relevance to both science and industry.
Such an investigation would greatly benefit from a
suborbital program. It was found from previous
Shuttle experiments (USML-1 & 2) that allocated
experiment time slots of up to 30 minutes were
unnecessary. For example, the majority of the
interactions in the electrostatic aggregation of
sand-size material occurred within the first 60
seconds of the experiment. Conversely, this
discovery could never have been made in KC-135
flights, which were too short and variable by
comparison. For these experiments, the suborbital
flight regime is both cost-effective and enabling,
filling a void between the long-timescale, more
costly Shuttle or Station-based programs and the
limited, short duration parabolic flights.
The success of this new suborbital frontier for
science will lie with the ability to develop a
programmatic infrastructure, commensurate with
the pace of the flight opportunities, that yields
scientifically meaningful results. Moving towards
this goal, we have established the opportunity to
conduct several suborbital flights within the
2010/2011 timeframe in order to conduct
fundamental experiments in the physics of granular
material interactions. We will describe this overall
approach, along with flight hardware based on
previous ground-based, KC-135, and Shuttle
experiments.

