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Introduction: Searching for asteroids has
been a popular research activity in middle and high
school classrooms.  It is relatively easy for teachers
and students to join forces with an amateur
astronomer or outreach group with access to a
modest-sized telescope (10” to 30” in diameter), take
a small number of images, compare them
sequentially, and experience the thrill of discovering
a new object in the solar system.  The scientific
concepts and computer skills necessary to make new
discoveries are within the grasp of typical students
and the rewards are great.  All that is changing,
however.  Currently a number of professional
asteroid search programs such as Spacewatch,
NEAT, LINEAR, LONEOS, and CSS are working
hard to reach NASA’s goal of discovering 90% of all
potential Earth impactors with diameters greater than
1 kilometer by 2008.  This year, Pan-STARRS will
go online with the objective of extending the
detection limit to 300 meters over the next several
years, followed in 2012 by the Large Synoptic
Survey Telescope (LSST) that will extend the limit
down to 100 meters.  The LSST will be a ground-
based telescope with an 8.4 meter primary mirror and
a camera with an effective 50,000x50,000 pixel
CCD.  The LSST will deep-image the entire sky
roughly every three nights - a total of about 30
terabytes of data every night – and literally provide a
movie of the heavens.  As a result of these programs,
asteroid discovery by students and amateurs will
rapidly become virtually impossible.  In addition, the
LSST will be a “citizen’s telescope,” as all moving
and/or changing objects, including asteroids and
NEOs will be made available to everyone –
professionals, amateurs, educators, and students alike
– within about 30 seconds of detection.
Consequently, educational outreach involving
asteroids will need to shift from discovery to follow-
up activities: classification and characterization.

Description of the Project: As part of the
preparation for the flood of data from LSST, we here
at the National Optical Astronomy Observatory are
developing prototype educational projects that will
take advantage of LSST’s multispectral and temporal
capabilities.  Students will use visible & near IR
color photometry to characterize Near Earth Objects
and other interesting asteroids of known orbits
(Vesta, Ceres, other asteroids associated with space
missions).  The project is aimed at Middle school
students because that is the age group that takes earth
science classes that include Earth Science and solar

system content.  We are establishing connections
with and links to existing asteroid surveys and
classification schemes to create educational
scaffolding for major asteroid research issues and
scientific concepts: the nature, development, and
relations between terrestrial rocks, meteorites and
asteroid types, how the Earth and solar system
formed, and nature and possible use of near earth
resources.  We will provide a portal to existing
asteroid discovery projects that students can
participate in and which some students will find more
exciting than classification. We will make
connections to National Science Standards through
the Middle School Earth science content standards,
such as the structure of the earth system, including
concepts of earth’s interior structure, different types
of rocks, how they formed by processes such as
weathering and solution/deposition, Earth’s history,
Earth’s place in the solar system including relation to
the Moon and Sun and the rest of the Solar System.
We will also address Personal and Social
perspectives standards, including the concepts of
resources and the concepts of environments and
natural hazards

Our pilot project activities will include:
1) Data-mining, provide data sets for sample
activities illustrating location of asteroids in the sky,
the irregular shapes of asteroids (sequences showing
light curves), and colors of asteroids.  We will
develop online training materials, suggestions for
teacher-led activities using online data sets, and
possibly workshops.
2) Remote Observing: Provide opportunity for
(advanced) students and teachers to make their own
color or light curve observations of asteroids from
their classrooms using remotely controlled telescopes
or nearby observatories.  Provide online support
materials describing observing techniques, list of
objects to be observed, description of detectors and
standardized filters (use UBVRI system).   Provide
common archive (similar to or part of TLRBSE ftp
data site) for student observations. (doing
observations will help students understand what
LSST is actually doing.)
3) Classroom activities: Provide links to or develop
hands-on classroom activities tying asteroid materials
and processes to Earth science Standards: different
types and colors of terrestrial rocks and meteorites
(relating to colors of observed asteroids), how
different types of rocks and meteorites are formed
(relating to rock cycle and other processes on Earth
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and asteroids), models of the solar system and how
and where asteroids fit, etc.

Additional Information: The National
Optical Astronomy Observatory is operated by the
Association of Universities for Research in
Astronomy (AURA), Inc. under cooperative
agreement with the National Science Foundation.
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