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Introduction: With the exception of some IR and experimental work, all small body discovery and tracking has been ground based, although consideration and tests of what may be achieved with spacecraft have begun [1, 2]. The NESS Mission, a microsat dedicated to observing near-Earth (NEO) and interior-to-the-Earth (IEO) asteroids and comets plus artificial satellites, is currently being studied under contract to the Canadian Space Agency. 

Science Goals:  The primary science goal will be to survey the near-Sun region for IEO’s (3) with aphelia >0.723 AU (Venus’ mean solar distance); this observing program will also add significantly towards delimiting the larger members of the Earth-crossing Aten class of NEO’s.  Pointing near the Sun will be limited by the capability of the baffle system, but an interior-to-Venus small body population (and possibly interior to Mercury, i.e. the hypothesized vulcanoids) will be sought if the spacecraft orbit has suitable Earth eclipse geometry to allow significant observing time at near-Sun angles.  The spacecraft will carry spectral measuring capability probably in the form of a filter system to characterize the population and to constrain object sizes.  Defining the IEO population will provide constraints towards understanding the evolution of Venus and Mercury.  For example, establishing the impactor flux and types at both Venus and Mercury will refine the age of the Venusian surface, and better constrain volatile delivery to the surface of Mercury.

Operational Considerations: NESS will primarily be deployed in observing two “optical fences” centred on the ecliptic east- and westwards of Earth and interior to Earth’s orbit to the limit of its sunward pointing capability.  Initial simulation indicates that the vast majority of IEO, Aten, and Apollo asteroids cross these areas of sky (e.g. 4).  The primary limitation to detection capability is zodiacal light contributed sky brightness.  Objects discovered within 90° of the Sun have ambiguities associated with their identification and initial orbit determination, but these difficulties may be addressed with parallax determinations [5].  An orbital baseline exceeds the Earth’s diameter, providing a parallax of 18 arcseconds at a distance of 1 A.U from Earth, allowing immediate recognition of all ECA and IEO’s in the observed fields. Initial simulations indicate that substantial fractions of large Atens and IEO’s  may be discovered in 1 to 3 years. Spacecraft Design:   The NESS mission is based on the spacecraft telescope and bus developed for the MOST (Microvariability and Oscillations of Stars) mission [1].  The microsatellite is ~ 50 kg in mass with dimensions of about 60 x 60 x 24 cm. The design is 3-axis stabilized with 10 – 20 arcsecond pointing precision.  MOST carries a 15 cm aperture f5.88 Maksutov telescope with a 2° square field of view, of which an ~0.8° square field is used for imaging.  Simulated NESS astrometric precision will be 1.7 – 2.1 arseconds limited by an imaging CCD pixel size corresponding to 3 arcseconds.  The current design is capable of detecting magnitude 20 objects with ~50 second exposure lengths.  The modifications required to optimize the MOST design for the NESS mission include a baffle, on board processing capability, adding a GPS receiver, and reducing the pointing wobble. 
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