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Abstract

We present results from an EU Horizon2020-funded
benchmark study (2016-2019) that addresses critical
points in reconstructing physical and thermal prop-
erties of near-Earth, main-belt, and trans-Neptunian
objects. The combination of the visual and thermal
data from the ground and from astrophysics space mis-
sions is key to improving the scientific understanding
of these objects. The development of new tools will
be crucial for the interpretation of much larger data
sets, but also for the operations and scientific exploita-
tion of interplanetary missions. We combine differ-
ent methods and techniques to get full information on
selected bodies: lightcurve inversion, stellar occulta-
tions, thermophysical modeling, radiometric methods,
radar ranging and adaptive optics imaging. The appli-
cations to objects with ground-truth information from
interplanetary missions Hayabusa, NEAR-Shoemaker,
Rosetta, and DAWN allow us to advance the tech-
niques beyond the current state-of-the-art and to assess
the limitations of each method.

1. Targets

For our benchmark study on minor bodies we selected
important targets which were already visited by space-
craft (or will be visited soon), which have a wealth
of data from different observing techniques available
(or are candidates for being observed with new tech-
niques), which are or will be useful in the calibration
context, or which will allow us to address and solve
specific scientific questions [1].

2. Techniques

The characterization of small bodies is based on
lightcurve inversion, radiometry, occultation, radar,
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Figure 1: Overview of the SBNAF sample and the
available observations.

and direct imaging techniques. We extract the crucial
information from all available observations for a given
target. The combination of different data sets leads to
the development of new tools and methods which are
validated against ground-truth information and to test
capabilities and limitations. Figure 1 shows the differ-
ent available techniques for our sample targets.

3. Tools, Services, and Products

ISAM (http://isam.astro.amu.edu.pl/) con-
tains a collection of own and literature shape mod-
els for more than 900 asteroids. It allows to (i) dis-
play an asteroid orientation as seen from Earth at any
date; (ii) to generate lightcurves; (iii) to animate the
rotation; (iv) to produce 3D views; and (v) to investi-
gate viewing and illumination geometries. The Gaia-
GOSA page (http://www.gaiagosa.eu) is an in-
teractive tool which supports observers in planning
photometric observations of asteroids. The asteroid
prediction tool is based on the Gaia orbit and scan-



ning law (ESA) and SSO ephemerides (MPC). The
planned Asteroid IR database will contain thermal
IR/submm/mm observations of small bodies (NEAs,
MBAs, Trojans, Centaurs, TNOs), including measure-
ments from ground (MIR, submm, mm instruments),
airborne (SOFIA), and space projects (IRAS, MSX,
AKARI, ISO, Spitzer, WISE, Herschel, Planck).

The SBNAF project makes occultation predic-
tions for MBA events in 2017/18/19, as well as long-
and short-term planning/calculations for TNO events.
We also produce high-quality images and fluxes for
NEAs, MBAs, and Centaurs/TNOs derived from Her-
schel photometric measurements. The new products
are publically available from the Herschel Science
Archive. We also support asteroid-related calibra-
tion activities for Herschel, ALMA, APEX, SOFIA,
ISO, AKARI, IRAM, etc. calibration work.

4. Scientific results

Our first-year SBNAF scientific results are docu-
mented in a number of publications: [1], [2], [3], [4],
(51, [6], [71, [81, [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18]. We will present selected results and
highlights from our first 18 months of the SBNAF
project.
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