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in size: m to 103km 
in composition: carbon- / silicate-compound rocks, ices

in shapes 
in rotation: hours to days 
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in size: m to 103km 
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in shapes 
in rotation: hours to days 

in common: they are all witnesses of the formation of the Solar System
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Tholen 1984

Mainzer+ 2012

Asteroids can also be classified by their albedos 

albedo is the "capability to reflect light" 
visual albedo, infrared albedo, and their ratios 
the albedo carries less information, but is more readily 
available than the spectra

Masiero+ 2011
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less information than than albedos and spectra, but available from 
serendipitous observations
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Asteroids can also be classified by their phase curves 

slope parameters G1 and G2 defining the decrease in brightness 
as the solar phase angle increases 

less information than than albedos and spectra, but available from 
serendipitous observations

Penttilä+ 2016
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Our data collection so far includes 7,500 spectra of 3,500 unique objects, 
including 1,000 VISNIR spectra, provided to us by >30 PIs

Compared to the DeMeo classification from 2009 

Larger sample size (factor 2 for VISNIR, factor 10 for VIS/NIR) 
Multi-dimensional: spectra, albedo, phase curve 
Give probabilistic classifications
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Euclid  NIR colors for 150,000 high-inclination asteroids 
LSST    Orbits + visible colors for several millions of asteroids 2023
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2013

Outlook     Upcoming gamechangers

Conclusions

Asteroids are the remnants of the building blocks 
of the Solar System 

Their current orbital and chemical distributions 
constrain models on the evolution of the Solar 
System

They are heterogeneous in many ways and we are still 
trying to work out the best way to group them  

Their spectral features are most useful in characterizing 
them, while the albedo and phase curve parameters are 
more readily available
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