
Giuseppe Piazzi
• On January 1st 1801, 

Giuseppe Piazzi 
discovered an object 
which he thought was 
a new comet 

• But its orbit was more 
like a small planet. 

• He named the object 
Ceres, after the 
Sicilian goddess of 
grain. 



Ceres is the smallest known dwarf 
planet in the Solar System 

• Diameter ~950 km
• Contains ~32% of the 

total mass of the 
asteroid belt

• May be differentiated
• Suggestions of an 

ocean of liquid water 
underneath its 
surface



Asteroid Populations
• Several hundred 

thousand asteroids have 
been discovered 

• 26 known asteroids larger 
than 200 km in diameter. 

• We know 99% of the 
asteroids larger than 100 
km in diameter. 

• We have cataloged ~1/2 
of those in the 10-100 km 
range. 

• Probably more than a 
million asteroids in the 1 
km range. 



What are 
Asteroids?



Gaps in the Asteroid Belt
• Very few 

asteroids have 
orbital periods 
that are simple 
fractions of 
Jupiter’s

• Repeated 
alignments with 
Jupiter deflect 
asteroids away 
from these orbits



Asteroids are classified by their 
reflectance spectra

V - Very strong and very narrow 1-μm absorption and as 
well as a strong 2-μm absorption feature.  

S - Moderate 1- and 2-μm features. The 2-μm feature 
may vary in depth between objects. 

D - Linear with very steep slope, some show slight 
curvature or gentle kink around 1.5 μm. 

X - Linear with medium to high slope. 

C - Linear, neutral visible slope often a slight rough bump 
around 0.6 μm and low but positive slope after 1.3. 
May exhibit slight feature longward of 1 μm.

B - Linear, negatively sloping often with a slight round 
bump around 0.6 μm and/or a slightly concave up 
curvature in the 1- to 2-μm region. 



The silicate minerals olivine and 
pyroxene dominate asteroid spectra



V-type asteroids are strongly linked 
to the HED meteorites

• 4 Vesta is the largest (525 km) V-type asteroid 
• Hundreds of small objects have similar spectral characteristics
• Spectral features at 1 µm and 2 µm – similar to the HED meteorites
• Suggests that the surface is composed of basaltic material that 

erupted on its surface



S-type asteroids are likely 
the parent bodies of the 
ordinary chondrites

• For many years, astronomers 
failed to discover the parent 
body of the most common 
meteorites, the ordinary 
chondrites

• In 2006, four new, extremely 
young asteroid families were 
identified, with an age ranging 
from 50000 to 600000 years. 

• The spectra of these asteroids 
match the ordinary chondrites

• This study confirms the role of 
space weathering in altering 
asteroid surfaces



Space weathering modifies the 
surfaces of airless bodies

• Processes that act on any body 
exposed to the harsh space 
environment    
– collisions of galactic cosmic 

rays and solar cosmic rays,
– irradiation, implantation, and 

sputtering from solar wind 
particles, 

– bombardment by different sizes 
of meteorites and 
micrometeorites.

• The spectral effects of space 
weathering are threefold: as a 
surface matures it becomes 
– darker (the albedo is reduced), 
– redder (reflectance increases 

with increasing wavelength)
– the depth of its diognostic

absorption bands are reduced



C-type asteroids may be 
the parent bodies of 
carbonaceous chondrites

• C-type asteroids are very 
dark (low albedo)

• Spectra contain little to no 
absorption features

• Wide diversity of 
carbonaceous chondrites 
makes spectral match 
difficult

• Space weathering of 
carbonaceous asteroids 
is essentially unknown


