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What constitutes an identification of carbon
in main-belt asteroids?




What constitutes an identification of carbon
in main-belt asteroids?

Two findings
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Terrestrial coals/carbon compounds:
featureless in VNIR
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1 Ceres

glassy carbon
anthracite
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normalized reflectance
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Data Sets & Asteroids
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Low Albedo Class Asteroid Taxonomies
(Bus & Binzel, 2002)

B-types. Linear, featureless spectrum over the interval
from 0.44 to 0.92 um, with negative (blue) to flat
slope.

C-types. Weak to medium UV absorption shortward of
0.55 um, generally flat to slightly red and featureless
longward of 0.55 pm.

Cg. Strong UV absorption shortward of 0.55 pum and
generally flat to slightly reddish slope longward of 0.55
um. Occasionally a shallow absorption feature is seen
longward of 0.85 pum.

Cgh. Similar to Cg spectrum with addition of a broad,
moderately shallow absorption band centered near 0.7
um.

Ch. Similar to C spectrum with addition of a broad,
relatively shallow absorption band centered near 0.7
um.
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Significant UV differences among B-types

2 Pallas
— 88 Thisbe
— 702 Alauda
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normalized reflectance
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B-types. Linear,
, With negative (blue) to flat

slope.
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S ame el o

Ch types are pretty similar in UV

normalized reflectance

———41 Daphne
= 410 Chloris
— 654 Zelinda
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Ch. ’
generally flat to slightly red and featureless longward of
0.55 um. A broad, relatively shallow absorption band
centered near 0.7 um.
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What causes the differences in UV
spectral shape?

 Why do C/Ch asteroids have a somewhat less
pronounced UV absorption than Cg/Cgh?

 Why do B-types have less of a UV absorption
than C-complex?

* (For most materials, the main cause of UV
absorption is Fe—O charge transfer
absorptions (IVCT) )
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Among low-albedo class asteroids,
the UV absorption shape (i.e. the IVCT edge) is
affected by the presence of opaque weathering
products

spectral models (intimate mixtures) of

— Phyllosilicate (a serpentine) + carbon (a:C)

TREX
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Particle size mixtures models reduce % carbon needed to produce spectra

95% low-Fe serpentine + 5% carbon
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Summary

* Extending spectral coverage of low-albedo class (primitive)
asteroids into the UV can provide clues to surface composition
can
reproduce the overall characteristics of a range of UV-visible
primitive asteroid spectra

 Adding amorphous carbon

— Weakens UV absorption edge, moves to the blue
— can retain the 0.7um feature

 Amorphous carbon:
— a weathering product of native carbonaceous compounds

— Brought in by micrometeoroid impacts
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