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PROJECTS

DURING FELLOWSHIP

LUNAR IMPACT FLASHES

Understand the size distribution of
Near Earth Objects at small scales.

ASTEROID OCCULTATIONS
Measure sizes of asteroids.
Apply the method for Near
Earth Asteroids.

ASTEROID LIGHT-CURVES
Construct asteroid shapes as
input to thermo-physical models.
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ONGOING

PROJECTS

IDENTIFICATION OF
OLD ASTEROID FAMILIES

xenolithic hydrous meteorite components on asteroid surfaces from impacts (as those seen on
Vesta by Reddy et al. 2012), solar wind-implanted H, or the presence of troilite.
Rivkin et al. (2000) found that M-asteroids with diameters larger than 65 km are likely to
be hydrated and M-asteroids with diameters smaller than 65 km are likely to be anhydrous. The
authors suggested that hydrated M-asteroids are likely to have a mineralogy similar to hydrated
enstatite chondrites or high-albedo carbonaceous chondrites. In our observations we found Psyche,
a large M-asteroid with a diameter of ~200 km, to be hydrated, in agreement with the work of
Rivkin et al. (2000). Our observations of Psyche are also consistent with the findings of Davis et
al. (1998) who suggested that large M-asteroids, like Psyche, should not be expected to be exposed
metallic cores. The authors suggested that Psyche has been shattered by impacts but is not a
catastrophically disrupted metallic core (e.g., Asphaug et al. 2006).

HYDRATION OF ANHYDROUS
ASTEROIDS VIA IMPACTS

Figure 5. Psyche’s spectrum is also found to be similar to the spectrum of the CI carbonaceous
chondrite meteorite Ivuna (Takir et al. 2013) and T-type asteroid (308) Polyxo (a=2.75AU) (Takir
and Emery 2012, Takir et al. 2015a). Both spectra of Ivuna and Polyxo have similar 3-µm band
shape to the spectrum of Psyche with a deeper band depth (more abundance of hydrated minerals).

FORMATION SCENARIO OF
ALMAHATA SITTA
MULTILITHOLOGY METEORITES

5. Summary
We observed asteroid (16) Psyche in the 3-µm band during two nights in December 2015,
using (LXD: 1.9-4.2 µm) mode of the SpeX spectrograph/imager at the NASA IRTF. The LXD
data were combined with the average NIR spectra and shape model of Psyche for deeper
understanding of the asteroid. The observations of Psyche revealed that its spectra exhibit a 3-µm
absorption features, possibly due to water or hydroxyl. The 3-µm band shape in Psyche’s spectra
was found to be consistent with the hydration features observed on some water-rich asteroids and
carbonaceous chondrite meteorites, attributed to OH- and/or H2O-bearing minerals. The detection
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