
Limits on the number distribution of Main Belt Comets

S. Sonnett (1), J. Kleyna (1), R. Jedicke (1) and J. Masiero (2)
(1) Institute for Astronomy, University of Hawaii at Manoa, 2680 Woodlawn Drive, Honolulu, HI, 96822, USA
(2) Jet Propulsion Laboratory, M/S 321-520, 4800 Oak Grove Drive, Pasadena, CA, 91109, USA

Abstract
We searched the Thousand Asteroid Light Curve Sur-
vey (TALCS, [1]) data for new Main Belt Comet
(MBC) candidates in the most sensitive MBC survey
effort to date, extending the search to objects as small
as absolute magnitude H ∼ 21 (corresponding to di-
ameters of about 150 m). We identified zero MBC can-
didates but found evidence that about 5% of all aster-
oids show low level activity in the form of a direction-
alized excess flux in the point spread function (PSF).

To measure the fractional contribution of the coma
to the total surface brightness we fit each of the 924
TALCS objects to a PSF model that incorporated both
coma and nuclear components. We determined the
significance of the coma detection using the same al-
gorithm on a sample of null detections of comparable
magnitude and rate of motion. We did not identify any
MBC candidates with this technique to a sensitivity
limit on the order of typical cometary mass loss rates
of about 0.1 kg/s.

Our tail detection algorithm relied on identifying
statistically significant flux in a segmented annulus
around the candidate object (see Figure 1). We show
that the technique can detect tail activity throughout
the asteroid belt to the level of the currently known
MBCs. Although we did not identify any MBC candi-
dates with this technique we found a statistically sig-
nificant detection of faint activity in the entire ensem-
ble of TALCS asteroids. This suggests that about 5%
of main belt asteroids are active at very low levels.

Our null detection of MBCs allows us to set 90%
upper confidence limits on the number distribution
of MBCs as a function of absolute magnitude, semi-
major axis, eccentricity, and inclination. There are
<400,000 MBCs in the main belt brighter than HV =
21 (∼ 150 m in diameter) and the MBC:MBA ratio is
<1:400.

We further comment on the ability of observations
to meaningfully constrain the snow line’s location.
Under some reasonable and simple assumptions we
claim 85% confidence that the contemporary snow line

lies beyond 2.5 AU.
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Figure 1: Our scheme for detecting tails or trails
around asteroids superimposed on an image of Elst-
Pizarro (original image courtesy of H. Hsieh). The
red detection annulus is subdivided into 18 polar seg-
ments and a tail is detected by recording the bright-
est segment (here, at approximately 10 o’clock). The
green annulus is used to compute a median back-
ground which is subtracted before the detection pro-
cedure.
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