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Introduction:  The Kuiper belt size distribution 

contains many important clues concerning the forma-
tion of Kuiper Belt Objects (KBOs), their effective 
strength and their collisional evolution [1], [2], [3], [4] 
,[5]. The cumulative size distribution of objects larger 
than about 35 km in radius (assuming  an albedo of 
4%) is well described by a single power-law that is 
parameterized by N(> r)   r1-q, where N(> r) is the 
number of objects with radii greater than r, and q ~ 4.5 
is the power-law index [6], [7]. Observations and the-
ory suggest the existence of a break in the power-law 
size distribution at smaller KBO radii [4], [5], [6], [7], 
[8]. The break in the size distribution is generally at-
tributed to collisions that break-up small KBOs (i.e., 
radius r < 10 km) and that modify their size distribu-
tion. The aim of this work is to measure the size distri-
bution of Kuiper belt objects that are smaller than a 
few kilometers in size and use it to infer their material 
properties and collisional histories. 

Stellar Occultations using HST: Unfortunately, 
objects smaller than about 10 km in radius are too faint 
to be in detected in reflected light. They can, however, 
be detected indirectly by stellar occultations [9], [10], 
[11]. For sub-km-sized KBOs the duration of the oc-
cultation is approximately given by the ratio of the 
Fresnel scale (which is F=(aλ /2)1/2 ~1.3 km, where a ~ 
40 AU is the distance to the Kuiper belt and λ~ 600 
nm is the wavelength of the observations) to the rela-
tive velocity perpendicular to the line of sight between 
the observer and the KBO. Since the relative velocity 
is usually dominated by the Earth's velocity around the 
Sun, which is 30 km/s, typical occultations only last of 
order of a tenth of a second.  

For over 14 years, the Fine Guidance Sensors 
(FGS) on board the Hubble Space Telescope (HST) 
have been collecting a large number of photometric 
measurements of stars with 40 Hz time resolution. The 
archival FGS data are ideal for KBO occultation 
searches since they offer the stability of a space-based 
platform, they consist of more than 100,000 star hours 
of observations and they have an excellent time resolu-
tion that allows for the detection of the occultation 
diffraction pattern rather than a simple decrease in the 
photon counts. In my talk, I will present the final re-
sults of our analysis of 14 years of FGS data. I will 
discuss what our findings imply for abundance of 
small sub-km sized KBOs, their material properties 
and collisional history [12], [13]. 
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