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shallower distributions. Nonetheless, to remain conservative, this deepest event is not taken into account in the 
derivation of the distribution of absorption depths and exocomets sizes considered here.

Distribution of exocomet sizes. The modeling of the exocomet transit light curves shows that the transit 
absorption depth, AD, is directly proportional to Ṁ , the dust evaporation rate from the comet  nucleus17 . If we 
assume that the dust production rate is proportional to the comet nucleus area (i.e., Ref.23), we have a production 
rate Ṁ proportional to the squared of the nucleus radius R. Finally, with AD proportional to R2 , we find that the 
differential number of exocomets as a function of the nucleus size is given by dN(R) ∝ R−γ dR , with γ = 2α − 1.

With the fit to the observed distribution of the absorption depths, we conclude that the differential distri-
bution of the exocomet size must follow a power law with an index γ = 3.6± 0.8 . This distribution is notably 
similar to the size distribution of comets in the Solar system (Fig. 2) and the distribution predicted in Ref.24 for 
a collisionally relaxed population ( γD = 3.5).

For the plot of the size distribution (Fig. 2), we used the cometary radii estimated following the derivation 
described in the Method section. The conclusion on the similarity of the size distributions in β Pic and the Solar 

Figure 1.  Histogram of the number of exocomet transit events as a function of the absorption depth. The red 
line shows the fit with a power law function with α = 2.3± 0.4 . The uncertainty on the fitted parameters of 
the power law function have been evaluated using a Poisson distribution for the number of events in each bin 
of width dAD = 1.5 · 10−4 . The red squares represents the number of expected events in each bin as calculated 
with the fitted power law.

Figure 2.  Plot of the cumulative size distribution of the exocomets in β Pic. The cumulative size distribution 
is plotted with blue squares for each exocomet and the corresponding fit excluding the largest comet is plotted 
with the red thick line. For comparison, published size distributions measured in the Solar system are plotted 
with thin dashed lines for asteroids in comets orbits (ACO), on near Earth orbits (NEO) and non-near Earth 
orbits (non-NEO) (A06, Ref.31), Jupiter family comets (JFC) (T06, Ref.26; S11, Ref.27; F13, Ref.29; B17, Ref.30), 
and long-period comets (LPC) (B17, Ref.30; B19, Ref.25). In this plot, the size distributions for the objects in the 
Solar system have been scaled to have a cumulative number of about 10 objects with radius above 2 kilometers. 
The radii of the β Pic comets have been estimated using the derivation described in the Method section. The 
conclusion on the similarity of the size distributions in β Pic and the Solar system is independent of these 
estimates.


