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Figure 2: Incremental distribution of observed new impact craters in logarithmic diameter bins, from Malin et al
[1]. Model isochrons [2] are plotted as dashed gray curves. The solid line shows the expected distribution using the
maximum-lik elihood parameters for this data. The dash-dot line is the ¯t with the largest diameter crater omitted.
The data are plotted at bin centers to allow comparison with model isochrons. Note that the models are not ¯ts to
this histogram, but rather are robustly derived from the individual measurements.

Conclusions: Thereareat leastthreepossibleexplanations
for theobservedde�cit in smallcratersin comparisonwith past
models,eachwith importantimplications.First,thecorrection
of atmospheric�ltering of small projectilesdue to ablation,
decelerationand fragmentationthat hasbeenapplied[2, 5]
maybeinsuf�cient, andmodelswith asigni�cantly enhanced
effectarerequired.

Second,thepopulationof objectsthatis responsiblefor the
new cratersmaynotberepresentativeof theoverallpopulation
andis skewedtowardslargersizes.This possibilityis consid­
eredunlikely becausethe impacteventswerenot coincident
but ratherwereshown to be distributedin time [1]. Further­
more, the timescalefor fragmentationin the asteroidbelt is
muchsmallerthan the dynamicallifetime (dueto Poynting­
Robinsondecayof the orbit) andhencethe impactingpopu­
lation is expectedto re�ect thecollisionalenvironmentin the
asteroidbelt.

Finally, it is possiblethat theobservationsaresystemati­
cally biasedtowardslargecraters,missingaconsiderablefrac­
tion of the small, metersto tensof meters,diametercraters.
Theorigin of thesteepbranchof theisochronsis underdebate
[6], with someindicationsthatit maybedueto secondaryim­
pacts[2, 7]. If indeedthesmallcraterdistributionisdominated
by secondaryimpactsthenit is possiblethattheobservational
strategy of searchingfor largeareasof dustdisturbanceonthe
surfacediscriminatesbetweenprimariesandsecondariessince
thelatterdonotcausethestrongatmosphericwavesthatclear
outdustregionally. Theshallowerpower­law observedwould

thenre�ect theprimarypopulationonly. It is noteworthy that
in the“primarybranch”of theisochrons,whereD > 2km,the
traditionally reporteddistribution [2] indeedhasa shallower
slopeof approximately¡ 2, a valuethatis signi�cantly closer
to the¡ b̂we �nd here.

The implicationsof this last possibility are twofold. If
correct,it resolves the controversyover the steepnessof the
distribution at small diameteras they are due to secondary
ejecta.Furthermore,it providesa recipefor datingfreshsur­
facesin the solarsystem,but demonstratesthat a distinction
mustbemadebetweenaprimaryandsecondarypopulationin
orderto obtainthecorrectage.
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