The velocity and density distribution of Earth-intersecting
meteoroids: implications for environment models

Introduction Density distribution
» Meteoroid environment models describe population characteristics > Kj (a classification based on meteor start height [4]) was not a good
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» We revise the speed distribution using radar meteor observations
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occur below vy ~ 9 km s 'S log-normal distributions to these data.
> Detections are complete to kS > = helion and antihelion meteoroids
smaller masses at higher S Low density = apex and toroidal meteoroids
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» Measurement uncertainties “smear” the speed distribution like a (2) e S e
point-spread function blurs images. 300 500 700 1000 2000 3000 5000 7000
» We used meteor showers to characterize this effect: p (kg m™3)
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Effect of density on observations and models
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S ﬁg =5 | P Density does not affect peak brightness
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v (km s~ ) = Sg 1| » Ratio of radiation pressure to gravity
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» We inverted this filter to sharpen the observed top-of-atmosphere 70 | %09,\%——"' - F./Fy ,0_2/3
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speed distribution. The sharpened distribution naturally lacks 65 | | , ,
« . s g 60 | | » Density affects the conversion of
hyperbolic” meteors as well as those slower than 14 km s™ . e | | o o I
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» The spike in slow meteors is removed from the speed distribution: 0.01 1 100 _ _
or mass-limited to crater-limited
102 | f L (W) distributions.
10" | 5
P e e | Crater-limited radiant distribution
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= 10| ° . Tal, The de-biased radiant distribution is dominated by the helion and
> 021 . ] ! antihelion sources. We predict up to 93% of impact craters (vs. 38% of
:3 03 P e nmnbsd, radar meteors) are produced by helion and antihelion meteoroids.
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