Dynamical models for the impact rate and
angular distribution of long period comets

PhD student: Fabo Feng
Advisor: Coryn Baller-Jones

Max Planck Institute for Astronomy, Heidelberg

223" AAS, Jan. 07, 2014

: g
GREAT-ITN R~

MARIECURIE B>
ACTIONS




Ion

t

IVa

Mot




Diameter/km
50 100

Frequency

0

12

Data sets

l e

Data I:
Terrestrial craters
(diameter>5 km)

Hh‘ll I
50 100

150

200

Time before present/Myr

Lo
—
o
—

Lo

Frequency

jJ
]

I

2&%0
Data Il: 82 dynamically
new long period

comets (LPCs)
(Marsden & Williams, 1996

-

0

[
100 200 30
l./deg

(Matese et al., 1999)



Approach
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Model comparison

reference models

Dynamical models - Bayesian inference

time series

Likelihood = Integral of the normalized
cratering time series over the model —
prediction of impact rate

Evidence = Averaging likelihood over the
prior distribution (e.g. initial condition)

Evidence ratio = Evidencel/Evidence2
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Target models: Dynamical models

Reference models: uniform model,
periodic model, random model, trend
model, trend + periodic model
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Results for models of impact rate

Data: craters with diameter > 5km, age < 250 Myr
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Solar apex motion

Encounter scenario Distribution of the angle between
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Results for models of anisotropic LPCs
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Take-home message

 Cometary impacts induced by the solar motion
around the Galactic center contribute only a
small fraction of terrestrial impact craters over
the past 250 Myr

» A strong evidence of an increasing terrestrial
Impact rate in the past 100 Myr

* The anisotropic perihelia of LPCs can be
predicted by our dynamical model based on
the solar apex motion

(Feng & CBJ 2014 submitted)
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