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Inner Mean Motion Perturbation
(IMMP)

 Planetary systems with at least 1
dominant giant planet possess
remnant asteroid belts

v Libration width around

resonance grows during mass
loss

& Over time these bodies are
disrupted into star-crossing
orbits

Figure 1. Evolution of the libration width about the 2:1 resonance as a function
of mass lost from the central star (or as a function of planet mass ratio). The

libration width grows under increasing mass ratio, creating regions that can trap

planetesimals. These planetesimals are later perturbed out of the resonance on
long timescales.
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v Central WD .54 Solar Mass
& Masses of .1, 1, 10x Jupiter Mass
. Semi-major axis of 1, 2, 3x Jupiter a

 250Myr integration timescale
2000 bodies each

Simulation
Parameters

& Mercury6 Integration software

THE MERCURY NTEGRATOR

by John E. Chambers
(with some subroutines supplied by Hal Levison and Martin Duncan)
Dedicated to the memory of Fabio Migliorini
Many thanks to all of you for reporting bugs and suggesti
improvements. Special thanks to David Asher, Scott Manley and
Eugenio Rivera for your help.
< Last modified 1 March 2601 >
If you publish the results of calculations using MERCURY, please
reference the package using J.E.Chambers (1999) ""A Hybrid
Symplectic Integrator that Permits Close Encounters between

Massive Bodies''. Monthly Notices of the Royal Astronomical
Society, vol 304, pp793-799.

Introduction

Initial preparations

How to do an integration

Converting data to orbital elements
Examining data on close encounters

Continuing an integration from dump files

Extending a previous integration

Note for previous users: Changes from MercuryS




Asteroid Distribution: a=1, m=0-1

[ Tidally Disrupted

" Asteroid

Design

Eccentricity: e

. Evenly sample the 2x
libration width of the
2:1 resonance

3.25
Semi-major Axis: a (AU)

. Removes biases from
initial condition

k& Permits convolution of Sample asteroid belt
trail distributions with distribution from Debes et
even distribution to al simulation
determine behavior

i T without more
integration
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Disruptions

Disruptions

= Low mass results in low efficiency at
both semi-major axis

2 Jupiter mass most efficient perturber at
either semi-major axis
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