Swiftest: An N-Body dynamics code incorporating collisional regime
determination and fragmentation
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In this work we present the algorithm behind the Fig.1 1140 During Solar System Accretion Fig. 2
updated version of the N-body dynamics code Comparison of Martian Debris Disk .
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Swifter-SyMBA [1], which we have dubbed “Swiftest". High Mass F tation OFF
The development of Swiftest was motivated by recent Hgi]gh Ecc. 1130 ragmentation
models of terrestrial planet accretion [2, 3], martian ) 8
moon accretion from a circumplanetary debris disk HPor:n/MEEicscs 2
[4,5), and collisional regime determination [6, 7). These : % 1120
models show that perfect accretion does not capture Med. Mass s
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the wide range of collisional outcomes present during E 1110
accretion. We aim to use Swiftest to present a more Med. Mass e
realistic model of the accretionary environment. Low Ecc.
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Due to the increasing number of particles resulting The Martian System The Solar System

from fragmentation, computational performance has
become a key focus in Swiftest.

We have implemented parallelism and aectorization
through OpenMP and SIMD directives, focusing on
single node performance. Key features of Swiftest that
have been parallelized include checking for close
encounters, computing accelerations, and calculating
total energy of the system.

Mars, and its two moons, Phobos and Deimos, represent a  Many recent studies have shown that solar system
challenging environment within which to study moon accretion was an imperfect process resulting in collisional
formation. Our group is exploring the formation of Phobos debris that can extend the accretion timeline of the
and Deimos from a debris disk affected by collisional terrestrial planets [2, 3, 6, 7]. Our group is exploring the fate
fragmentation. The initial mass and eccentricity of this of this debris, and its effect on the cratering history of
debris disk has a strong effect on the types of collisional Mars. The plot above shows that just in the first 20 ky of
events that occur. Understanding these events will help solar system accretion, simulations with fragmentation
6kt eractng bt . oy teracung boses constrain the initial disk properties, the timeline of begin to accumulate debris. With Swiftest, we plan to run

— switeromp syVeA — switeromp 5yMBA accretion, and the mechanism by which the moons longer accretion simulations to study the entire lifetime of
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For preliminary results concerning the use of Swiftest
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accretion, see our talk in the Early Planetary Systems 2 sm(

session. Currently, we are working to optimize Swiftest

in a shared-memory parallel computing environment. (el Acteion) Sconiion < Fericar 2 <0001+
In the future, we hope to use Swiftest to ana Iyze the /\T‘mm Fragments are added in a circle of radius r;,¢ around the center of mass in the plane
! of the collision.The total number of fragments,ns,qg, is spaced around the circle in

effect of collisional debris on the cratering history of P > @ .
N . " (Graze and Merge) Run) ( Cratering Disruption increments of 6.
Mars, the cyclical formation of the martian moons and e )C )C )

)
Nfrag

from a ring [5], and the accretion timescale of the Solar o T % 7

System.
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Merger  Hitand Run Hitand Run  Disruption  Disruption Dfrag: the position of the fragments added in the collision
Peom: the position of the center of mass of the collision
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