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Dimorphos’s Material Properties and Better Understand the DART Impact
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Pre-impact Predictions Lower erimpact | LT e mpac Pre-Impact Modeling Efforts Provide Intuition about Material Properties

>
Prior to impact, The DART Impact Modeling Working Group performed a variety of simualtions to determine the momentum enhancement factor, (3, as

a function of material properties. Hundreds of simulations provided information about key material properties and their effects on momentum enhance-
ment and ejecta behavior (left). These were used as starting points to understand the DART observations.
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The DART Impact Modeling Working cfon VRIS ficton o
Group examined a variety of material
properties and ejecta parameters that small__small
could affect results of the DART impact.
The most important material properties

for ejecta behavior and momentum en- internal Lower impact Determining Dimorphos’s WV EYCHE]L Properties
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(right) Contour plot showing a sub-
set of simulations and how (3 was
affected by target yield strength
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S o Post-Impact Impact Modeling Efforts .
The DART Impact Modeling Working Group is currently running a variety of simualtions to determine the momentum enhancement factor, 3, and to con-
5 5 strain the material properties of Dimorphos by matching observations. Constraints outside of 3 and Av are required to fully constrain Dimorphos material
Post-impact Observations " | properties and match simulation results
W\ Key otisBeg\jac?grngst:ngneIsuffzrgztra|n parameters:
\
: - Wide Ejecta Cone
! - Long-lived Ejecta formation
: - COmplex ejecta patterns
- . Ejecta Rays

A Impact simulations with realistic geometry, boulder fields, and reason- . Deflection Velocity and period change
able material properties re-produce many of the DART observations

Hubble (left) and JWST (right) images following DART’s impact show ejecta cone expand-

ing, with a wide opening angle (*125-135 deg) Determining Dimorphos’s Material Properties Estimating Crater Size
A suite of initial simulations using “very” weak to "moderately” weak nitial simulations can put an upper bound on expected crater size, which can be tested
matrix material provides insight into potential strength of Dimorphos oy Heral Matrix strength of 10 Pa provides an appropriate upper limit to crater size for
matrix. - these simulations.
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Interpreting Impact Simulations . What does “strength” mean?
P 9 mp * Other Complicating Factors 9 .
Key observations to help constrain parameters: Simulation Setup or Result; + Structure/Boulders at and near the surface provide add- :
2olld i f J S Ered FBould i f tional complications to unravel 2 3
- BOUlder strewn surface ¥ > eolmulated boulder strewn surface . Boulder position and size can substantially affect the C?; Locked sand & g
- Wide Ejecta Cone >« Result: Wide Ejecta Cone comes from boulder interaction and tar- ejecta mass-velocity distribution and momentum transfer 2
get Cur\/ature efﬂCieﬂcy of the impaCt Loose sand §
- Long-lived Ejecta formation Py >« Result: Nearly strengthless surfaces produce too large of a push . “Sirengin” s @ nebulows word 17 TTpacs erstening Granerox
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- Deflection Velocity and : » «Result: Deflection Velocity and period change can be matched cratering and alter momentum enhancement and ejecta the grain interlock-dependent cohesion [after Bahran
neriod change for “moderately” weak matrix material properes B Kalser [2020])
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