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(1D The transition from circular to elliptical impact
crater [Elbeshausen & Wunnemann]

@ Scaling of impact crater formation on planetary
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The transition from circular to elliptical impact craters

D. Elbeshausen and K. Wiinnemann
Museum fiir Naturkunde, Leibniz-Institute at the Humboldt-University Berlin, Germany (dirk.elbeshausen @mfn-berlin.de /

Fax: +49-30-20938565)
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Figure 1: Ellipticity vs. impact angle for different impact
energies and friction coefficients. Cohesion was kept
constant at 5 MPa.

2.4 cohesion: 0 MPa ES
cohesion : 20 MPa O
2.0 cohesion : 100 MPa
| cohesion : 200 MPa + . e
= 2 #548 7 (cohesive strength) 21k
L B B T QL (j:,!f%: =] j] [Z J: U j( é‘ < '&jj‘ 1 t,

0 10 20 30 40 50 60 70 80 90
impact angle

Figure 2: Ellipticity vs. impact angle for L=500 m, {=0.7
and a varied cohesive strength.
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Figure 3: Snapshots of crater formation (L=/ km) in a
weak target (Y,,,=5 MPa, f=0.3) for selected impact angles.
Left: Early stage, front face shows tracers colored by
pressure in a range from O (blue) to 3 GPa (red) which is
close to the Hugoniot elastic limit for most granites and
similar materials. Right: Corresponding craters at late stage
crater modification (plane view); color denotes elevation
above impact surface. Projectile material has been removed
from the visualization (see depressed features in
downrange direction) to enable an undisturbed view into
the crater.
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Scaling of impact crater formation on planetary surfaces

D. Nowka (1), K. Wiinnemann (1), G.S. Collins (2), D. Elbeshausen (1)

(1) Museum fiir Naturkunde — Leibniz Institute at the Humboldt-University, D-10115 Berlin, Germany,

(2) Impacts and Astromaterials Research Centre, Dept. of Earth Science and Engineering, Imperial College London, UK
(daniela.nowka@mfn-berlin.de)
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Figure 1:
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Gravity scaled size m, versus scaled crater

diameter mp. (a) Scaling lines for nonporous material and

different
corresponds to

coefficient of friction f. The dashed

line
an experimentally derived scaling line for

water. (b) Scaling lines for a friction coefficient of =0.8
and porosities 0-38%. The dashed line corresponds to an
experimentally derived scaling line for Ottawa sand (f=0.6-

0.8, porosity=20-30%).
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