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Introduction: The geomorphology of an impact ate their reproducibility and consistency with patng
crater may reflect the target environment, e.djgifid [e.g. B].
water was available at the time of impact. The Expe
mental Projectile Impact Chamber (EPIC) at the f@ent
de astrobiologia, Spain, is specially designedtiar
study of processes related to wet-target (e.g.rif@g
impacts. It includes a 7-m wide, funnel-shaped lbest
(Fig. 1), a 20.5-mm caliber compressed das gun,
and a camera tank (Fig. 2). The target can be woton
idated or liquid. The gas gun can launch 20 mmeuroj
tiles of various solid materials under ambient amo
pheric pressure and at various angles from thebiori
tal. The EPIC complements observational data from ¢
natural impact craters and numerical simulatiorrghe
the iSALE code [e.g., 1,2,3]) with the objective to
understand how impact craters can reveal informatio g
on environments of importance for life. &

Aim of study: The EPIC is primarily developed
for wet-target impact experiments, which for théare
tively large crater dimensions and the variabildfy
parameters such as impact angle allowed by thersyst
are rare in literature. However, all experimentghis
study performed in unconsolidated dry sand target i
order to first demonstrate if EPIC experiments are
consistent with previous experimental work and ratu
impact events within the widely-used pi-group sugli
framework [e.g., 4]. We also use the experiments asi=s
ground truth for the validation of numerical impact
models.

Methods: Projectile impacts were performed into Fig. 2. The camera tank for quarter-space expefnen
single layer (i.e., homogeneous) dry beach sam@t8r  mounted inside the large test bed.
with two different projectile materials; ceramic 8k
(max. velocity 290 m/s) and Delrin (max. velocity04 Results and Discussion: Differences were seen be-
m/s) in which the basic parameters velocity, priiec  tween the non-disruptive AD; and the disruptive
density and strength, and impact angle could biedar  pelrin projectiles in transient crater developméftip
23 shots used a quarter-space setting (19 normetl, 4 transient craters from the A& projectiles are larger,
53° from horizontal) and 14 were in a half-space se pyt also relatively deeper than for the Delrin. téver,
ting (13 normal, 1 at 53°). The experimental result more extensive slumping of the craters from thgOAl
were compared with 2-D numerical simulation of wert  ghots results in the same depth-diameter relatipregh
cal impact, and 3-D simulation for oblique impact the final crater as for the Delrin shots. The tiamis
using the iSALE code [e.g., 1,2,3] with input paeam  craters from oblique Delrin impacts have a steeper
ters that replicated the experiments (i.e., im@exfle,  yprange side whereas those from the obliqugDAl
velocity, target and projectile properties). Theules  jmpacts have a steeper downrange side. It seems the
were then plotted in nondimensional form [4] tolava  oplique Delrin impacts are in this aspect more lsimi
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to the transient crater shape during large obliate-
ral impacts. However, slumping in the oblique arsite
produced in this study eventually leads to sinfilaal
crater shapes as for equivalent vertical impacts.

Exp. 38 (Delrin)
a=90°; v=384m/s

T=0.000 sec

T=0.010 sec

Final crater

Fig. 3. Comparison between Delrin projectile impaxperi-
ment and numerical simulation (blue overlay). Blackows
indicate places with discrepancies between expatiraad
model. Black circle in the first frame at time (0)seconds
illustrate the dimensions of the Delrin projectitbereas the
size-compensated projectile used in the simulasoshown
in pale blue. Horizontal yellow line indicates tta¥get sur-
face.

We also successfully validated numerical models of

vertical and oblique impacts in sand against theeex
imental results, as well as demonstrated that fECE
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ing for sand targets. Altogether, the combined wasal
tion of experiments and numerical simulations suppo
the usefulness of the EPIC in impact crateringistid
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Fig. 4. (Top) Present results plotted in nondimemai form.
(Bottom) Comparison of present results with ottiata for
granular materials. The diameter used here isagparent
crater diameter.
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