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Supplementary Figure 1. The topographic maps of craters surrounding the CE-4 

landing site. The highlighted craters are the Leibnitz, Finsen, Alder, and Von Kármán 

craters. The circles represent the rims of the craters while the yellow points represent the 

crater centers. The white point represents the CE-4 landing site. For the Finsen crater, we 

average the profiles in a crater-centered projection over the white region to get the 

average profile of the topography around the crater (Supplementary Figure 2). The image 

is overlaid by a shaded relief map derived from surface topography in an azimuthal 

projection.   
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Supplementary Figure 2. The snapshots of Finsen crater formation process at 

different times (a~d). The impactor diameter is 6.2 km with an impact velocity of 15 

km·s
-1

. The impact produces a structure with a diameter of ~78 km, similar to the size of 

the Finsen crater. The yellow dots in (d) represent the relative elevation of the Finsen 

crater derived from the LOLA observations (Supplementary Fig. 1). The color in each 

snapshot represents the relative density during the impact cratering formation in which 

the dark color represents the lower density material than the material represented by the 

light color. The time in each snapshot represents the modeling time.  
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Supplementary Figure 3. The ejecta thickness of simulated Finsen crater. The points 

represent the simulated ejecta thickness; the green dashed line represents the fitted power 

law function with an exponent of -3.2. The CE-4 landing site is about 140 km from the 

center of the Finsen crater.   
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Supplementary Figure 4. The final structure of the Leibnitz-sized crater (a) and its 

ejecta thickness distribution (b). The crust thickness was assumed to be ~20 km (52). 

The impactor diameter is 14 km with an impact velocity of 16 km·s
-1

. The points in (b) 

represent the simulated ejecta thickness and the green dashed line represents the fitted 

power law function with an exponent of -3.3. The CE-4 landing site is about 240 km from 

the center of Leibnitz crater. In (a) the blue color represents the crustal material whereas 

the yellow color represents the mantle material.  
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Supplementary Figure 5. Singular values of low-frequency LPR channel. The 

singular value decomposition of low-frequency LPR channel is shown in Extended Data 

Figure 6.  
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Supplementary Table 1. Material input parameters used for the iSALE models. 

 

Parameter Dunite Gabbro 

Equation of state Tillotson ANEOS 

Poisson’s ration 0.25 0.25 

Intact cohesive strength (MPa) 5.07 10 

Intact friction coefficient 1.58 2.0 

Intact strength limit (GPa) 3.26 2.5 

Damaged cohesive strength (MPa)  0.1 0.01 

Damaged friction coefficient  0.63 0.7 

Melt temperature (K) 1373 1673 

Constant in Simon approximation  1.52 6 

Exponent in Simon approximation  4.05 3 

Acoustic Fluidization decay time constant  300 300 

Acoustic Fluidization viscosity constant  0.04 0.4 

 


