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Introduction:  Within the aspects that affect the 

habitability of the planets, the impact with asteroids 

becomes one of the most destructive phenomena that 

an evolving planet must tolerate. In this work, esti-

mates are made for the main variables that give shape 

to an impact crater, taking as an example the Korolev 

impact crater, that is on Mars. Then, Korolev Crater 

(73 N 195.5 W) [1] is an 84-km-wide crater located in 

the Mare Boreum quadrangle of Mars. Thermal studies 

of Korolev undertaken in 2005 indicated that the crater 

contained, at minimum, several meters thick of ice or 

ice rich regolith. Recent investigations using radar 

sounding have shown that the water ice contained in 

Korolev may approach 2-km thick. The models used 

here are based on some equations postulated by 

Holsapple (crater depth) [2]; scaling; polynomial anal-

ysis; and an adaptation of quantum formalism for the 

mathematical representation of the energy pulse gener-

ated in the impact point, in where besides, is used one 

solution (soliton type) of the Korteweg-De Vries’s 

equation [3]. 

Results obtained with the models:  The develop-

ment of this crater is realized in 4 stages [4], in which 

are specified the variables of impact more common, as 

follows: a). Contact/Compression Stage: In this stage 

the diameter of the impactor is estimated in ~ 5.82 km, 

the velocity of impact is ~ 7.09 km/s, the impact angle 

is ~ 80.57°, the density of impactor is ~ 2.03 g/cm3, the 

crater depth is estimated in ~ 4.29 km [2], the melt 

volume is ~ 699.65 km3, the total energy of impact is 

estimated in ~ 4.41×1029 Erg (~ 1.05×107 megatons), 

pressure to 1 km of the impact point is ~ 3,275.06 Gpa, 

and the seismic shock-wave magnitude is >10.0 ac-

cording the Richter Scale. b). Modification/Excavation 

Stage: In this stage the diameter of transient crater is ~ 

55.55 km, the number of ejected fragments is ~ 

3.32×109, the average size of the fragments is ~ 22.08 

m, the average density of fragments is ~ 1.47 g/cm3, the 

minimal distance of ejection of the fragments is ~ 

159.11 km, the velocity of ejection is ~ 1,155.32 m/s, 

the minimal angle of ejection is ~ 13.12°, and the min-

imum height of ejection is ~ 9.27 km. c). Col-

lapse/Modification Stage: In this stage the pressure 

toward the final crater rim decrease to ~ 1.86 Gpa. d). 

Final Crater Stage: The relation between the transient 

crater and the final crater is ~ 0.66, value that is in ac-

cordance with the specification realized by Bevan 

French [4], the time of creation for the final crater can 

be estimated in ~ 1.17 minutes according to Schmidt 

and Housen [2], the hydrothermal zone could spread 

from ~ 4.13 km to ~ 27.77 km from the nucleus of im-

pact, i.e., a hydrothermal band of ~ 23.64 km, the life-

times estimated for this hydrothermal band are of ~ 

0.88 Ma to ~ 1.4 Ma with uncertainties of ~ (+/-) 1.06 

% to ~ (+/-) 2.92 %, i.e., from ~ (+/-) 0.01 Ma to ~ (+/-

) 0.04 Ma, hydrothermal temperatures from 0.25 years 

to 1,400 years, after of the impact, are estimated in ~ 

90.69 °C to ~ 35.57 °C. 

Discussion: In this model the total energy, is the 

sum between the energy of radiated friction (in the at-

mosphere of Mars), and the energy released in the  

point of impact on the surface of Mars. This total ener-

gy, differs conceptually from the kinetic energy of the 

impactor. The kinetic energy of the impactor, is latent 

energy, and the total impact energy, is energy released. 

This energy behaves like a pulse consisting of a fun-

damental transient, followed by a train of permanent 

soliton waves, which move radially from the point of 

impact towards the edge of the crater. A more detailed 

analysis of how this energy pulse behaves, will be ad-

dressed in future work. 
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