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Mars hemispheric dichotomy: 
over 30 years question

Two hypotheses:

Endogenic model by mantle convection

Vs.

Exogenic model by either one giant impact 
or multiple impact.



#1: MIT & Caltech, 
Cite #2. Cited in #2.
reproduce dichotomy boundary 
under Tharsis. 
Borealis basin is elliptical, 
suggesting giant impact origin.



Isostatic root:
They believe this.

Tharsis made after 
the impact



Reproduce this



Spherical harmonic 
thin-shell model.

Elastic deformation
is accounted.

Giant impact with low-angle
Can make elliptic basin. 



Bimodal suggest giant impact.

Volcanic process did not make 
bimordal pattern





#2: Caltech & UC Santa Cruz, 
Cite #1. Cited in #1.

Assume single mega impact, and 
conduct  3D hydrodynamic 
simulation to constrain the nature 
of the impact (~3x1029J, 　~6km/s, 
~45°).

SPH: a lagrangian method.









#3: UC Santa Cruz & U. of London, 
Cite #2.
High resolution 2D axially symmetric 
hydrocode (Zeus) to model vertical 
impact (not mention on ellipticity).

Impact energy: 3x1028-1x1029 J
to make the size of dichotomy.
Similar period with the moon forming 
impact












