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Abstract5	  
	  
Since	  their	  arrival	  in	  early	  2006,	  instruments	  aboard	  NASA’s	  Mars	  Reconnaissance	  
Orbiter	  (MRO)	  have	  been	  collecting	  a	  variety	  of	  scientific	  and	  engineering	  data	  from	  
orbit	  around	  Mars.	  	  Among	  these	  is	  the	  SHAllow	  RADar	  (SHARAD)	  instrument,	  
supplied	  by	  Agenzia	  Spaziale	  Italiana	  (ASI)	  and	  designed	  for	  subsurface	  sounding	  in	  
the	  15-‐25	  MHz	  frequency	  band.	  	  As	  of	  this	  writing,	  MRO	  over	  48,000	  polar	  orbits	  of	  
Mars,	  30%	  of	  which	  have	  included	  active	  SHARAD	  sounding.	  	  After	  acquisition,	  
along-‐track	  synthetic-‐aperture	  radar	  (SAR)	  processing	  is	  performed	  on	  the	  SHARAD	  
data,	  resulting	  in	  focused	  radar	  profiles	  (“radargrams”)	  imaging	  Mars’	  surface	  and	  
subsurface.	  	  While	  a	  substantial	  body	  of	  science	  and	  research	  has	  been—and	  
continues	  to	  be—produced	  using	  these	  inherently	  2-‐D	  radargrams,	  their	  collective	  
use	  in	  producing	  3-‐D	  images	  has	  only	  recently	  become	  possible.	  	  By	  2009,	  a	  
sufficient	  density	  of	  SHARAD	  coverage	  had	  been	  acquired	  over	  Mars’	  polar	  regions	  
to	  support	  3-‐D	  data	  imaging	  and	  analysis.	  	  	  Using	  tools	  and	  techniques	  commonly	  
employed	  in	  terrestrial	  seismic	  exploration,	  we	  have	  taken	  subsets	  of	  the	  total	  
SHARAD	  radargram	  collection	  covering	  the	  north	  and	  south	  polar	  regions	  and	  
processed	  them	  into	  SHARAD	  3-‐D	  volumes	  imaging	  the	  interiors	  of	  the	  north	  and	  
south	  polar	  ice	  caps	  (known,	  respectively,	  as	  Planum	  Boreum	  and	  Planum	  Australe).	  	  
We	  discuss	  and	  present	  results	  of	  this	  work,	  including	  some	  3-‐D	  images	  of	  the	  
interiors	  of	  the	  ice	  caps	  and	  some	  scientific	  findings	  made	  using	  these	  images.	  	  
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