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What I Will Highlight

Background 
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What I 
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Lessons 
Learned







• Applied Chemistry Lab (ACL)

• Applied Physics Lab (APL)

• Granular Mechanics & Regolith Operations Lab (GMRO)

• Cryogenics Technologies Lab (CTL)

• Electrostatics & Surface Physics Lab (ESPL)

• Corrosion Lab (CL)

• Spaceflight Physical Sciences (SPS) Advanced Materials and Polymer 
Sciences (AMPS)

Labs @

Labs that I 
worked in



ISRU 

• “Living off the Land”

• Use space resources 

• Reducing cost & risk

(In Situ Resource Utilization)



ISPP (In-Situ Propellant Production)

Sabatier Reaction:

CO2 +4H2-> CH4 +2H2O

Net Reaction:

CO2 +2H2->CH4 +2O2

Rocket Propellant!

Electrolysis:
4H2O -> 4H2 +2O2



MARCO POLO (Mars Atmosphere and Regolith 
Collector/PrOcessor for Lander Operations) 





RASSOR Rover



Project 
Goals

Freeze 1.1 
kg/hr CO2



Mars 
Atmosphere

Cryocooler                                   
(makes freezer 
chamber cold) 

Electronics 
Box

Monitoring 
Systems

Freezer 
chamber
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Formulated by 
J. Sass et. al.

• Only froze at 25% 
of our goal

• Cryocooler 
performed poorly

• Did not reach low 
enough temps. 

Conclusions

















NASA’s        
Core Values



Thank you

Any Questions/Comments?


