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APXS 
 

Alpha Particle X-Ray 
Spectrometer  

 

Curium 244 – Alpha Source    /    
Plutonium 240 Decay Gamma Source 

 
PIXE Principle – Particle Induced X-Ray Emissions  

and Lower Energy Emissions  
 



The APXS PIXE Principle 
 
PIXE relies upon the fact that fast moving alpha particles can knock 
electrons from the lowest energy levels of atoms right out of the atom 
itself.  
 
This leaves an atom with an unstable configuration of electrons, and one 
of the electrons in the high energy levels of the atom will now drop down 
to the low level one, emitting an X-ray as it does so.  
 
APXS has a detector to capture these X-rays and we can determine the 
elements in the sample by looking at the energy of the X-rays – each 
element emits X-rays with very specific energies, an energy signature if 
you like. PIXE is good for detecting lighter elements, essentially sodium 
through to calcium. 
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Loading the MMRTG 





Curiosity’s Power Source 
 The New Multimission Radioisotope Thermoelectric Generator 

 
10.6 Pounds of PU-238 in 32 Cubes 
(Half Life 87.7 y) 
Alpha Emitter 
Solid State Thermoelectric Conversion 
Provided by DOE 
Manufactured by Hamilton Sundstrand 
 
Generation Capacity is 125 Watts electrical energy  
From 2000 watts of heat energy 
2.6 KWH electrical energy/day 
 
Thermal heat used to warm electronics bay 
Excess heat radiated to atmosphere 

 
Two rechargeable Lithium-ion batteries having capacity 42 amp-hours  
To provide extra power to the rover when the demand exceeds the RTG’s 
output capacity 

 
 
 

P238 Pellet In 
Production 









Curiosity Launch 26 November 2011 

















To Mount Sharp…. 
…but First a Detour 

 
To 
Rocknest 
and 
Gleneg…. 



















What Curiosity is 
Searching For 

H2O 
Past and Present 







The two forces that have shaped Mars 
Aqueous and Aeolian  



Wind and Water 
on Mars 







































Layering at Rocknest 























Destination 2013:  Mt. Sharp 
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