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I- Phobos 
composition as seen 
from the ejecta cloud  



α 

Assumptions 
 3D test-particle at Phobos 
(Cipriani et al,  2011) 

Sputtering of Phobos surface 
by Solar Wind Hydrogen and 
Helium ions as well as by 
Planetary protons 

 Micro-meteoritic 
bombardment of Phobos Surface 

Solar Minimum conditions 

Atomic ejecta (not molecular) 
 



Phobos surface composition was abusively 
considered as close to that of D- type parents 

(e.g. Tagish Lake/WIS 91600 meteorites) 



See P. Vernazza et al talk on Wednesday 
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Outlook  
• Iron, Oxygen and Magnesium would 

dominate the ejecta cloud densities 
• Magnesium would be the only potentially 

detectable species (emission brightness of 
1.4x10-3R/nm) in the UV range (HST/STIS 
limit sensitivity 4x10-3 R at 2852.9631A, 
S/N=10, 1h integration, resolution 30000) 

• Molecular sputtered products (non reactive 
incident ions would produce O2, H could 
recombine and give H2O) 
 

 



Further Work : better assumption on 
surface composition 

Giuranna et al, PSS, 2011 

 Investigate Phyllosilicates and 
feldspars  
 

 Relevant scattering emission 
signatures to help investigate the 
question of Phobos’ surface 
composition ?   



II- Phobos response to 
the SW as 

backscattered 
Hydrogen   



(Backscattered) hydrogen observations 
Impact of Solar Wind Protons on planetary regolith 
results in (re)emission of hydrogen as : 

_ Neutrals : observed at the Moon 
(SARA/Chandrayann 1 ), not (yet) at Phobos 

 ~ 10-20% of impacting flux (Wieser et al, 
2009) 

_ Protons : observed at Phobos (MEX/ASPERA3 ) 
and the Moon (SELENE and SARA/Chandrayann 1 
) 

 ~ up to a few % (Saito at al, 2008, Holmström 
et al 2010, Futaana et al, 2010) 



α 

Assumptions 
 3D test-particle at Phobos 
(Cipriani et al,  2011) 

Solar Wind Protons/Electrons, 
Electric Field, IMF input from 
Hybrid Code (Modolo et al 2004) 

 Planetary protons 

 Angle Vsw / IMF = 56◦ 


 Reflection coefficient for  

-Neutrals : 15 % 

-Protons : 5% 

 Non specular in a ~ 30 ◦ 

aperture cone 



Questions 

•Backscattering mechanism  not known 

 - Role of surface microphysics: neutralization 
process ? collision – scattering ? surface charge 
state and electrostatic potential ?  

• Refined picture of the Martian Environment : 

- Influences classical SW / surface interaction 
with airless bodies (e.g. Holmström et al 2010) 

 - Backscattered spatial distributions  ? 
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Backscattered Protons  – Densities 
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Backscattered protons  – Spatial 
Distribution 
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