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 Astrophysics 
 Gamma-ray astronomy 

(collaborations with RAS, ESA, NASA) 
 Space microwave systems 
 Satellite systems  

of automated vessel identification 
 Small satellite technologies 

 
 



Ion  
Electrostatic ion  
Field-emission  
Hall effect  
Colloid  
Electrothermal 
DC arc jet 
Microwave arc jet 
Helicon Double Layer  
Electromagnetic  
Magneto plasma dynamics  
Electrodeless plasma  
Pulsed inductive  
Pulsed plasma  

Resources On-Board 
  Solar-electric thrusters         Material Stock 
                                                       Gaseous: Xe, Kr, Ar,…  

Liquids, Colloids 
Solid State Materials:  
Iodine, Bismuth, Zinc,  
plastic (Teflon),… 
 



Acta Astronautica 129  (2016) 
www.elsevier.com/locate/aa 
Jet engine with electromagnetic field excitation of 
expendable solid-state material 
O.Yu. Tsybin, S.B. Makarov, O.N. Ostapenko 

          Novel stage of space technology? 
         Pulsed electrodynamic                 Ion sputtering,                            
                    desorption                       recycling scheme 

Tsybin, O.Y., Makarov, S.B., Ostapenko, O.N. Jet engine with electromagnetic field 
excitation of expendable solid-state material    2016  Acta Astronautica 129, pages 211-213 

Left panel: ED. Right panel: ISSR. G – electrical power generator, T – target with 
substance sample surface layer (gray line), gray arrow – ejected particles flow, 
yellow arrow – ionizing beam, blue arrow – returning ionized part of ejected flow, 
red arrow – resulted thrust. 

http://www.elsevier.com/locate/aa


 
     Novel Materials for Space Resources On-Board? 
 
Metals: Cu, Sn,…, Carbon, Metamaterials, Natural 
Materials of Planets, Asteroids: Minerals, Rocks,… 
 
 
 

Moon Mars 
Si 20-25% Si 20% 

Al 7-12% Al 3% 
Fe 9-13% Fe 12-14% 

Ca 7-13% 
Regolith, 
Micro- 
structured 
 

S>3%,Ti 0.5% 
Fine-grained 
basalts with 
irregular 
holes, dust 



Conclusion 

Electrodynamic Desorption and Recycled Ion Sputtering  
Ion Physics are under complex investigation with 
appropriate perspective materials to create:  
 
 a promising universal transformation of electrical 

energy into propulsion,  
 natural materials preparation, building blocks 

production, and  chemical reactions activation,  
 
in connection with emerging space science&technology. 
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