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Abstract Keywords 

The article deals with the possibility of employing a 
tether system for a Mars mission. We suggest a method 
of decreasing delta-v during a Mars mission by means 
of additional velocity increment with the help of a near-
Earth tether system. We show that an optimum flight 
starts in a circular reference orbit or on the Earth's 
surface, reaches the tethered mobile platform situated 
upon the bottom branch of the tether system at the point 
where the tether linear velocity equals the elliptical 
orbital velocity of the spacecraft approaching the tether 
system, and continues with the spacecraft subsequently 
ascending along the tether towards the top platform, 
finally taking off the top platform towards Mars

Tether system, spacecraft, orbit, 
tethered platform, delta-v, linear 
velocity, angular velocity, elliptical 
orbital velocity

© Bauman Moscow State Technical 
University, 2016 

References  

[1] Koroteev A.S. ed. Pilotiruemaya ekspeditsiya na Mars [Manned flight to Mars]. Moscow,
RAKC Publ., 2006. 320 p. (in Russ.).
[2] Sidorov I.M. On feasibility of outer space flight without using reaction principle.
Obshcherossiyskiy nauchno-tekhnicheskiy zhurnal “Polet” [All-Russian Scientific-Technical
Journal “Polyot” (“Flight”)], 2002, no. 9, pp. 17–23 (in Russ.).
[3] Ivanov N.N., Sidorov I.M. On feasibility of complex experiment on tether system deploy-
ment using second booster stage “Kosmos 3M”. Obshcherossiyskiy nauchno-tekhnicheskiy
zhurnal “Polet” [All-Russian Scientific-Technical Journal “Polyot” (“Flight”)], 2003, no. 11,
pp. 28–34 (in Russ.).
[4] Sidorov I.M. On the fundamental possibility of using cable systems to carry out gravita-
tional maneuvers in the vicinity of a planet. Doklady RAN, 2002, vol. 384, no. 4, pp. 483–488.
(Eng. version of journal: Doklady Physics, 2002, vol. 47, no. 6, pp. 471–476.
DOI: 10.1134/1.1493391)
[5] Sidorov I.M. A proposal for constructing a group of space objects for solving transport and energy 
problems. Kosmicheskie issledovaniya, 2004, vol. 42, no. 1, pp. 63–75. (Eng. version. of journal: Cosmic 
Research, 2004, vol. 42, no. 1, pp. 60–72. DOI: 10.1023/B:COSM.0000017563.60805.70) 
[6] Korovin V.V., Popov A.V., Usyukin V.I. Dynamics of uncontrollable deployment of a teth-
ered satellite system. Inzhenernyy zhurnal: nauka i innovatsii [Engineering Journal: Science
and Innovation], 2012, no. 8, pp. 33–40. DOI: 10.18698/2308-6033-2012-8-444
[7] Korovin V.V., Popov A.V., Usyukin V.I. Rodrigue — Hamilton quaternion parameters in a
model of tethered satellite system. Inzhenernyy zhurnal: nauka i innovatsii [Engineering Journal:
Science and Innovation], 2012, no. 8, pp. 41–48. DOI: 10.18698/2308-6033-2012-8-445
[8] Korovin V.V. Radial equilibrium of extended object in a circular orbit. Nauka i Obrazovanie.
MGTU im. N.E. Baumana [Science and Education of Bauman MSTU], 2016, no. 1, pp. 38–51.
DOI: 10.7463/0116.0831018



Birev N.V. — student of Spacecraft and Launch Vehicles Department, Bauman Mos-
cow State Technical University, Moscow, Russian Federation.  

Scientific advisor — G.N. Tovarnykh, Cand. Sci. (Eng.), Assoc. Professor of Space-
craft and Launch Vehicles Department, Bauman Moscow State Technical University, 
Moscow, Russian Federation. 



 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut top edge by 70.87 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1032
     653
     None
     Up
     1.4173
     0.0000
            
                
         Both
         260
         AllDoc
         261
              

       CurrentAVDoc
          

     Smaller
     70.8661
     Top
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     13
     12
     13
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut bottom edge by 70.87 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1032
     653
     None
     Up
     1.4173
     0.0000
            
                
         Both
         260
         AllDoc
         261
              

       CurrentAVDoc
          

     Smaller
     70.8661
     Bottom
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     13
     12
     13
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut left edge by 76.54 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1032
     653
     None
     Up
     1.4173
     0.0000
            
                
         Both
         260
         AllDoc
         261
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Left
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     13
     12
     13
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut right edge by 76.54 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     1032
     653
    
     None
     Up
     1.4173
     0.0000
            
                
         Both
         260
         AllDoc
         261
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Right
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     13
     12
     13
      

   1
  

 HistoryList_V1
 qi2base



