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Date, 2011 UTC  

Fobos-Grunt (2011-065A / 37872) 
Evolution of Altitude: Actual and Propagated 

Apogee - Actual (TLEs)

Apogee - Propagated (SGP4)

Apogee - Propagated (STOAG)

Semi-major axis - Actual (TLEs)

Semi-major axis - Propagated (SGP4)

Semi-major axis - Propagated (STOAG)

Perigee - Actual (TLEs)

Perigee - Propagated (SGP4)

Perigee - Propagated (STOAG)

Actual: data from USSTRATCOM TLEs. 
Propagated: USSTRATCOM TLE of epoch 11313.39819696 
propagated to closely approximate the actual rate of decay over 
the span of the TLEs, using SGP4 and STOAG. The latter based on 
A/m = 0.00059655 m²/kg, and actual space weather. 
Altitude: mean value (i.e. at zero argument of perigee), relative 
Earth's equatorial radius. 

T. Molczan 
2011 Nov 21 
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Date, 2011 UTC  

Fobos-Grunt (2011-065A / 37872) 
Evolution of Mean Eccentricty (ω=0): Actual and Propagated 

Eccentricity - Actual (TLEs)

Eccentricity - Propagated (SGP4)

Eccentricity - Propagated (STOAG)

T. Molczan 
2011 Nov 21 

Actual: data from USSTRATCOM TLEs. 
Propagated: USSTRATCOM TLE of epoch 11313.39819696 
propagated to closely approximate the actual rate of decay over 
the span of the TLEs, using SGP4 and STOAG. The latter based on 
A/m = 0.00059655 m²/kg, and actual space weather. 
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Date, 2011 UTC  

Fobos-Grunt (2011-065A / 37872) 
Evolution of Argument of Perigee: Actual and Propagated 

Argument of Perigee - Actual (TLEs)

Argument of Perigee - Propagated (SGP4)

Argument of Perigee - Propagated (STOAG)

Actual: data from USSTRATCOM TLEs. 
Propagated: USSTRATCOM TLE of epoch 11313.39819696 
propagated to closely approximate the actual rate of decay over 
the span of the TLEs, using SGP4 and STOAG. The latter based 
on A/m = 0.00059655 m²/kg, and actual space weather. T. Molczan 

2011 Nov 21 
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Date, 2011 UTC  

Fobos-Grunt (2011-065A / 37872) 
Evolution of RAAN: Actual and Propagated 

RAAN - Actual (TLEs)

RAAN - Propagated (SGP4)

RAAN - Propagated (STOAG)

Actual: data from USSTRATCOM TLEs. 
Propagated: USSTRATCOM TLE of epoch 11313.39819696 
propagated to closely approximate the actual rate of decay over 
the span of the TLEs, using SGP4 and STOAG. The latter based 
on A/m = 0.00059655 m²/kg, and actual space weather. 

T. Molczan 
2011 Nov 21 


