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Model requirements	  

•  Be in qualitatively and quantitatively  
agreement with observation data 

•  Contain small amount of parameters 
•  Parameters should be material and stable, 

prone to small distributions  
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Target settings	  
•  A mathematic model of the oscillations of the Earth’s 

pole and variations of the length of the day is built  
with the aid of celestial mechanics approach 

•  Numerical simulation is made according to the IERS 
data 

•  Forecast given for  different time intervals  
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Euler-Liouville equation	  

•  Gravitational-tidal moments with small 
parameter introduced 
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Differential equation of EOP	  

•  For the coordinates xp, yp, l.o.d.(t), UT1-TAI 

-   additional terms of specific lunar-solar 
   gravitational-tidal moment in the spatial  
   Earth-Moon  system problem 
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Simulation: pole coordinates	  
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Interpolation (2007-2010) and forecast (September 2010-2012) of xp, yp. Solid 
curve – theoretical model, dots are IERS observation data 

Estimation 
error: 
0.003’’ 



Simulation: l.o.d.	  

Interpolation (Septemper 2010 - Septemper 2011) and forecast (September 
2011 - January 2012) of l.o.d. Solid curve – theoretical model, dots are IERS 
observation data 

Estimation 
error: 
0,3 ms 
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Simulation: UT1-UTC	  

Estimation error: 
0.01 ms 
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UT1-UTC interpolation (Septemper 2010 - Septemper 2011) and forecast 
(September 2011 - January 2012) of UT1-UTC. Solid curve – theoretical 
model, dots are IERS observation data. 



Differential equation of EOP	  

•  For the coordinates xp, yp, l.o.d.(t), UT1-TAI 

-   additional terms of specific lunar-solar 
   gravitational-tidal moment in the spatial  
   Earth-Moon system problem 
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Refined model of the pole’s 
motion and l.o.d.	  

11	  

•  Solutions for the refined model	  

- Additional terms,  taking into account lunar perturbations 

- Solutions for the basic model 

- Additional terms, as combination diurnal and half 
diurnal with solar-lunar gravity-tidal perturbations 



Near-diurnal l.o.d. 
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Interpolation (2.5 days) and forecast  (1.5 days)  diurnal oscillations of the l.o.d.
(φ,τ). Solid curve – theoretical  model, dash-dots – observations data 

Forecast error: 
0.0005 c 



Near-diurnal polar motion	  
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Interpolation of the subdiurnal oscillations for xp and yp of the  
Earth’s pole from 15.09.2011 to 27.09.2011 and forecast for 3 days (solid curve) 
in comparison with VLBI data (stars). 

Forecast error: 0.02’’ 



Polar motion simulation	  
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Interpolation (15.09.2011 - 27.09.2011) and forecast (27.09.2011 – 29.09.2011) 
 Earth pole coordinates. Solid curve – theoretical model, stars – observations data 

10-4 asec,	  

10-4 asec,	  



Polar trajectory simulation	  

15	  

Interpolation (15.09.2011 - 
27.09.2011) and forecast 
(27.09.2011 – 29.09.2011) 
 Earth pole trajectory. Solid 
curve – theoretical model, 
stars – observations data 

The forecast error of the intradays 
motion on the Earth’s pole is from 
1.5 to 2 cm. 	  

10-4 asec	  

10-4 asec	  



Earth’s pole trajectory	  

Twenty-day forecasts for the trajectory of the Earth’s pole corresponding to the time 
interval from January 1, 2011 to December 6, 2011 and forecasts for the interval from 
January 1, 2012 to May 28, 2012 (solid curve); the points show the IERS data.	  
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Rms  deviation	  



Thank	  you	  for	  listening!	  
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