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Reprocessing 17 years of observations to
LAGEOS-1 and -2 satellites

Geocenter coordinates and scale estimation,
LAGEOS 7-day and 28-day solutions,
Empirical orbital elements,

Mean orbital elements.
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LAGEOS 1 LAGEOS 2
ID number 7603901 9207002
Launch date May 4, 1976 Oct 22, 1992
Sponsor United States United States and I
RRA Diameter 60 cm 60 cm
Shape sphere sphere
Reflectors 426 corner cubes 426 corner cubes
Weight: 406.965 kg 405.38 kg
Inclination: 109.9045 52.6745
Eccentricity: 0.0038618374 0.0136905893
Semi-major axis 12,274 km 12,158 km
Area to mass ratio 7.0 @Ry 7.0 cnmi/kg
Period: 225 minutes 223 minutes
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LAGEOS weekly solution

Estimated parameters:

Station coordinates ~20 stations per week
Osculating orbital elements 6 per week x 2 sagallit
Dynamic orbit paramete
(WC/WS, S0, SC/SS) 5 per week x 2 satellite
Earth rotation parameters
(X-Pole, Y-Pole, LOD) 1 set per day
Range biases (for the selected stations) ~2 X Hiszde

\v

Bernese Software, v.5.1 ~| [l parameters per week
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Curve fit using
robust method
(M-estimators

method:

Huber‘s approac
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Scale from 7 days LAGEQS-1 and -2 solution

Core stations

FFT Aplitude [ppb]
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All stations Core stations
Formal Formal
value error value error
Offset (2005.0)
[ppDb] 0.1896 0.0169 0.3420 0.0146
Drift
[ppb/year] 0.015¢ 0.003: 0.031 0.002¢
Annual amplitude
[ppb] 0.167 0.021 0.196 0.019
Annual Phase
[deg] 23.65 1.27 14.65 1.14
Semi-annual
Amplitude [ppb] 0.042 0.021 0.077 0.020
Semi-annual
Phase [de(] 208.55 1.25 255.36 1.11
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Geocenter annual signal
Formal Formal Formal
value error value error value error
LAGEOS-1 +2
Amplitude [mm] This study 2.86 0.14 2.78 0.12 3.78 0.16
LAGEOS-1 +2
Phase [deg]This study 31 8. 312 7 69 9
LAGEOS-1 +2
Amplitude [mm] Bouille et al, 2000 2.6 0.5 2.5 0.1 3.3 1.0
LAGEOS-1 +2
Phase [degBouille et al, 2000 32 7 309 4 36 10
LAGEOS-1 +2
Amplitude [mm] Angermann et al., 20! 2.8 NC 3.C NC 5.1 NC
LAGEOS-1 +2
Phase [degAngermann et al., 2002 45 NC 314 NC 32 NC
LAGEOS-1 +2
Amplitude [mm] Moore and Wang., 2003 3.5 0.6 4.3 0.6 4.6 0.6
LAGEOS-1 +2
Phase [degMoore and Wang., 2003 26 10 303 8 33 7
T/P (DORIS+SLR)
Amplitude [mm] 2.1 0.8 4.4 0.3 4.0 0.7
T/P (DORIS+SLR)
Phase [deqg] 62 9 282 2 105 3
LAGEQOS + T/P Amplitude [mm] 1.1 0.7 3.7 0.2 3.0 1.0
LAGEOS + T/P Phase [deqg] 16 4 292 3 57 7
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Type of stacked parameters

Estimating
Deterministic | Empirical of

_ Range Station orbit orbit stochastic

Type of solution biases | coordinates| parameters | parameters pulses

7-days arc - - - - -
4 x 7-days arc X X - - -
28-days arc X X X - -
X X X X -
28-days arc X X X X X
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A p-nstermrl RS of unit we1gh 28-day solution - LAGEOS 1and 2
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Geocenter - X, 28-day solution - LAGEOS 1 and 2
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Almost if the is

But the satellite do poss::
(because of cancellation when (delay in reradiation: 30-50 min.), whic

averaging over one orbit). ¥ an
(like a drag force).




During the
occurs . The thrust decrease
as the satellite cools down during the eclif
The along-track acceleration is
(depands on satellite-Earth-Sun constalation

if there is
and

Only once-per-rev components are affe
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da_|_p esinv Ri+-P s¢
dt VGM 1- & r
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da Estimated drift: da
— =-0.203 m /year ot =- 0.255 m /year
Theoretical drift (taking only mean value of S’ qgooment):
da
fa_. 0.239 m /year —=-0.257 m/year
AIUB dt dt
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Ladeos 2: Orbit parameters - Eccentricitv e:
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LAGEOS 1

LAGEQOS 2

Theoretical value
(taking only the

Theoretical value
(taking only the
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impact of C,)): | Estimated value [ impact of C,): Estimated value
Drift [deg/year] 125.339 125.104 -230.750 -230.857
Period [years] 2.872 2.878 1.560 1.559
Period [days] 1049 1051 570 570
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