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For a near-Earth satellite the solar radiation pressure acceleration, is given by: 

r = K 

2 a R 

m R 

where 

K = 4.560 x 10~6 newtons/m 2 (1367 wa t t s /m 2 ) , 
A = astronomical unit in meters, 
R = heliocentric radius vector to the satellite, 
a — cross-sectional area (m 2) of the satellite perpendicular to R, 

m = satellite mass, 
CR = reflectivity coefficient, usually an adjusted parameter. 

The radiation pressure due to backscatter from the Earth is ignored. The model for the Earth 's 
and Moon's shadows should include the umbra and the penumbra (Haley, 1973). 

Ear th Radius 6402 km 
Moon Radius 1738 km 
Solar Radius 696000 km 

Global Pos i t ion ing S y s t e m 

For GPS satellites, the solar radiation pressure modeis T10 (for Block I and IIA) and T20 (for 
Block II) of Fliegel et al. (1992), (Gallini and Fliegel, 1995) are recommended. These modeis include 
thermal reradiation. A preliminary model for the forthcoming Block HR satellites, which may begin 
to replace Block II/IIA as early as January 1997, is given here as T30. 

Those modeis provide the A~ and Z components of the total nominal solar pressure force as 
functions of the angle B between the Sun and the + Z axis of the satellite. For Block I, II, and IIA, 0 
< B < 180 degrees, but Block HR, 0 < B < 360 degrees (no "noon tu rn" ) . 

The model formulae for T10 are (angles in radians): 

X = - 4 . 5 5 sin B + 0.08 sin(2P + 0.9) - 0.06 cos(4P + 0.08) + 0.08, 

Z = - 4 .54 cos B + 0.20 sin(2JB - 0.3) - 0.03 sin 4 P . 

The model formulae for T20 are: 

X = - 8 . 96 sin B + 0.16 sin 3 P + 0.10 sin 5 P - 0.07 sin 1B, 

Z = - 8 . 4 3 cos B. 

The model formulae for T30 (Fliegel, 1995) are: 

X = - 1 1 . 0 s i n P - 0 . 2 s i n 3 P + 0 .2 s in5P , 
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Z = - 1 1 . 3 cos B + 0.1 cos3P + 0 .2cos5P . 

In both cases the units are 10~5 N. 
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