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Since the mass of the Sun is dominant in the solar system then the main part of            

for the major planets and the Moon is a result of the orbital motion of these 

bodies. It means that vector is almost orthogonal to the plane of the 

heliocentric orbit. For the Moon and all planets (except Pluto) the vectors are 

practically directed to the north pole of the ecliptic.

Here the subscripts i and j correspond to the Sun, the major 
planets, and the Moon; – the gravitational constant;

– the mass of a body j; c – velocity of light in vacuum;

– the vectors of the barycentric position and velocity 
of bodies i and j; the symbol × means a vector product.
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The angular velocity vector of the geodetic rotation for any 

body of the solar system is following:
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The geodetic rotation of the Sun depends on the orbital motion of the major planets 

and the Moon. Only the component     , orthogonal to the plane of the fixed ecliptic 

J2000.0 is studied, because the geodetic rotation in the ecliptic plane is the most 

interesting phenomenon and the rest components are generally insignificant. 

For each body the file of the values of the ecliptically component is formed over 

the time span from AD1000 to AD3000 with one day spacing. The secular and 

periodic components of the geodetic rotation vector are determined by means of the 

procedure which involves the least-squares method and spectral analysis methods.

The result is presented in the form

The mean heliocentric longitudes of the planets               and the mean geocentric 

longitude of the Moon      with respect to the fixed equinox J2000, adjusted to 

DE404/LE404 ephemeris, are taken from Brumberg and Bretagnon (2002). The 

mean heliocentric longitudes of Pluto     with respect to the fixed equinox J2000.0

is determined by the least squares method. T means the Dynamical Barycentric 

Time (TDB) measured in thousand Julian years (tjy). The coefficients

are to be determined and are some integer numbers.
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The Earth

For the Earth the component, orthogonal to the plane of the fixed ecliptic J2000.0 is 

determined:
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The Earth

For the Earth the component, orthogonal to the plane of the fixed ecliptic J2000.0 is 

determined:



The Earth  (fragment)
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The Moon (fragment)
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Mercury (fragment)
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Venus (fragment)
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Mars (fragment)
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Jupiter (fragment)
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Saturn (fragment)
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Uranus
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Neptune
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Mercury (fragment)
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The Sun (fragment)
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The geodetic rotation of the Sun arises when the Sun is orbiting relatively the barycentre of the 

solar system in the gravitational field of the major planets and the Moon. The vector of the 

geodetic rotation of the Sun is determined by the orbital motion of the planets. 
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1 11086".273 10 sin 4882".196 10 cosλ λ− −⋅ − ⋅
6 6

2 256".907 10 sin 64".182 10 cosλ λ− −− ⋅ − ⋅

6 6

3 334".285 10 sin 149".227 10 cosλ λ− −− ⋅ − ⋅

6 6
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630".212 10 sin D
−+ ⋅
6 6

4 4516".062 10 sin 229".326 10 cosλ λ− −⋅ + ⋅

6 6

5 582".830 10 sin 21".289 10 cosλ λ− −⋅ − ⋅
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6 62".710 10 sin 53".014 10 cosλ λ− −− ⋅ − ⋅

6 6

7 722".280 10 sin 3".492 10 cosλ λ− −− ⋅ − ⋅
6 6

8 81".847 10 sin 1".773 10 cosλ λ− −⋅ − ⋅

6 6

9 957".447 10 sin 0".665 10 cosλ λ− −⋅ + ⋅
6 6

1 16".226 10 sin 27".982 10 cosλ λ− −⋅ − ⋅
6 6

5 555".823 10 sin 14".358 10 cosλ λ− −+ ⋅ − ⋅

Table 1. The main secular and periodic terms of the geodetic rotation
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CONCLUSION

• For the Sun and the superior planets (except Mars) the geodetic rotation is 
insignificant. 

• For the earth group planets and the Moon the geodetic rotation is considerable 
and has to be taken into account for the construction of the high-precision 
theories of the rotational motion.

• The geodetic rotation has to be taken into account if the influence of the 
dynamical figure of a body on its orbital-rotational motion is studied in the
post-Newtonian approximation. 

• In addition, the lunar laser range processing has to use the relativistic theory 
of the rotation of the Moon, as well as that of the Earth.
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