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MacCullagh relations in the Newtonian framework

Earth‘s rotation
Earth‘s gravity field



Newtonian MacCullagh relations: spherical representation





Newtonian MacCullagh relations: Cartesian coordinates



Relativity

Post-Newtonian framework (DSX)



Blanchet-Damour quadrupole mass moment



A post-Newtonian spin vector was defined in DSX III

From this a post-Newtonian moment of inertia tensor can be derived



Question

Is the Newtonian relation

valid also to post-Newtonian order ?



To answer this questions we employed a specific Newtonian model
for the 1/c2 terms:

a homogeneous oblate spheroid with b (in z-direction) <=  

the internal graviational potential U is given by



RESULT

For our model:



PN MacCullagh relations, spherical representation

For our specific model only one MC relation needs to be modified

δ - term



Numbers for the Earth:



Implications for a post-Newtionian SMART-97 like nutation model



Implications for a post-Newtionian SMART-97 like nutation model

12th digit
after the comma





CONCLUSION

A violation of the classical Mac Cullagh relations in Relativity
can safely be neglected for a post-Newtonian Prec/Nut theory
at 0.1 µas accuracies


