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Review and Prospect of the Relativistic Astronomical

Reference System

HAN Wen-biao!, TAO Jin-he!, MA Wei?

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200050, China; 2.
School of Economics and Management, Tongji University, Shanghai 200092, China)

Abstract: The International Astronomical Union (IAU) released two important resolutions

about the relativistic astronomical reference systems at the year 1991 and 2000 respectively.

Especially the resolutions in the year 2000, based on two equivalent theories of multi-reference

systems of relativistic N-body system: Brumberg-Kopeikin formalism and Damour-Soffel-Xu

formalism, the resolutions constructed theoretically rigorous and consistent local reference

system and global reference system with first order post-Newtonian (1PN) level, and gave
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out the coordinate-transformation rules between the two reference systems. During the more
than ten years after the publication of the IAU2000 resolutions, it has begun to be used in
some data-processing models of the highly accurate astrometry. But the engineerization
of the TAU2000 resolutions is still not widely implemented, especially, there is almost no
application of the resolutions to astronomical observations and space explorations in China.
Therefore, it is necessary to introduce the IAU’s relativistic theory of astronomical references
in details. Firstly we introduce the simple resolutions on relativistic reference systems given
by IAU in 1991; And the Brumberg-Kopeikin and Damour-Soffel-Xu formalisms are discussed
in detail in the chapter 3 and 4; Then, we give out the details of the IAU2000 resolutions
about the relativistic reference-system theory. Finally, we try to give some discussions of the
engineerization of the IAU2000 resolutions, theoretical progress of the relativistic reference

systems in the recent ten years, and prospects for the future.

Key words: celestial mechanics; astrometry; general relativity; astronomical reference sys-

tem
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