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The Status and Trends of Testing Relativity in Highly

Accurate Level: Tests in the Solar System

DENG Xue-mei!, XIE Yi?

(1. Purple Mountain Observatory, Chinese Academy of Sciences, Nangjing 210008, China; 2. School of
Astronomy & Space Science, Nangjing University, Nanging 210093, China)

Abstract: With the development of the unprecedented techniques for observations and the
improvement of the advanced methods for measurements, general relativity has passed all of
the tests in the solar system with flying colors, which included Einstein equivalence principle,
the light deflection, the Shapiro time delay and the perihelion advance of Mercury. Even the
gravitational wave predicted by the general relativity has been detected by using the timing
model of binary pulsar systems indirectly. However, there are many important reasons to
question the validity of general relativity and to determine where it will be violated. Thus,
high-precision experiments in the solar system offer some new opportunities for probing
gravitation in the spacetime. In this paper, the development status and trends of general

relativity and its experimental tests are reviewed and outlooked, which include the main
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research content on highly accurate experimental tests of general relativity and some plan
and progress in deep space missions for testing it. First of all, Einstein equivalence principle
and its tests is presented. This principle is the cornerstone of the general relativity and it
contains three parts: the weak equivalence principle, the local Lorentz invariance and the
local position invariance. Second, experimental tests of relativistic gravitation’s theories
are discussed, which are mainly focused on measuring the parametrized post-Newtonian
parameters. Focusing on Chinese deep space missions in the future, we give some advices

on their application to gravitational tests.

Key words: gravitation; relativity; deep space exploration; solar system
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