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Abstract: This article discusses the effect of the possible changes in the gravitational constant on
the precession of Mercury's perihelion. The analysis results show that based on the current more
accurate theoretical calculations of relativity, if the correction of the change of the gravitational
constant is added, the theoretical calculation results can be improved to a certain extent to make

them consistent with the observation results.

The problem of Mercury's perihelion precession is an important evidence of general relativity.
Through general relativity calculations, the abnormal problem of Mercury's perihelion precession
can be successfully solved. At present, there are more accurate theoretical calculation data of the
influence of the planetary motions of the solar system on Mercury's perihelion, and the influence of
relativity theory reaches (42.9779+0.0009) [,

In terms of observations, At present, the results extracted by Pireaux from the EPM2001 ephemeris
are now more accurate >3], and the observation range reaches 43.0005°~43.0200.

It can be seen from the above that there is still a certain error between the very high-precision
theoretical calculation and the observed value. So where do these errors come from? Perhaps

introducing a changing gravitational constant can solve the problem to a certain extent.

According to the analysis of my paper [4] published a few days ago, assuming that the space-time
structure of the solar system has a radius of 10'4m, considering that the difference between the
orbital radius of the earth and the orbital radius of Mercury is about Ab=9.2x10'%m, it can be
estimated that the value of the gravitational constant at Mercury’s position is

Ab 9.2 x 1010 i
G=Ge(1+?)=63 1+W ~G,(14+9.2x107%)

Where G. is the gravitational constant measured at the orbital position of the earth, and G is the
gravitational constant at the position of Mercury, and b is the radius of the solar system's space-

time structure.

The calculation formula of general relativity is [2):



A 6mGM
WoGrR = ———
0GR ™ (1 — e?)c?

Where wggp is the precession value of Mercury's perihelion calculated by general relativity. M is
the mass of the sun, a is the semi-major axis of Mercury’s orbit, e is the eccentricity of Mercury’s
orbit, and c is the speed of light.

If you consider that the gravitational constant is changing, M, a, e have accurate measurement
values, so you can get:

6mG,M
Awogr = = g (14+9.2x107%)

(1—e?)c?
Awggr = 42.9779" x (1 4+ 9.2 x 107*) = 42.9779" + 0.0395" ~ 43.0174"

It can be seen that the change of the gravitational constant has an influence of about 0.0395’/century
on the precession of Mercury's perihelion, which is in good agreement with the observation result.
This also shows that 10'*m can be used as the lower limit of the solar system's space-time structure
radius.
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