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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, the current results of Pit2001 are now accurate after all [> 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 average value of the gravitational constant measured from the earth's orbital
position, and b is the radius of the solar system's space-time structure.

The calculation formula of general relativity is °):

GM\?
Ag = omk (T)

1



G, M\?
A = 6mk (T) (1+1.84x1073)

Ap = 42.9779" x (1+ 1.84 x 1073) = 42.9779" + 0.079" ~ 43.058"

It can be seen that the change of the gravitational constant has an influence of about 0.079”/century
on the precession of Mercury's perihelion.

Of course, this shows that the radius of the space-time structure of the solar system estimated in the
paper [4] may be slightly smaller. If you expand it slightly, for example, use 5=2x10"“m, the
calculation result will become 43.0174”, 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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BE AXRISINERTREFETUNBELT, WKELARH#SNNT W, PITERKE, EEHLER
BRaEX BRI EESEM L, MRMESINEHRTUMNEE, TE—ERE LHEERITHEER,
EZ EMEER—E

KERBR#EREEE XENRN— M ERILE. B3 XENEHNIHTE, TURIN#R
KERBR#HNFERS. BRC LB LERBRNARRETESIN/KERBRE M
ERITEEIE, AN ARImAR] T 42.9779+0.0009 M.

MmAEYEETTE, Bl Pit2001 NERIIABRERTSH, JEESEELE 43.0005-
43.0200.

MEETUEY, AFEESEENERITENNEEZ LR FE—ENIRE . PAXLER
ZMFmR, HFSINZRUSIAERT NE—EREE EBRIZEE.

REBIELREROBXI0H, RIRABRRONSERFEZA 10%m, ZEEHIRANE
FREKENNBEFEZERAHAD =92 x 10"m, FETUGEEAKEMNENSINER
(=%

Ab 9.2 x 1010 4
G=Ge(1+7)=Ge 1+W ~ G,(1+9.2%x107%)

Hep G piskPuE L ENEZ 5| W EEHFIE, b A RFHRN=EMRIFIZ,

[~ XA BNHEARZED:
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GM
Ag = 6mk (T)

G.M
L

2
A = 6nk( ) (1+1.84x1073)

Ap = 42.9779" x (1+ 1.84 X 1073) = 42.9779" + 0.079" ~ 43.058"

JIXBH SN ERNTAXIKERBRENE KR 0.079 /century FIFZIE, TTHERKK
TUEERNREEE



LR A IR S (4] P AE R R R i S M F 2 EUE T sE s/ NRBSHH K—L, tban
fEfb =2 x 10Ym, HHERKEM 43.01747, XEUASERTFTENRE . LA 10“m
A KBRS = EMFEZA TR

575 30k
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