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Abstract: This is my earliest paper analyzing the influence of spacetime structure changes on the gravitational
constant. In the process of establishing the model, some calculation errors were found, so the model was changed
and several papers on the influence of Jupiter on the measurement of the gravitational constant were published a few
days ago. Now it seems that the new model that was subsequently established actually has serious problems, so now
I try to change back to the original model for analysis. Although the two models are very different, they can obtain
basically the same results in analyzing the influence of Jupiter on the gravitational constant. This article believes that
the accumulation of electrostatic energy in matter is the basic origin of spacetime. Since the distribution of
electrostatic energy produced by matter is very wide, for a matter of a large mass like a star, the accumulated
electrostatic energy distribution can reach a range of one or two light-years, which is very huge relative to the mass
distribution of stars. However, due to the motion of some huge planets, such as Jupiter, the electrostatic energy
distribution structure of galaxies like the entire solar system, that is, the spacetime structure, will change. This change
in the spacetime structure will result in the changes of the gravitational constant measured on the earth. In addition,
due to the elliptical orbit of the earth, the earth appears at different positions in the spacetime structure, which brings
greater uncertainty to the measurement of the gravitational constant on the earth. The analysis results of this paper
show that the change of the gravitational constant caused by the change of the spacetime structure can explain the

large error of the measurement result of the gravitational constant to a certain extent.
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1 Introduction

What is spacetime? This is a philosophical question. However, as our understanding of various basic
laws of physics gets deeper and deeper, what is spacetime has also begun to become a physical
question.

In the process of in-depth thinking in the last period of time, I discovered an energy that is often
overlooked but ubiquitous: the electrostatic energy of electrons and protons [!], It can be found from
the current experimental data that the radius of the electron is at least very small. The very small
radius means that the electron will have a very large electrostatic field energy. But when we calculate
the trajectory of electrons, we do not need to consider the influence of such a large electrostatic field
energy carried by the electrons on the trajectory. After all, we can see from the relativistic mass-
energy formula that such a large energy can be converted into the corresponding mass.
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Since such a large electrostatic field energy has never been considered in the calculation of various
dynamics, this energy must have other uses. My assumption is that the electrostatic field energy of
the electron and proton has a wider distribution range. This distribution range far exceeds the
distribution range occupied by the mass structure of the elementary particle itself. On this basis, this
article infers that the distribution range of the electrostatic field energy of such electrons and protons

is what we usually call "spacetime".

2 The formation of spacetime structure

2.1 The cumulative effect of electrostatic field energy

According to the relativity mass-energy formula, it means that energy and mass are two different
manifestations of the same physical quantity. In the "Foundations of Virtual Spacetime Physics " [?],
energy and mass are two different ways of existence of real spacetime and virtual space-time. That
is, in real spacetime, the physical quantity expresses energy, while in virtual space-time, the physical
quantity expresses the form of mass.

Therefore, we can infer some properties of energy from the properties of mass.

First of all, mass has the characteristic of accumulation. That is, multiple different masses can be
combined to form a larger mass. But mass does not have the nature of superposition. From the
structure of elementary particles, it is impossible to completely overlap two electrons or protons to
form a mass larger electron. Of course, according to Pauli's exclusion principle, two electrons with
opposite spin directions can be accommodated in one orbit, but once they are free from the bondage
of atoms, the two electrons become free electrons and will separate.

Therefore, we can also assume that the electrostatic field energy has cumulative characteristics. But
unlike the electrostatic field itself, the electrostatic field can be superimposed. But the assumption
here is that the electrostatic field energy must be added together. Form a larger range of electrostatic
field energy. Just as mass is added together to form a larger range of material structures.

In this way, we can obtain a very interesting characteristic of the electrostatic field energy
distribution, that is, we will obtain an electrostatic field distribution far exceeding the particle
diameter. According to the analysis of my last paper!!], the diameter of an electron may be less than
10-'7m, but the distribution range of the electrostatic field energy of an electron may reach 0.1 mm.
The difference between the two is 10'3 times. This is a very large range difference.

Since the radius of electrons and protons is very small, the distribution range of matter composed
of electrons and protons is also very small. Even a material as heavy as the earth has a diameter of
more than 10,000 kilometers. However, considering that the distribution range of electrostatic field
energy far exceeds the distribution range of mass, and electrostatic field energy, like mass, has a
cumulative effect, the distribution range of electrostatic field energy of the electrons and protons

2



that make up the earth will also far exceed the distribution range of mass. According to my
calculation results, the distribution range of the electrostatic field energy of the earth can reach a

distance of 0.03 light-years.

Such a result can be represented by Figure 1
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Figure 1. The mass and its electrostatic field energy distribution

It can be seen in Figure 1 that the mass distribution range of a substance is very small. But its
electrostatic field energy distribution range is very large. When in motion, the electrostatic field
energy distribution represented by the dashed circle moves as a whole, and is not carried by the

mass. But the mass distribution plays a role in generating inertia.

Considering that the electrostatic field energy distribution shown in Figure 1 is very wide and the
substance is moving in it, this article believes that this electrostatic field energy distribution is
actually the "space-time" structure formed by the substance. This is believed to help us form a new
understanding of spacetime structure. In order not to cause confusion, the "spacetime structure"

mentioned later in this article refers to the "electrostatic field energy distribution".

Secondly, the distribution of electrostatic field energy can be compressed. It's like mass can be
compressed to form a higher density mass distribution. After the electrostatic field energy
distribution is compressed, it means that space-time is compressed. After space-time is compressed,
the length of unit space will be shortened, which will lead to the increase of gravitational constant
[3]

2.2 The influence of mass distribution on spacetime structure

If it can be regarded as a point mass, according to the relationship of symmetry, the spacetime
structure corresponding to the mass should be an isotropic sphere. However, when the mass

distribution is uneven, the spacetime structure will also be uneven. In this way, when the
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corresponding mass moves, it will cause the spacetime structure to deform.
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Figure 2. Distortion of Space-time structure caused by mass distribution change

It can be seen from Figure 2 that when the mass distribution changes, it will directly affect the
corresponding spacetime structure. Considering that the electrostatic field energy can still generate
gravity, this change in the distribution of electrostatic field energy will also affect the state of inertial

mass motion.

3 The impact of spacetime structure changes

on gravity

3.1 The relationship between the ratio of space-time

compressed and the position of the planet

Due to the accumulation of electrostatic field energy in the spacetime structure, it will inevitably
generate pressure on the internal space-time and compress it. The "pressure" generated by this
electrostatic field energy may be directly related to the depth of the spacetime structure. Here we
use some knowledge of liquid pressure to understand this pressure. According to the law of liquid
pressure change, the pressure in the liquid is proportional to the depth of the liquid. which is

p =kh

We also assume here that the pressure generated by the electrostatic field energy in the spacetime
structure is directly proportional to the depth. The internal compression of the spacetime structure
4



is directly proportional to the compressed size of the spacetime structure. Consider the isotropic
spherical shape here, which means that in the radial direction of the spherical spacetime structure,

the degree of spacetime compression is proportional to the depth of the spacetime structure.

As shown in Figure 3, a large circle with an outer radius of r represents the radius of the spacetime
structure formed by a certain substance, and the circular position at the inner radius a of the

spacetime structure, the depth is
b=r—-a

Therefore, on the spherical surface with radius « in Fig. 3, all positions receive the same pressure,

and the corresponding compression degree of spacetime is the same.

Figure 3. Inside the spherical space-time structure

For the position a'in Figure 3, the distance from the surface of the spacetime structure is
!

b =r—a

In addition, consider my analysis in another paper [, the gravitational constant is directly
proportional to the degree of space-time compression, namely

G =kb
G' = kb’ = k(b + Ab)

Therefore

3.2 Equal G line

As in Figure 3, the gravitational constants corresponding to all points on a circle are equal. Here,
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the circular dotted line in the figure is called "Equal G line".
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Figure 4. Equal G line

In Figure 4, all circular planetary orbits orbiting stars can be regarded as a kind of "Equal G line".
The closer it is to the star, the greater the "pressure" of the star's spacetime structure on the planet,

and the more severe the space-time compression.

So on any circular orbit, it means Ab=0

4 Factors affecting the measurement of

gravitational constant on the earth's surface

4.1 The influence of the Earth's perihelion and aphelion on
the measurement of the Earth's surface gravitational

constant

Consider here that the sun mass is M and the earth mass is m..
First, we determine some of the parameters.

Considering that the radius of the earth is much smaller than the length of the perihelion of the earth,
the radius of the earth can be ignored.

According to the paper '], the spacetime structure radius of the solar system is
b~ 2x10%m

The actual orbit of the earth is elliptical, so there is a distinction between perihelion and aphelion.
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The distance between the earth's perihelion and the sun is 1.471x10'""m, and the aphelion is
1.521x10"m.

Thus, there is a situation where Ab#0. In this situation, Ab =5 x 10°m

Substituting the above formula, you can calculate

G’—(1+Ab)G G 1+5><109 =(1425x1077)G
- b) 2%x1016) '

That is, the value of the gravitational constant measured at the position of the perihelion of the earth
is larger than the value measured at the position of the aphelion. It can be seen that in this case, the
influence of the Earth's perihelion and aphelion on the measurement of the gravitational constant is
not too great. The error is about 0.25 ppm, which is far less than the best experimental measurement
accuracy.

4.2 The influence of Jupiter's orbit on the measurement of the

Earth's surface gravitational constant

Because Jupiter's mass is relatively large, Jupiter orbits the sun again. Different positions of Jupiter
will cause the planet's motion to become more complicated.

Due to the existence of Jupiter, the center of mass of the solar system deviates from the center of
the sun. The spacetime structure formed in this way is a sphere drawn around the center of mass of
the solar system. While the earth revolves around the sun, the distance from the surface of the
spacetime structure is different at position B where Jupiter opposes the sun and position A on the
opposite side. It is shown in Figure 5.
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Figure 5. The influence of the space-time structure of Jupiter on the solar system

Due to the movement of stars such as Jupiter, the center of mass is shifted. The center of mass is

approximately from the center of the sun
1.5 x 10°m
This is mainly contributed by Jupiter.

It can be seen from Figure 5 that if the Earth's orbit around the sun is circular, the Earth is located
at Jupiter’s opposition to the sun, and the distance from the spacetime structure surface of the solar

system should be added
b’ = by + 1.5 X 10%m

Where by is the distance between the earth and the surface of the solar system's space-time structure
assuming that the center of mass of the solar system is at the center of the sun and the earth's orbit

is circular.

If it is on the other side of Jupiter’s opposition, the distance from the spacetime structure surface of

the solar system should be subtracted
b' = by — 1.5 X 10°m
Therefore
Ab =3 % 10°m

We can calculate



G' 1+3X109 =(1+415x1077)G
- 2%x1016) '

If the influence of the Earth’s perihelion and aphelion is considered, the maximum influence on the

gravitational constant can reach
G'~(1+4x1077)G

Therefore, in this case, the uncertainty of the gravitational constant is about 0.4 ppm, which is also
less than the highest accuracy of the existing gravitational constant measurement.

Of course, the above calculations do not take into account that Jupiter's motion causes the space-
time structure of the solar system to change shape as shown in Figure 2. If such a deformation occurs,
it means that it will cause a more serious compression of the space-time structure of the earth's
position, which in turn will cause a greater range of changes in the gravitational constant.

4.3 The influence of Jupiter's perihelion and aphelion on the

gravitational constant

Since Jupiter’s perihelion and aphelion differ by approximately 7x10'° m
This is about the displacement of the center of mass between the Sun and Jupiter 7x107 m

The difference is relatively small, so it has little effect on the measurement of the gravitational
constant on the earth.

5 The influence of spacetime structure radius

on the estimation of gravitational constant

It can be seen that in the above analysis process, the spacetime structure radius has the greatest
influence. In the process of estimating the spacetime structure radius of the solar system [, the
estimated radius of the Oort cloud of the solar system is used, which is about 1 to 2 light years.
However, in fact, the Oort Cloud is probably the material released by the solar system in the early
stages of formation. And these materials can still maintain their original shape, and may continue to
spread, or it may indicate that the gravity of the solar system no longer plays a role in this range.

At present, there is definite evidence that the gravity of the solar system can also play a role in the
Kuiper Belt outside the solar system. The Kuiper Asteroid Belt has a radius of approximately 0.001
light-years. If this radius is expanded ten times for estimation, the spacetime structure radius of the
solar system estimated above is only about 10'* m
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From this, it can be calculated that the spacetime structure radius formed by Jupiter’s electrostatic
field energy distribution is about 10'3 m

In this way, the difference between the Earth’s perihelion and aphelion will affect the gravitational
constant up to

5% 10°

GI%G<1+W

)= (14+45x%x1075)¢G

This difference will cause an uncertainty of 50 ppm in the measurement of the gravitational constant.
And the influence of Jupiter and other planets will reach

3 x10°

G’%G<1+W

)= (14+3x%x1075)¢

This will also cause the uncertainty of the measurement of the gravitational constant to reach 30
ppm.

Therefore, if the above-mentioned estimation of the spacetime structure radius is correct, the
uncertainty of the measurement of the gravitational constant caused by the movement of the Earth's
perihelion and aphelion and Jupiter and other planets can reach more than 80 ppm. Such a large
uncertainty may be an important reason for the large difference in the measurement data of Jupiter's
gravitational constant.

6 Discussion

From the mathematical analysis of the influence of the gravitational constant in my previous paper
(11, the conjecture in which "the length of a unit space is inversely proportional to the gravitational
potential", there is a lot of room for improvement. Because if this conjecture is true, it means that
the Earth’s perihelion and aphelion will affect the gravitational constant by 4%. This is definitely
problematic. If there is such a large uncertainty, it will be discovered in the experiments of
measuring the gravitational constant of the past few decades. After all, such a low-precision
experiment could have been completed more than a century ago. However, when the above
conjecture is applied to the data of adjacent months when the gravitational constant is measured,
even if it is applied to the data between adjacent months in different years, the theoretical prediction
and experimental data are still in good agreement.

This article uses another spacetime structure model for analysis. This article believes that the
electrostatic field energy distribution of electrons and protons that we have neglected in our
calculations for a long time are the key factors that constitute the spacetime structure. The
electrostatic field energy of electrons and protons has the same cumulative effect as mass. This is a
conclusion based on the basic principles of virtual space-time physics 2. In virtual space-time
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physics, mass belongs to the energy of virtual space-time, which has the same properties as the
energy in real space-time. Therefore, when in real space-time, we see that as the mass of a substance
becomes larger and larger, the mass distribution radius of the substance will also become larger.
This is the cumulative effect of mass. If electrostatic field energy also has such a cumulative effect,
as the accumulation of matter increases, the number of electrons and protons contained in the matter
will also increase, and the accumulated electrostatic field energy will also increase. Considering that
the electrostatic field distribution far exceeds the mass distribution, the distribution radius of the
electrostatic field energy will far exceed the mass distribution radius of the corresponding material.
Here, this very wide range of electrostatic field energy distribution is called "spacetime structure",

which also reflects a space-time distribution.

Just like the mass distribution, for a huge mass like the earth, the deeper the inside of the earth, the
deeper the depth, the greater the pressure there; the shallower the depth, the closer it is to the surface
ofthe earth, which is caused by the mass distribution, the pressure will be lower. This article borrows
the calculation formula of the internal pressure of the liquid, that is, the internal pressure of the
liquid is proportional to the depth of the liquid. Therefore, this article assumes that the spacetime
structure also has roughly the same properties. Therefore, considering the different depths of the
Earth's perihelion and aphelion positions from the surface of the solar system's spacetime structure,
the degree of spacetime compression at the Earth's location will be different. In this way, we obtain
the unit space length change of the different positions of the earth's orbit around the sun. On this
basis, we can calculate the factors including the position of the earth's perihelion and aphelion, and
the changes of the solar system's center of mass caused by the movement of other planets such as
Jupiter, and then get the influence on the gravitational constant. However, this method of borrowing
the calculation formula of the internal pressure of the liquid to analyze the compression of the unit
space length inside spacetime, there are still many points worth discussing. After all, the spacetime
structure is a spherical shape. There is also a non-linear relationship between the pressure change
inside the earth and the depth.

The calculation results in this paper show that the spacetime structure model has a relatively large
influence on the gravitational constant. If the spacetime structure radius of the solar system is
assumed to be as long as 2 light-years, the uncertainty in the measurement of the gravitational
constant caused by the changes in the position of the earth’s perihelion and aphelion is about 0.4
ppm. This uncertainty is much smaller than the existing gravity Constant measurement accuracy.

If it is assumed that the spacetime structure radius of the solar system is approximately longer than
the radius of the Kuiper Belt of the solar system, this uncertainty will reach more than 80 ppm. This
uncertainty can be measured by existing gravitational constant measurement devices. The analysis
results are basically consistent with my previous papers 4-¢.. However, due to the uncertainty
brought about by changes in the spacetime structure, the factors involved may be more complicated.
After all, the positions of the perihelion and aphelion of the Earth and Jupiter, and the movements

of other planets can all be taken into consideration.

In addition, this article also touches on many issues that we currently don’t know, including whether
this spacetime structure of the solar system exists? If this spacetime structure really exists, what is

the exact value of its radius? What is the relationship between the unit space length inside the
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spacetime structure and the spacetime structure is not clear to us now. Therefore, there is still a lot
of room for maneuver when calculating and analyzing. However, although the theoretical
uncertainty is very large, it at least provides us with a new way to understand the problem of
gravitational constant. If there is enough experimental evidence to confirm the change of the
gravitational constant, I believe it will greatly promote our understanding of the theory of gravitation.
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Figure 5. The influence of the space-time structure of Jupiter on the solar system
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Ab =3 x 10°m
o PLTESE
G' ~G 1+3><109 =(1+415x1077)G
- 2%x1016) '

RFFBEHIRAE A RAZ B REN, X5 N E M iR AE Tk E
G'~(1+4x1077)G

FLXFERLT, SINEHNAHEMKRLA 04ppm, W/ NFRBINEHNENTESHE
E.

HALARTEIZBEXERIIAE N SBABRNEMHIME 2 BEFOFEREL. W

REABHFNEE, NBRRESSBEEIKRMNEN S EREENESE, #MmslEsINE
HEREERNHE.

4.3 KEEHSFEH A5 hE KN

HTAREILRSFZHSMEZERA

7 X 101%m
XN TARBEMAEZ BHRONERAA

7 X 10”m

ZFEMRU LR, BRI THIR E5| A EHANER AR,

5 W=EMFEXNS N ERERNRE

JUEEH, ALRNPITEES, ERFEEEANEENTENFR. EARRNTERF
EOEELEFRY, ERTARRRREZNEREFRE KO8 12 XFEH. AMKRL
BURRF RO BE R K PH R AT BT AR I K 94 Ba. X L9 BB A i RE S (R FF IR A AT
R, BUTREMRAGEY B, WU HARRNSNELERX N EEAT~EERT .

BRI AR UNEERAARBRNSNEES~EERNEARRIENFTFENTES. FF

BNMTEHHFRERAN 0.001 XF, MBEXNFR2HY XA HERETHE, WELRER
MR RREEMFERERAREL0m
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I RUTEE AR ERNFEHEEN BT RN EEMERRAHR10m

XKL H R I A R ZERX 5| HE BN A
, 5x 10° .
G'=G 1+W =(14+5%x107°)G

RN EFRF SIS NEENEIAER]T S0ppm FHAHE M.

MAENEHATERNZIEFAE
, 3 x10° _s
G'=G 1+W =(1+3x%x107°)G

XSRS N EHNEMNAFE M A E] 30ppm.

iR ER NS ERFRNEERERN, NHRAEE AT RUEARESHMITE
HIZ NI 5| /1 EE AN SR R A E S T DUAR] 80ppm I E. XARMAFEM T
BERSIEAESINFHNELEERILBRAN—EZREA.

6 it

MBI XS5 BB MO FEARE, HhpBER B =EKER I NBHREL”,
T IXBHTEH A RBIRAR . A AN FRIBEL, NERERIKRAILIE RAIZHE /35
NBBERNTWRIAT 4% XEERBEAN, IRFEXAKRNAIHEN, Bakd
ENTENSINBENEXRF —ESWEI ERX AMBENERE— NS HEZFTH
ELTUMSEMNT . AT ERBBAESINELENENBSRILNA, BMESREEMHIAEBRILA
BzEMEIEFHNA, ERINMKEEENTSHNTEEREN,

AXXMA— N EERPRBSRHET T R SCAN T ERKH B RN ETTE T Z2RRAE
TR FHRFEZEENHEMAN T EMNXBER. BT MR FHHFESEERIE—
HAERNMY. XRETENZYEZPNERREMNSHNEL. AENTZYEZES,
FRERTENZMNEE, TRINZHHNEESASHERMRN, RIS EIREH, i)
BEEE —MIRAREEREX, ZYRHNRENHFREEERER . XERENR
RN . MRBEGHEEBLRAFXHNRRUY, NBEEVRERPERES, YRPEE
MEFMRTHEHERES, RIVERNBEGRELEERES . BEIFHBHDMIT
BREN, FILFEGEENHFRRTBNNYRNREN TR, XEKXMEEE
BIOZNFHESRENHRENTEN, ERRNLE—MEN =00,

HEREN 1, W THIRXFNERRERY, BEMKRRE, REER WZLEHNE

AR, REWE, BELREm, WiZ4eBRTRES M~ ENEIFE N KXER

TRERBEROTEAR, RIREREEESR SREIREMIEL . FIWARSURIR A ZE

MRt B & AEER MM R BB E S A S EEEARREEELR

HFRERE, BSEHKREMEN SHWESRNERDAR. XHERNHKE 7 HERSER
21



PEARMNEN SN EHKETK, FELEM EITEE SR KEE SFIZA R E. K
EFHMTEEN SBEARR RO EAFERRNBIRRENES| N E RN X
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MR A 0.4ppm. XANAAFHE M/ NTFRENSI N FENERE.

MIARRIE AR AN D EMF R RO RERTFRNTETH R R, NXMAR
HPEMRIAE] 80ppm W £, XMAFEMTNHAENSINELNELEMNEL K. 7
FERSHALERXEZEA MY, EEHTHZEMRUMHERNAHEE, FXK
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U B3R o

A, AXESREBNMNAERMORZ 0#, SFEARRNXMNZEMRESHELE’ IR
P S EMENTE, FAEFERABRER S /D HEEMRIREASEKERRZS
LM Z EINXRIMTE, BNAEHASRERE . A EITESTHR & IXE e sithiE
EEFRN. AIREERAHENEF KR, BELERERET RN TS KIER
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XS5 HEREPNMR R AR H (.
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