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Abstract: Equivalence principle is the basement of general relativity theory. It points out that the gravitational
force is equivalent to the inertial force. However, the general relativity theory does not give the reason. In this
paper, we assume the space is a kind of elastic media. The energy can take pressure on the space. It will make the
space curved. The curved space-time produces gravitational force. This paper gives the mathematical calculation
based on elasticity theory to show that this assumption is true. It also gives the accurate relationship between
mass and gravitational force. The relationship is in line with the conclusion of general relativity.
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0 Introduction

In 2012, Cheng assumed that there is a three dimensional time plus one dimensional space
structure of space-time besides the well-known three dimensional space plus one dimensional
[1]

time'”. And then he constructed the new Maxwell equations which had high symmetric

characteristic in space and time 13,
The two space-time structure can be distinguished by the velocity of particles. It also affects
the length measurement unit. We will analyze the length measurement difference between these

two space-time structures. And then we will analyze how the mass compress the space.

1 The length measurement unit in two

difference space-time structures
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Figure 1. The moving distance of particle m in three dimensional space

We assume a particle “m” moves in the reference frame of three dimensional space. The
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distance it moved is A X as shown in figure 1. Then it will be AY in three dimensional time
space-time structure unit.
There is the function shown below.

AV = F(AX) (1)

Since the two space-time structures are symmetric, then we have

AX = £(AY) (2)
Then

AXY (AT

AX (AY) (3)
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So

AXF(AX) = AVF(AY) = Const.

Since

AXAY = F(AV)F(AX)

We have

AX-AY =17 (4)

Where |, is the constant.
It is the same for time unit.

At At =17 (5)

2 The velocity relationships between two

difference space-time structures

By differentiating with respect to time in formula (4), we have
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That is

V-AY+AX-ﬂ=O (6)
dat
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Where v is the particle’s velocity in three dimensional space reference frame.
By considering formula (4) and (5), we can have
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Where  isthe particle’s velocity measured in three dimensional time’s unit.

So we have
AX?
V=—7——S
A tXZ

If the particle is doing uniform motion, we can always find a reference frame to make
AX

=y
At,

If the particle is doing accelerated motion, we can always find a localized inertial reference
frame according to general relativity [ So we can use the same method to study the velocity
relationships between two space-time structures.

Therefore
2
V-o=cC (8)

Formula (8) reflects the velocities measured in two difference space-time structures units. It
is consistent with the conclusions drawn from paper [1-3]. That means the two space-time
structures analyzed in this paper is same as the two space-time structures assumed in paper
[1,2].

3 The assumption of elastic space-time

structures

For totally spherically symmetric space-time structure, we can calculate the results by
separating the space and time according to the theory of general relativity 4,

Therefore, we only need to assume that the three dimensional space is made of elastic
media.

For a spherical shell which has the inner radius “a”, and the outer radius “b”, the inner
pressure is p;, and outer pressure is p,. We can calculate the stress produce by the pressures
according to the knowledge of elasticity theory Bl However, we only need to consider the

condition that “b” approaches infinity and py equals zero. So we have
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The unit of “kg” and “k,” is m2in formula (9) and (10) , which is same as the curvature of
three dimensional space.

By comparing formula (9) (10) with the curvature tension of spherically symmetric space that
calculated by theory of general relativity [4], we have

e

CZ

It shows that the parameter “a” represents the radius of a space hole produced by the mass.
The hole will take pressure on the space to turn the flat space into the curved space. The
calculation is consistent with the theory of general relativity. We will analyze the deep meaning of

oun

a” in section 4.

4 How mass take pressure on space

The static and motion are relatively in two space-time structure. The so called energy in three
dimensional space is refer to the motion energy in generally. This motion energy is produced by
the virtual photons according to paper [2,3]. The static energy is referring to mass. However, the
static mass in three dimensional space cannot be static in three dimensional time structure
according to the analysis in section 1 and 2 in this paper. So we can assume that the mass in one
space-time structure is the motion energy or virtual photon energy in other space-time structure.
So we can use the virtual photon’s wave length to represent the value of mass instead of
Compton wave length.

For a particle “m”, the correspondent virtual photon’s energy in three dimensional time can
be expressed as below.

2 _he
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Where r, is the wavelength radius of three dimensional time. We can use formula (4) to
convert it to the length unit of three dimensional space. That is

r = (13)

We can obtain formula (14) by entering formula (13) into formula (12).

ha
mn=——:; (14)
cl,
By entering formula (11) into formula (14), we can obtain
Gh
Ip - —3 (15)
c

Obviously, formula (15) is the calculation formula of Planck length 671 However formula (15)
4



has no special demands of the mass. It provides strong theories and experiments support for this
paper.

We can find the meaning of parameter “a” from formula (14) now. Formula (9)(10)(11) show
that the hole radius “a” is the wavelength of a mass in other space-time structure (three
dimensional time). After converting it into the unit of three dimensional space, we can find that it
proportional to the mass.

5 Conclusion

So we can make the conclusion from formula (9)(10)(11)(14)(15). The conclusion is that the
matter (including one or many particles) will form a space hole. The hole’s radius is proportional
to the mass. The hole will take pressure on the space, and make it curved. The curved space will
produce gravitational force according to the theory of general relativity.
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