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ABSTRACT  

 

There are different approaches for investigating the force as well as the gravity. Newton emphasized the mathematical meaning 

of gravity. Einstein’s gravity is geometry. The physical exploring for the gravity is still on the way. Le Sage investigated the 

nature of gravity, but his theory has many defects. This paper gives out a physical chemistry approach for the nature of force, 

which bases on gravitons’ reaction by introducing the concepts of Gibbs free energy change and holographic screen. The change 

of the Gibbs free energy results in the imbalance on the two sides of the holographic screen, it is the force. The change of force 

as the distance depends on the distribution of gravitons. For solar system, the graviton gas distributes in center-radical pattern, 

so the inverse-square law is applicable. But in the galaxies, the distribution of the graviton gas is not in center-radical, therefore 

the acceleration is just inversely proportional to the distance (not square of distance), which is equivalent to the centripetal force. 

The flatness of rotation curve can be explained without dark matter. 
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INTRODUCTION 

For a long time the nature of force, especially for the action at 

distance of the magical gravitational force, remain to be clearly 

answered even until now. There is a universal inclination that 

we need not to know about the nature of force because maybe 

there is not any influence on our application of the laws of 

force. Galileo said that he did not know the essence of the 

gravity (Jammer, 1999, pp. 53-54). For Newton, he derived the 

Inverse Square Law mathematically (Newton, Cohen, & 

Whitman, 1999, p. 108), and he confessed that he considered 

these forces not from physical but only from a mathematical 

point of view (Newton et al., 1999, pp. 53-54). In the eyes of 

Einstein, gravity is geometry (Isaacson, 2007, p. 193). Besides 

the mathematical approach, research along the direction of 

physics is also under way (Feynman, Morinigo, & Wagner, 
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2003). The third approach is the kind of Le Sage’s theory, 

which has a resurgent trend (Edwards, 2002). The purpose of 

this paper is to put forward the physical chemistry approach 

for the nature of force, which based on the Le Sage’s theory. 

Once we make clear the nature of force, it is natural to solve 

the Dark Matter problem. 

THE PHYSICAL CHEMISTRY THEORY OF THE 

NATURE OF FORCE 

Here the graviton gas will be introduced to replace Le Sage’s 

ultra-mundane corpuscles. In the shadow area between two 

bodies these graviton gas will make reaction. We still do not 

know the mechanism of this reaction. However, we can 

consider this reaction as a thermodynamic process. We just 

need to know the energy situation in original and last states. 

This is to say, we need to investigate the average energy 

change of graviton gas before and after reaction whatever in 

the shadow or in other sides of the bodies. The two important 

concepts will be introduced, 

1) The concept of Gibbs free energy in graviton gas reaction. 

2) The concept of holographic screen. 

 

1- On the holographic screen the change of Gibbs free energy 

in two sides of the body will decide the motion’s direction of 

the body, which is the discriminant of Gibbs free energy 

change (See Fig.1).  

The attracting reaction will occur automatically 
 

∆G = ∆H − T∆S < 0         (1) 
 

The attracting reaction cannot occur automatically  
 

∆G = ∆H − T∆S > 0         (2) 
 

The system will be in the thermal equilibrium state 
 

∆G = ∆H − T∆S = 0         (3) 
 

 

 
Fig.1 The Gibbs free energy changed after reaction in the shadow. 

 

That is to say, if 𝛥𝐺 < 0 the two bodies will attract together 

automatically. In addition, if 𝛥𝐺 >  0 then the two bodies will 

repel each other. Let us investigate the reaction of gravitons in 

two different cases. 

 

i) The generally accepted theory is that the spin of graviton 

is 2. Suppose during the reaction process the spin of 

gravitons is in same direction (Fig.2), let us analysis the 

Gibbs free energy change in the two sides of the holographic 

screen, 

 
Fig.2 Diagram of the helical collision of two gravitons 

with same spin direction. 

 

According to total differential form of Gibbs free energy, 

 

𝑑𝐺 = 𝑑𝑈 + 𝑝𝑑𝑉 + 𝑉𝑑𝑝 − 𝑇𝑑𝑆 − 𝑆𝑑𝑇   (4) 
 

Just to consider the fixed volume and isothermal process, we 

have 

𝑑𝐺 = 𝑑𝑈 + 𝑉𝑑𝑝 − 𝑇𝑑𝑆         (5) 
 

As shown in Fig.2 the change of Gibbs free energy in the two 

sides of the holographic screen is 

 

∆𝐺 = 𝐺2 − 𝐺1 = (𝑈2 − 𝑈1) + 𝑉(𝑝2 − 𝑝1) − 𝑇(𝑆2 − 𝑆1)  (6) 

 

In this case, after reaction the average energy (angular 

momentum) of gravitons will decrease, which means 𝑈2 <
𝑈1 (∆𝑈 < 0). Meanwhile, because the angular momentum of 

gravitons decreases, the pressure of graviton gas decreases, 

which means, (𝑝2 − 𝑝1) = ∆𝑝 <  0. 

In the shadow area, because there is a reaction or collision 

between gravitons emitted from two bodies, the entropy 

becomes larger (∆𝑆 > 0). This situation is similar to the 

mixing process of two sets of gases. Therefore, 

 

∆𝐺 = ∆𝑈 + 𝑉∆𝑝 − 𝑇∆𝑆 < 0         (7) 

 

Therefore, the two bodies will attract each other automatically. 

 

ii) For the condition that the spin of gravitons or photons is 

in different direction (Fig.3), after the helical collision the 

average energy (angular momentum) of gravitons or photons 

keeps unchanged, which means ∆𝑈 = 0. In the shadow area, 

the number of gravitons or photons is larger than that of 

other side of the holographic screen, and because the average 

angular momentum of gravitons or photons is the same, the 

pressure of graviton gas or photon gas in the shadow side is 

larger than that in other side of the holographic screen. That 

is (𝑝2 − 𝑝1) = ∆𝑝 > 0. Here we suppose that the pressure 

of graviton gas or photon gas dominates the reaction (from 

the result that the same pole of magnet repels, this 

assumption is reasonable), which means ∆𝑝𝑉 >  𝑇∆𝑆. 

Therefore, the change of Gibbs free energy is, 

 

∆𝐺 = ∆𝐻 − 𝑇∆𝑆 > 0         (8) 
 

 

 
Fig.3 Diagram of the collision of two gravitons or photons 

with different spin direction. 

The two bodies will repel each other. This is the situation of 

two same poles of an electrical magnet (N-N poles).  
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Moreover, if we change the direction of current in one of the 

electromagnets, the spin direction of photons emitted from one 

of the electromagnet will change too, the two objects will 

become attractive. However, we cannot do the same thing for 

the gravitational force at present unless the anti-matter found. 
 

2- The concept of the holography and the holographic screen. 

In 1947 Dennis Gabor, a Hungarian, invented the holography. 

The basic principle is that the light wave has recorded by using 

the interference principle, which not only the amplitude in the 

image surface (or film) has recorded, but also the amplitude as 

well as the phase in 3D space recorded. In this way, the 3D 

image of the light wave can be reproduced.  

The word hologram was coined by Gabor, the Greek word holo 

means whole (Potcoava, 2009, p. 1). Therefore, the holography 

is the technology, which the information of 3D space can be 

reflected by 2D recording plane. The foundation of holography 

is the application of Gauss theorem into the record of light 

wave. In fact, the Gauss theorem is just to convert the 

information of 3D space into the 2D surface 
 

∭ (
𝜕𝑃

𝜕𝑥
+

𝜕𝑄

𝜕𝑦
+

𝜕𝑅

𝜕𝑧
) 𝑑𝑉

𝑉

= ∮ (𝑃 𝑐𝑜𝑠 𝛼 + 𝑄 𝑐𝑜𝑠 𝛽 + 𝑅 𝑐𝑜𝑠 𝛾)𝑑𝑆
𝑆

 

     (9) 
According to the wave equation 

 

𝛹(𝑥, 𝑦, 𝑧, 𝑡) = 𝑢(𝑥, 𝑦, 𝑧)𝑒−𝑖𝜔𝑡      (10) 
 

Where 𝑢(𝑥, 𝑦, 𝑧) is the complex amplitude of the wave and 

𝑒𝑥𝑝(−𝑖𝑤𝑡) is the wave absolute phase time variation. The 

Gauss theorem can be applied to the vector fields U and V 

(Potcoava, 2009, pp. 24-25). 

 

∫ (𝑈𝛻2𝑉 + 𝑉𝛻2𝑈)
𝑉

𝑑𝑉 = ∮ (𝑈𝛻𝑉 + 𝑉𝛻𝑈)𝑑𝑆
𝑆

   (11) 

 

Where 𝑈 and 𝑉 are any two complex-valued functions of 

position, 𝑆 is the closed surface surrounding a volume 𝑉, 𝛻 =
𝜕/𝜕𝑛 is the partial derivative in the outward normal direction 

at each point on 𝑆. Equation(11) is the basic equation of the 

holography. It shows that the information in 3𝐷 space can be 

reflected by the information in 2𝐷 holographic screen. For the 

reaction of graviton gas, we can imagine a holographic screen 

cutting through the mass-center point, the reacting information 

of the graviton gas in the shadow can be reflected in the 

holographic screen: attracting or repelling, the strength of 

force etc.  

Therefore, the states of gravitons (e.g. the areal density of 

gravitons, the Gibbs free energy change of graviton gas etc.) 

in the holographic screen are closely related to the force 

exerting to the body. This is the microscopic explanation for 

the nature of force. There is no action at distance here. In the 

holographic screen, the reaction of gravitons or photons 

instantaneously implemented. Moreover, if there is an energy 

difference in the two sides of the holographic screen there will 

be a motion, whatever attractive or repulsive. That is the root 

cause of motion, and that is the force. In Le Sage’s theory, one 

of the issues is that there is no relation between the 

gravitational force and the masses of bodies. This problem can 

be solved as follows. 

First, let us discuss the number of gravitons and the Gibbs free 

energy change of gravitons after reaction. We know that the 

change in Gibbs free energy is equal to the virtual work made 

by the gravitational force, 
 

𝐺𝑠ℎ𝑎𝑑𝑜𝑤 = 𝐹 ∙ 𝑟 = 𝐺𝑔𝑟𝑎𝑣𝑖𝑡𝑦
𝑀𝑚

𝑟
      (12) 

 

Here 𝛥𝐺𝑠ℎ𝑎𝑑𝑜𝑤  is the change of Gibbs free energy in shadow 

area (𝐽/𝑚𝑜𝑙), M and m are the masses of larger and smaller 

bodies respectively, r is the distance between two bodies, 

Ggravity is the gravitational constant. As we known, the value of 

Gibbs free energy is unknown. It is enough to know the change 

of Gibbs free energy. Here a relative simple method will be 

taken to treat this problem. Assuming that the average change 

of Gibbs free energy of graviton gas (𝛥𝑔 ) is only expressed 

by the change of average frequency of the gravitons, thus, 
 

∆𝑔 = ℎ ∆𝜈            (13) 
 

Here ℎ is Planck constant, 𝛥𝜈 is the change of average 

frequency. Now the concept of mole number of gravitons of 

standard or special condition, will be introduced, which is 

similar to the mole number of gas. The mole number is denoted 

as 𝑁𝑚 , 
 

𝐺𝑠ℎ𝑎𝑑𝑜𝑤 = 𝑁𝑚∆𝑔 = 𝑁𝑚ℎ∆𝜈 = 𝐺𝑔𝑟𝑎𝑣𝑖𝑡𝑦
𝑀𝑚

𝑟
     (14) 

 

For two bodies with the masses of 1𝐾𝑔 respectively, 1𝑚 

distance between them, the change of frequency is 1𝑠, the 

mole number of gravitons is 
 

𝑁𝑚 =
𝐺𝑔𝑟𝑎𝑣𝑖𝑡𝑦𝑀𝑚

𝑟 ℎ ∆𝑔
=

𝐺𝑔𝑟𝑎𝑣𝑖𝑡𝑦

ℎ
= 1023       (15) 

 

This result shows that the mole number of gravitons is in the 

same order of magnitude of Avogadro’s number in the special 

condition (the ratio of gravitational constant and Plank 

constant, 𝐺/ℎ). Meanwhile, it means that the gravitational 

force is proportional to the mass of the body. As a comparison, 

Le Sage’s theory of gravity as well as the similar theory has to 

face two difficulties. 
 

1) The aberration as well as the force couple issue. Because 

there is a propagation speed of the ultramundane corpuscles, 

there will be a transit delay and aberration phenomenon.  
 

2) The over-heat issue. Because of the high speed of the 

corpuscles, there will be a lot of heat generated from the 

collision of the ultramundane corpuscles. 
 

For issue (1), according to Van Flandern (1998, pp. 1-11), it is 

necessary for gravity that its propagation speed must be  ≥ 2 ×
1010𝑐, where 𝑐 is the light speed. It is unacceptable (Carlip, 

2000; Marsh & Nissim-Sabat, 1999, pp. 257-260). However, 

in the theory of this paper, the reaction of gravitons in the 

holographic screen accomplishes instantly, which means that 

there will be no aberration. For issue (2), as pointed out by 

Maxwell, 𝑀𝑢2 (𝑀 is mass, 𝑢 is velocity of the ultramundane 

corpuscles) must be enormous compared with the 

corresponding quantity for ordinary bodies, and it follows that 

the impact of the corpuscles would raise all bodies to an 

enormous temperature (Edwards, 2002, p. 69). However, it is 

not the case in the theory of this paper, because the graviton is 

massless (no 𝑀 term). This theory about the nature of force 

can perfectly describe the gravitational force (attraction) as 

well as the electromagnetic force (repulsion and attraction). 

Moreover, it is very useful in explanation of the dark matter. 
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UNDERSTANDING OF DARK MATTER FROM THE 

VIEWPOINT OF NEW THEORY 

The Dark Matter issue originated from the estimating matter 

density in our galactic neighbourhood in the first half of the 

last century (Luković, Cabella, & Vittorio, 2014). In October 

1937 Fritz Zwicky published the paper titled “On the Masses 

of Nebulae and Clusters of Nebulae” (Zwicky, 1937). In this 

paper, F. Zwicky made use of the virial theorem which based 

on the Newtonian Dynamics to estimate the masses of nebulae. 

F. Zwicky gave two important assumptions, 

(1) Newton’s inverse square law accurately describes the 

gravitational interaction between nebulae. 
 

(2) The nebulae has a central, highly viscous heavy core. 

According to the Newton Second Law 
 

𝑀𝜎
𝑑2𝒓𝜎

𝑑𝑡2 = 𝑭𝜎            (16) 
 

Where 𝑟𝜎  is the radius vector from a fixed point in the cluster 

to the nebulae (σ) of mass 𝑀𝜎 , 𝐹𝜎 is the total force acting on 

𝑀𝜎. From equation, (16) the Virial Theorem can be derived 

 
1

2

𝑑2𝜃

𝑑𝑡2 = 𝑉𝑖𝑟 + 2𝐾𝑇            (17) 

 

Where 𝜃 = ∑ 𝑀𝜎𝑟𝜎
2

σ  is the polar moment of inertia of the 

cluster, 𝑉𝑖𝑟 = ∑ 𝐫σσ ∙ 𝐅σ is the virial of the cluster, 𝐾𝑇 is the 

sum of the kinetic energies of translation of the nebulae. If the 

cluster is stationary, the polar moment of inertia will remain 

unchanged with time. So we get, 
 

𝑉𝑖𝑟 = 2𝐾𝑇              (18) 
 

The average mass of nebulae in Coma cluster calculated by 

virial theorem is 
 

𝑀̅ > 4.5 × 1010𝑀𝛩         (19) 

However, that mass estimated by luminosity is around  8.5 ×
107𝑀𝛩, which is less than around 500 times. This result is 

unexpected. Therefore, there must be a lot of dark matter in the 

nebulae. In 1970, Vera C. Rubin and W. Kent Ford Jr. 

researched the relationship between the velocity and the 

distance from the center of the Andromeda nebula. The 

velocities of stars were determined by the 𝐻𝛼  spectral line 

emitted by hydrogen gas clouds that had been ionized by 

nearby hot stars. They found that the rotational velocity curve 

is flat, which means that the rotational velocity changes less 

with the increase of distance to center (Fig.4) (Rubin & Ford 

Jr, 1970). 
 

 
Fig.4 Fourteen rotation curves for M31(Rubin & Ford Jr, 1970) 

 

This phenomenon does not obey the law of Keplerian fall-off, 

 

𝑉(𝑅) ∝ 𝑅−
1

2            (20) 

and 

 

𝑉2 = 𝐺
𝑚

𝑅
              (21) 

 

Therefore, there must be a lot of dark matter to speed up the 

rotational velocities of these stars, or compensates the mass 

(m) with the increase of R. This is one of the main arguments 

of Dark Matter. However, according the new theory of this 

paper, it is important to analyse the variation of gravitons’ 

areal density in the holographic screen as well as the Gibbs 

free energy change in the two sides of the holographic screen. 

In the center-radial gravitational field, the gravitons’ areal 

density (i.e. the gravitational flux density in Gauss theorem) is 

inversely proportional to the square of distance. The 

gravitational field which obeys Gauss theorem is certainly in 

accordance with Newton Second Law. Now let’s investigate 

the application of Gauss theorem in the galaxy and compare 

the difference between the applications in galaxy and solar 

system. Regarding the application of Gauss theorem into the 

galaxy, there are two different viewpoints at present. Gauss 

theorem is invalid in galaxy (Capozziello & Stabile, 2009; 

Stabile & Scelza, 2011). The Gauss theorem of gravitational 

field shows that the gravitational flux through any closed 

surface is proportional to the enclosed mass (Capozziello & 

Stabile, 2009). But according to 𝑓(𝑅) theory, especially in the 

galaxy, the Green function which has the meaning of point-

source overlying does not satisfy the Gauss theorem. Because 

the matter outside the sphere of integration does not contribute 

to the gravitational flux. The no viability of Gauss theorem 

implies that the range of integration of dark matter (DM) could 

cover all range and also the matter outside is considered. A cut-

off radius is needed. 

(2) The Gauss theorem is better than Poison’s equation in the 

application of the galaxy (Hofmeister & Criss, 2017). 

Hofmeister et al. consider that, such dark matter has not be 

detected despite expenditures of billions of dollars over several 

decades, motivating alternative models. The computationally 

intensive force calculation is an alternative to using Poisson’s 

equation. These three independent studies using force 

calculations have shown that non-baryonic matter is negligible 

for certain density distributions. Importantly, Feng and Gallo 

showed that the force at any given radius is derived from mass 

both inside and outside this radius. Because the density 

parameter cannot sum, and the mass can sum, therefore the 

Gauss theorem is better than Poison’s equation in application 

to the galaxy. Meanwhile, the theorem of Gauss directly 

specifies the interior mass, whereas the Poison’s equation does 

not consider the contribution of outside matter to the 

gravitational potential. The gravitational potential for three-

body problem is, 

 

𝑈𝑔,3𝑏𝑜𝑑𝑦 =
𝐺𝑚1𝑚2

𝑟1−𝑟2
−

𝐺𝑚2𝑚3

𝑟2−𝑟3
−

𝐺𝑚3𝑚1

𝑟3−𝑟1
      (22) 

 

Where 𝐺 is the gravitational constant, 𝑚1, 𝑚2, and 𝑚3 are 

individual masses, 𝑟1, 𝑟2, and 𝑟3 are distances of particle 

separations. Orbits in this system are unlike Keplerian. Let’s 

back to the issue of application of Gauss theorem. The Gauss 

theorem of gravitational field is 
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𝛷𝑔𝑟𝑎𝑣𝑖𝑡𝑦 = ∮ 𝑔𝑑𝑆
𝑠

= −4𝜋𝐺 ∑ 𝑚𝑖
𝑛
𝑖=1       (23) 

 

Equation (23) shows that the gravitational flux 𝛷𝑔𝑟𝑎𝑣𝑖𝑡𝑦 

through the closed surface S is proportional to the algebraic 

sum of enclosed masses, and is not affected by the masses 

outside the surface S. Where the intensity of the gravitational 

field 𝑔 is, 
 

𝑔 =
𝐺𝑀

𝑟2 𝑒           (24) 
 

Here 𝑒 is the unit direction vector. For the situation of uniform 

distribution of gravitational flux, the intensity of the 

gravitational field is the gravitational flux per unit area (the 

areal density of gravitons) 
 

𝑔 =
𝛷𝑔𝑟𝑎𝑣𝑖𝑡𝑦

𝑆
           (25) 

 

In the gravitational field with center-radial pattern (e.g. the 

solar system, the earth etc.), the gravitational flux areal density 

(the density of gravitons) is inversely proportional to the 

square of distance r, as shown in Fig.5 
 

 

 
 
Fig.5 The gravitational force is proportional to the area density of 

gravitons in holographic screen, thus inversely proportional to the 

square of distance 𝑟.  

 

The mathematic expression is, 
 

𝑔 ∝
1

𝑟2             (26) 
 

This is a parabolic curve. However, in the galaxy the 

distribution of gravitons does not have to be in center-radical. 

In fact, these gravitons in a galaxy will interfere and 

interweave each other which is very similar to the magnetic 

field of U-magnet (Fig.6 ). 

 

 
Fig.6 The distribution of magnetic field of the U-magnet 

 

For a small segment of electric current, the photons of 

magnetic field distribute in center-radial pattern, the magnetic 

field is inversely proportional to the square of distance (Biot-

Savart law). Whereas for many electric segments, the photons 

will interfere and interweave each other, as a result, the 

distribution of photons must not be in center-radial pattern. 

Therefore, the magnetic force does not obey the inverse square 

law here. To investigate the distribution of gravitons in the 

galaxy, we can do a thought experiment: every planet emits its 

gravitons in center-radial pattern, and many planets’ gravitons 

will interfere and interweave together. The pattern is shown in 

Fig. 7 

 

 
Fig.7 The gravitons’ distribution after the interfered and 

interweaved 

 

 
Fig.8 Variation of ρ and 𝑔 in Earth model B2 in the galaxy (thought 

experiment) (Bullen & Haddon, 1967). 
 

Therefore, the enclosed mass within Gauss’s surface 

(holographic screen) is a variable. The change pattern of 

gravitational field in the galaxy must be different with the solar 

system in which the gravitational field is in center-radical 

distribution. We can compare the galaxy with the distribution 

of gravitational field in the interior of the earth.  

According to Bullen’s model (Bullen & Haddon, 1967) and 

data of the earth’s density, the distribution of gravitational 

field as well as the mass density shown in Fig.8.  

We note that the variation of gravitational acceleration g as the 

depth in the interior of the earth is very complex. It is not a 

parabolic curve. According to Gauss theorem, the variation of 

gravitational field intensity as the distance in the galaxy is 

complex.  

Nevertheless, it is sure that the variation of the areal density of 

gravitons or gravitational flux as the distance in Gauss surface 

or the holographic screen is different. One possibility is that 
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the gravitational field intensity of the galaxy is just inversely 

proportional to the distance r (not the square of distance). 

 

𝑔 ∝
1

𝑟
            (27) 

 

It is just like the situation in Fig.8 for the curve corresponding 

to the depth of 3000～6000 𝐾𝑚.  

Therefore, the acceleration 𝑔 ∝ 1/𝑟 is equivalent to the 

centrifugal acceleration 𝑣2/𝑟, the rotation curve is flat. From 

the viewpoint of shadow of gravitons as well as the Gibbs free 

energy change, let’s see what the difference between the 

galaxy and the solar system is.   

In fact, in the non-center-radial gravitational field (e.g. the 

galaxy), there is no shadow for the distribution of gravitons 

surrounding the body, or everywhere is the shadow. The 

gravitons emitted from all directions interweave together to 

form a large web. It is the sticky web that the planets in galaxy 

are combined together to a whole.  

Assuming that the Gibbs free energy change of the sticky 

gravitons which take part in gravitational reaction is a 

constant, as shown in Fig. 9. 

 

 
Fig.9 The areal densities of gravitons are almost equal both in 

holographic screen 1 and holographic screen 2 

 

 

Thus, we have, 

 

𝐺𝑠ℎ𝑎𝑑𝑜𝑤 = 𝐶           (28) 

 

According to equation (12), we have 

 

𝐹 =
𝐺𝑠ℎ𝑎𝑑𝑜𝑤

𝑟
=

𝐶

𝑟
          (29) 

 

It is also proved that the rotation curve is flat. Equation (29) 

shows that Newton second law is not applicable in the 

galaxies. The gravitational force is not inversely proportional 

to the square of distance, but just inversely proportional to the 

distance. It is the basic requirement for the flat rotation curves 

of the galaxies that the Gibbs free energy change on the 

holographic screen keeps unchanged.  

Only in this way the galaxy can maintain steady, whatever the 

part or the whole. It is worthwhile to emphasize that the 

phenomenon of almost no obvious change in rotation speed of 

planets does not violate the conservation law of momentum. It 

is similar to the atoms in a steel plate, that the rotation speed 

of atoms is same does not violate the conservation law of 

momentum.  

Hofmeister and Criss (2017, pp. 1-21) treat the galaxies as the 

spinning solid objects in which internal coherency decreases 

with radius. Meanwhile, the analogy made between the spiral 

galaxies and the hurricanes. 

 

 
Fig.10 Comparison of hurricanes to the spiral galaxies.  

(a) Image of hurricane (b) Image of the Whirlpool galaxy (c) Rotation 

curves for four large hurricanes (d) Rotation curves for complex 

spirals. (Hofmeister & Criss, 2017) 

 

From Fig. 10 we can see that there is an amazing similarity 

between the spiral galaxies and the hurricanes. It shows that 

the rotation curves for large hurricanes is still flat, which is 

similar to the solid body. In the disk-shaped galaxy, the 

formation of spiral patterns has been a mystery.  

In 1964 C. C. Lin and Frank H. Shu put forward a theory of 

density waves. There is an important assumption in this theory 

as; there exists a spiral gravitational field in the galaxy. It is 

the spiral gravitational field that can forms the density waves, 

which keeps the steady of the spiral structure in the galaxy (Lin 

& Shu, 1964).  

According to the theory of this paper, that there is few change 

of Gibbs free energy in the spiral structure is every sides is the 

foundation of the spiral gravitational field. This argument 

afford an auxiliary support proof for the theory of this paper. 

As we known, the MOND theory does not give out the 

physical explanation for revised Newton’s second law.  

The theory of this paper can explain why the gravitational 

force is just proportional to the inverse of distance (𝑟) in the 

galaxy, as well as can give out the microscopic description. In 

fact, the essence of the revising is that the distribution of 

gravitons changes in solar system and the galaxy. Moreover, 

different galaxies have different pattern of the gravitons’ 

distribution, this is why they have different rotation curves. 

CONCLUSIONS  

This paper gives out a new approach to investigate the nature 

of force, which is different from the mathematical approach 

(Newton) including the geometric approach (Einstein), the 

physical approach (Feynman et. al), as well as the pushing 

gravity theory (Le Sage et. al). This is a physical chemistry 

approach. Here the concept of Gibbs free energy change is 

very useful. The gravitons can be treated as a kind of “gas”. In 

the shadow similar to Le Sage’s theory, these gravitons will 

make reaction. By introducing the concept of holographic 

screen, according to the total differential equation of Gibbs 

free energy, 𝑑𝐺 = 𝑑𝑈 + 𝑉𝑑𝑝– 𝑇𝑑𝑆, the Gibbs free energy 

change ∆𝐺 of the graviton gas’ reaction can be determined. 

The difference of the Gibbs free energy between the 
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holographic screen is the force. Meanwhile, the attractive or 

repulsive force can also be determined. That the force changes 

with the distance is related with the distribution of gravitons. 

In the center-radial pattern of the gravitons distribution, the 

force obeys the inverse-square law.  

However, in the no-center-radial pattern of the gravitons 

distribution (e.g. the galaxies), the areal density of gravitons in 

the holographic screen is not proportional to inverse-square of 

distance, and it keeps unchanged with the change of distance.  

Therefore, the acceleration 𝑎 is just proportional to the inverse 

of distance 𝑟 (not inverse-square of 𝑟), which is equivalent to 

the centripetal force. From above the Tully-Fisher, relation can 

also be derived. This relation shows that Newton second law 

is not applicable in the galaxies.  

This is why the gravitational force is just inversely 

proportional to the distance and the rotation curves of 

planets in the galaxy keep flat. The so-called dark matter is 

just the apparent effects of the distribution of gravitons. The 

steady of the spiral pattern in the disk-shaped galaxy can 

afford an auxiliary proof of the new theory of this paper. 

Further, the mechanism of the reaction of graviton gas needs 

to be investigated. The distribution of gravitons in the 

galaxies needs to be detected too. One of the prediction of 

the new theory is that the distribution of gravitons in the 

galaxies is not in center-radial pattern. If one day the 

distribution of gravitons can be detected out, the new theory 

will be proved to be correct. Moreover, this theory is very 

simple. As Chandrasekhar pointed out (1984, pp.147). The 

simple is the seal of the true. 
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