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This paper displays a graphical model for gravitational particles, so as to determine the wavelength of 

gravity waves.  This wavelength is obtained graphically by trigonometry, in order to compute the gravitational 
acceleration, due to a body, at any point in space measured from the center of the body.  The objective is to de-
termine the gravitational acceleration, the wavelength of the gravitational wave, speed of the wave and its spe-
cific internal energy.  To do the study we used formulas for acceleration and velocity which were obtained from 
hypothesis and well sustained experiment.  Tables of results are shown which compare the results for gravita-
tional acceleration obtained in this model, the results of Newton’s equation and the results for 45° taken from a 
book of physics [2].  It is concluded that gravitational force is a strong force and gravitational wave speed 

equals the speed of light at the center of the earth and diminishes with movement away from its center. 
 

1. Introduction 

I describe a theoretical graphic model of the duality particle 
wave, of gravitational waves, in order to calculate the 
gravitational acceleration at any point of space measured from 
the center of the earth.  This model is inspired from the Reynolds 
apparatus.  

Figures are shown of the theoretical gravitational wave 
particle which allow us, using examples, to determine its 
wavelength, the speed of the wave, its specific internal energy 
and its distance from the center of the earth. 

Tables 1 and 2 show the gravitational acceleration calculated 
for a different number of wavelength particles (Figs. 2 and 3 
respectively) at the earth’s surface.  These are compared with 
Newton’s Eq. (3). 

This paper will demonstrate that very short wavelength 
gravitational particles, on the earth’s surface, have the same 
value as at the center of the earth, where the speed of the 
gravitational particle is the speed of the light.  The gravitational 
acceleration at the center of the earth, its frequency and its energy 
are also calculated. 

It will also show an example where, for a 12 cm diameter disc 
located on the surface of the earth, the speed, frequency and 
energy required to change the acceleration vector to the opposite 
direction from the gravitational acceleration is calculated. 

2. List of Symbols 

Calculations in this paper will be carried to five significant 
figures, the limit of the universal gravitational constant G [1]. 

Ph  346.6261 10  J-s , Planck constant 

Pl  351.6162 10  m , Planck length 

c  82.9979 10  m s , speed of light 

G  
211 26.6730 10  N-m kg , gravitational constant 

eM  245.9742 10  kg , earth mass 

eR  66.3781 10  m , earth radius 

ER  2 (unitless), Reynolds number 

rg  gravitational acceleration, calculated (m/s2) 

Ng  gravitational acceleration, Newtonian (m/s2) 

h  distance from the earth’s surface to a point in the space (m) 

Pr  radius of the gravitational particle (m) 

  wavelength of a gravitational particle at a point in space (m) 

S  wavelength of a gravitational particle at earth’s surface (m) 

rv  threshold speed at equilibrium, gravitational particles (m/s) 

  specific internal energy, equivalent to kinematic viscosity 
 (m2/s = J-s/kg) 
f  frequency (Hz) 

  frequency (rad/s) 
  parameter related to the number of particles 

3. Theoretical Model 

 

Fig. 1.  Theoretical model for gravitational particles 

The central circle in Fig. 1 represents the earth.  Toward the 
center of the earth flow four gravitational particles, whose 
diameters are diminishing as demonstrated.  Fig. 2 is an 
illustration of the magnitude of the gravitational particle 
wavelength   located at distance h above the earth’s surface, 
and the magnitude of the gravitational particle wavelength S  

located at the earth’s surface. 
The wavelength is the diameter of the gravitational particle at 

a point in space.  Fig. 2 shows the radius Pr  of a gravitational 

particle ( 45    in the figure), 

  cosP er R h   , (a) 

but the wavelength   is just the diameter of the particle: 

  2 2   cosP er R h    . (b) 
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Fig. 2.  Gravitational particles model at 45   . 

The equation for gravitational acceleration rg  in this study: 
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The threshold speed for equilibrium of gravity particles: 
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Newton’s equation for gravitational acceleration Ng : 
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4. Example: At the Earth’s Surface, 45    

The following calculations apply at the earth’s surface ( 0h  , 

S  ) at 45   . 

Gravitational acceleration g, by Eq. (3): 
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Gravitational wavelength S  , by Eq. (b): 

    6 62    cos 2 6.3781 10 cos 450 9.020 1 m0  0S eR h         

Gravitational particle threshold speed rv , by Eq. (1): 
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6803.2
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12 12
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Gravitational particle specific internal energy , by Eq. (2): 

    16 0 21 1
    9.02006803.2 3.0682 1010

2
m s

2rv       

Assuming , as just calculated, remains constant at any point 
in space, where the speed of the gravitational particle rv c , we 

calculate the following. 

Gravitational wavelength  , by Eq. (2): 
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Distance from the earth center  eR h , by Eq. (b): 
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Gravitational acceleration rg  at this point, by Eq. (1): 
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5. Example: Above the Earth, 45    

The following calculations apply at height 100,000 mh   
above the earth surface, at 45   .  Variables Ng ,  , rv  are giv-

en by Eq. (3), (b) and (2) respectively. 
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Now substitute rv  and   into Eq. (1): 
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Table 1 shows results obtained for gravitational acceleration 
for different values of h in Fig. 2.  Compare the values obtained 
between rg  in Eq. (1), Newton’s Ng in Eq. (3), and measured mg  

for 45    given in [2]. 

h  
(m) 

  

( 610  m ) 
rv  

(m/s) 
rg  

(m/s2) 
Ng  

(m/s2) 
mg  

(m/s2) 
0 9.0200 6803.2 9.7998 9.7998 9.806 

1000 9.0214 6802.1 9.7952 9.7968 9.803 
4000 9.0257 6798.9 9.7814 9.7875 9.794 
8000 9.0313 6794.7 9.7630 9.7753 9.782 

16000 9.0426 6786.2 9.7264 9.7508 9.757 
32000 9.0653 6769.2 9.6538 9.7022 9.71 

100000 9.1614 6698.1 9.3528 9.4996 9.60 
500000 9.7271 6308.6 7.7842 8.4268 8.53 

1000000 10.434 5881.1 6.3308 7.3234 7.41 
0.38e9 546.42 112.30 4.41e-5 2.60e-3 2.71e-3 
149e9 210730 0.2912 7.69e-13 1.80e-8 ---- 

Table 1.  Calculated properties for 45   , Fig. 2. 

6. Example: At the Earth’s Surface, 30    

Fig. 3 shows a model for three gravitational particles flowing 
to the center of the earth, at the earth surface ( 0h  , S  ) for 

the case 30   . Calculate S  , rv ,    by Eqs. (b), (1) and (2). 

    6 72    cos 2 6.3781 10 cos300 1.104 1 m7  0S eR h         
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12 12
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   7 10 21 1
7528.9 1.104 4.1587 610 m s

2 2
10rv       
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Fig. 3.  Gravitational particles model at 30   . 

Again assuming , as just calculated, remains constant at any 
point in space, where the speed of the gravitational particle 

rv c , calculate  , eR h , and rg  by (2), (b) and (1). 
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7. Example: Above the Earth, 30    

The following calculations apply at height 100,000 mh   
above the earth surface, at 30   .  Variables  , rv , rg  are giv-

en by Eqs. (b), (2) and (1) respectively. 

    6 62 cos 2 6.3781 10 100,000 cos 30 1.1220  m10eR h         

 
 10

6 7412.8 m s
1.1220

2  4.1586 102

10
rv





 


  

 
 

  
22

7
212 7412.812

2
9.3530 m s

1.1220  10
r

r
E

v
g

R  
  


 

Table 2 shows the results obtained for gravitational 
acceleration for different values of h. 

h  
(m) 

  

( 710 m ) 
rv  

(m/s) 
rg  

(m/s2) 
Ng  

(m/s2) 
0 1.1033 7528.9 9.7998 9.7998 

1000 1.1034 7527.8 9.7952 9.7968 
4000 1.1040 7524.2 9.7814 9.7875 
8000 1.1047 7519.5 9.7630 9.7753 

16000 1.1061 7510.1 9.7264 9.7508 
32000 1.1088 7491.4 9.6538 9.7022 

100000 1.1206 7412.8 9.3530 9.4996 
500000 1.1899 6981.6 7.8142 8.4268 

1000000 1.2033 6508.5 6.3308 7.3234 
0.38e9 66.921 124.28 4.41e-5 2.67e-3 
149e9 25808 0.3223 7.69e-13 1.80e-8 

Table 2.  Calculated properties for 30   , Fig. 3. 

8. Near the Earth Center 

Calculate the distance to the earth center eR h  where the 

gravitational particle speed is the speed of light, and the 
wavelength on the earth’s surface is 2.2235 mmS  .  On the 

earth’s surface, from Eq. (1): 
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From Eq. (2): 

   3 242.2235
1 1
      0.10681 1 1.180 107 m

2
4 s

2 r Sv        

Near the center of the earth, with rv c , from Eq. (2): 
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At this same point near the earth center, by Eq. (b): 
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This value is almost equal to the wavelength on the surface 

S .  The gravitational acceleration rg  at this point, from Eq. (1): 
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Since S eR h    for rv c  in the center of the earth, 

substitute PS l  , the Planck length.  Then the gravitational 

acceleration Pg  in the center of the earth is: 
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The frequency   is: 
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The energy is: 

   34 43 106.6261 10   1.85 149 10 .2291 1  0  JPE h f        

Fig. Particles eR h  

(m) 
rg  

(m/s2) 

  
(degrees) 

3 3 160.17 6.1870e14 30º 
2 4 144.74 8.3856e14 45º 
4 1.8e10 2.2693e-3 2.1668e29 89.99999999º 

Table 3.  Calculated accelerations for eR h , rv c , at various   

Table 3 shows that the higher the number of particles around 
the earth, the shorter the distance from the center of the earth, 
where rv c  and the strength of the gravity is highest.  eR h  is 

the distance to the Earth’s center, and “Particles” means the 
number of particles around the Earth. 
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Fig. 4.  Schematized for the shortest wavelength 2.2235 mmS  . 

9. Gravity Wave through a Disk 

Calculate of the threshold speed for equilibrium rv , internal 

specific energy  , for the gravitational wave flowing through a 
disc of diameter 12 cm 0.12 m   located on the earth’s 
surface.  From Eq. (1): 
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From Eq. (2): 

    21 1
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The frequency   is: 
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And the energy is: 

   4 3336.6261 10   6. .5390   4 3328 10  JPE h f        

10. Conclusion 

The speed of the gravity wave is equal to the speed of light  at 
a point located at a distance equal to the Planck length from the 

earth’s center.  This speed variation is from 83 10 m sc    at this 

point to zero in the infinite. 
The gravity waves can have any value of wavelength.  The 

wavelength of the gravity wave is directly proportional to its 
specific internal energy and its speed.  The gravitational 
acceleration at a point located at the Planck length from the earth 

center is 52 21.0620 10 m sPg   , which makes the gravitational 

energy 33.3328 J4 10  E   .  This behaves like the strong force, 
because next to the earth’s center any unit of mass experiences a 
strong gravity acceleration. 

Gravity calculated for the distance earth-moon using Eq. (1) 
and Newton Eq. (3) has a ratio of 6 which is the same ratio 
between earth and moon. 

We invite experiments which build a coil capable of 
generating electromagnetic waves at different speeds which 
coincide with the speed of the gravitational wave for a specific 
wavelength (the diameter of the coil) and distance from the 
earth’s surface. Maybe it will let us obtain levitation and 
displacement. 

Like an explanatory, all the calculations were made using five 
significant figures in order to do not clutter the tables 1 and 2, but 
it is necessary consider the higher quantity of digits in order to 
obtain precise expected measurements about speed and wave-
length in experiments like LIGO project.  In the other hand, Eqs. 
(1) and (2) were obtained linearly, and perhaps corrections will 
be needed. 

Appendix [2] 
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