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Abstract We propose unification of four fundamental forces in nature by using high-dimensional spacetimes. It 
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1. Introduction 

In previous paper [1] we have shown that 

1) the Newtonian and the Coulomb potentials  
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2) These potentials are determined by Fourier transforms of the photon and graviton propagators 
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 in the static limit by the formulas 
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 The Yukawa potential is also given by the similar formula: 
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Purpose of this paper is to determine coupling constants of four fundamental interactions in unified way by 

means of the Planck length plL . 

 

2.  Modification of the Newtonnian Potentials and Corresponding Forces in High-Dimensions of 

Spacetime 

2.1.  Usual four-dimensional case 

:4=D   
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 for two bodies with masses 1M  and 2M , rrn /=  is the unit vector. 

Here  

 
2

3
11106.6743=

seckg

m
G


 

 (6) 

2.2.  Five-dimensional case  
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2.3  Six-dimensional case 
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2.4  Seven-dimensional case 
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2.5. Eight-dimensional case 
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2.6.  Nine-dimensional case 
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2.7.  Ten-dimensional case (the string theory) 
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2.8.  Eleven-dimensional case (M-theory) 
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3. Modification of the Coulomb Potentials and Corresponding Forces in High-Dimensions of Spacetime 

3.1. Traditional four-dimensional case  
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3.2.  Five-dimensional case 
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3.3.  Six-dimensional case 
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3.4.  Seven-dimensional case 
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3.5. Eight-dimensional case 
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3.6.  Nine-dimensional case 
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 Here  
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3.7.  Ten-dimensional case (the string theory) 
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3.8.  Eleven-dimensional case (M-theory) 
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 We notice that at the Plank scale 
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 while for the Newton force:  
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4. Modification of the Weak Potentials and Corresponding Forces in High-Dimensions of Spacetime  

Point of view of the language of high-dimensional spacetimes, Fermi-weak potential and its corresponding force 

at the beginning act on six-dimensional spacetime. 

4.1.  Six-dimensional case ( 4=Das ) 

Thus the Fermi potential and its force take the form 
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4.2. Seven-dimensional case ( 5=Das ) 
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4.3. Eight-dimensional case ( 6=Das ) 
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4.4  Nine-dimensional case ( 7=Das ) 
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4.5. Ten-dimensional case ( 8=Das ) 
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4.6  Eleven-dimensional case ( 9=Das ) 
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5.  Modification of the Yukawa Potentials in High-Dimensions of Spacetime 

5.1  Four-dimensional case  

By definition the static limit  
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5.2. Let D=5, then we have analogously formula  
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 Here )(1 xJ  and )(1 xK  are well-known cylinder functions, and we have used the integral form [2,3]:  

 

















 0.>,),
2

3
(2<<1

),(

=
)(12

=
)(

)(
122

1

0 baReRe

abK
ba

xa

xbxJ
dx














 (77) 

 Thus, after normalization procedure, one gets  

 .=),(=)( 2

4

2

3

2

2

2

1551

5

555 xxxxrmrK
r

m
grU YY   (78) 

 Similar calculations for ,116,7,8,9,10=D  read  

 ),()(=)(3) 63/2

3/2

6

666 mrK
r

m
grU YY   (79) 

  ),()(=)(4) 72

2

7

777 mrK
r

m
grU YY   (80) 

  ),()(=)(5) 85/2

5/2

8

888 mrK
r

m
grU YY   (81) 

  ),()(=)(6) 93

3

9

999 mrK
r

m
grU YY   (82) 

  ),()(=)(7) 107/2

7/2

10

101010 mrK
r

m
grU YY   (83) 

 and  



Namsrai K                                                 Journal of Scientific and Engineering Research, 2020, 7(3):122-130 

 

Journal of Scientific and Engineering Research 

129 

 

                                      8)    U11
Y  r11 = g11

Y ∙  
m

r11
 

4

K4(mr11 ), (84) 

 respectively. Here we have used the integral form  

 





 
)

2
(

2
=))(1( 2

1

2
1

0 a
xaxdxcos  

  .)()
2

1
( aJ   

 In conclusion, we notice that Newtonian, Coulomb and Fermi weak forces are unified at the Planck scale and 

given by numerical values:  
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6. Uniform of Writing down of Potentials and Those Corresponding Forces in Different Spacetime 

Dimensions  

Let DC rkGD ,,,  and PlL  are number of dimensions of spacetime, the Newtonian and Coulomb constants, 
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those forces in high-dimensional spacetimes:  
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 At the Planck scale:  
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6.2.  The Coulomb case 
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For 8=D , we have  
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 In the case of 9,10,11=D  one gets  
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 At the Planck scale  
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6.3. The Fermi case 
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 At the Planck scale:  
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6.4. The Yukawa case 
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