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ABSTRACT 

Based on Einstein’s four-dimensional space time in general relativity and the symmetry principle, B. Feng created his theory in field 

of elementary particle physics. He proposed 16-regular polytope to express the symmetries of elementary particles’ manifold in 4-D 

space. The manifold’s mode changing angle (δ) projected from 4D to 3D plays an important role in his theory. The mass spectrum of 

elementary particles is then predicted by the theory. 
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1. INTRODUCTION 

After the successful description of quantum mechanics, the focus at micro level of physics has removed from atom scale onto the 

subshell of elementary particles. Standard model and superstring theory become the landmarks in the field since 1964 and 1969. 

The prediction or explanation of mass spectrum of elementary particles is one of the necessary tasks of the theories. Standard model 

is a well self-consistent theory. It showed us its clear view of the elements in subatomic scale. However, it exposed an embarrassed 

method in its theory, that it predicted the mass spectrum by pulling in as much as 19 experimental parameters even including quite 

some of the masses of elementary particles. The main fault is it can’t unify the four field forces, and can’t tell the origin of charge etc. 

properties.  

The superstring theory is considered to be an ideally the latest theory is that it eliminates all the defects of standard model with 

perfect symmetries mathematically. Its disadvantage is the difficulties in solving the exact solutions. Fortunately, a new proposed 

scheme (B. Feng, 2016a, b; 2013, 2012, 2010) solved the problem wisely. I call it as B. Feng theory here, and solemnly introduce it 

and give a comment in this paper. 

 

2. GENERAL INTRODUCTION of B. FENG’S THEORY 

(a) Personal Information 

Mr. Biao Feng was born in 1969 in China. As a teacher he worked in Zhanjiang Institute of Technology insisting on his lone favorite 

research work in field of fundamental physics for many years. He published several relevant papers in native language since 2010, 

and completed his theoretical system in about 2016. 

 

(b) Essential Framework of the Theory 

The character of the movement of matter in subatomic scale is the satisfaction of symmetries in its physical dimension space. In 

present theory, Einstein’s 4-D space time concept was adopted, and the symmetries exhibit among the 4-D physical space. The 

elementary particles and their properties to us (3D) are the projections of 4-D movements of subatomic matter. In other words, as 

the symmetries decrease with dimensions, the physical quantity is created by projection. The structures and properties of elementary 

particle are essentially that of the topology of manifold. B. Feng didn’t mentioned any words referred or related to the famous 

theory of superstring in his theory, nevertheless his mathematical world view of physics is somehow like that of the superstring. The 

highlight point is that, unlike superstring theory (one-dimensional strings vibrating in several patterns in curved 11-D space), the B. 

Feng’s does not describe the detailed patterns of motion mathematically; therefore one has no trouble for solving those 

unsolvable equations. In B. Feng’s theory, the resolutions are actually present by the natural matter world. We just need to collect 

and distinguish and unity them by symmetry method, no bother to do the fussy ab initial calculations.  

In B. Feng’s theory, the introduced parameters are integer natural numbers, geometric numbers, and general universal constants 

and laws. Only two arbitrary parameters are introduced in. One is about the photon which was assumed to be the essential 

measuring reference; the other is referred to curved space. 

 

c) Achievements of the theory 

In B. Feng’s theory, one can predict the kinds of elementary particles, and calculate the mass spectrum. Other essential such as 

charge and spin etc. attribute can all be predicted in the powerful theory. Furthermore, it can derive or calculate some physical 

constants such as Planck’s constant and Hubble constant. The key point is that, it can unify the Four Field Forces to some extent. 

  As the B. Feng’s theory contains so many items, I just want to introduce the calculating process of mass spectrum in following of 

this paper for an easy reading.  

 

3. PRIMARY PART of B. GENG’S THEORY 

The super symmetry of four-dimensional spherical surface can be expressed by 4-D regular polytope. There are six kinds of regular 

polytopes in 4-D in geometry. The cells are 5, 8, 16, 24, 120 and 600 respectively.  

 

Assumption 1: As the fourth dimension of time (T) is exist in imaginary form (ict) with the speed of light in four-dimensional space, 

the world is then half measurable, andthe other half is immeasurable. Photon is assumed to be the essential manifolds of space-time 

(ρ0 is expressed its curvature).The quantum photonic base is the particle at critical point; it contains two sides of measurable and 

http://www.baidu.com/link?url=_9TXMYfqiyq1-3iY4fQZZ45qMoT8J0s6Esm-VD71-q-NE0L1z8FwfWhVo5i5z114ddxXCNBelmo9AuXFFnNHcj9y3ChXm_I_eZSG_QMwkHS
https://www.baidu.com/link?url=52tyBwDWjMTtBRCObDFbP4J4odRv7nCA_SZkdz5kM1hfNS39q3TI6ijGcipgy-BqM7AVJpIs5d5H8DeC7XPWmza6NdrirFwAzbFF1qZtWa7&wd=&eqid=b895e1a60003cf6800000004597f1084
http://www.baidu.com/link?url=knz381CFXxDJ8LNOx8IJR9IlpwQt6-kG80vaZ1wbyFZ1NBWPKbEANPZTKBuz7kMxiIRUsPgZfYyNALgQlXFDogykoYzVVSki7cv4AFLLTDG
http://www.baidu.com/link?url=-w2HCRk-O2ArozEFJTvoHAcXPLHu0YEzztRBcuLb8PTABT9iYvID0prwvL1wBLJ7tc6sIW6Nd5EC7BpQ_6qAv348cYRDMqFxj5VbBUW_keqiqZjFmRvxye61Lf6aOM9l
http://www.baidu.com/link?url=I42-CUpRpozKgYFx3L-9nN3dhkc2Lt9HbLALYMaS7d0Es8mQhcmkiakN6ajVVnK8NuWJDdbkSY2-DYVrhNAAOzyOhsIHitlZR-On0feVjlnP58euz61kFclkMwy_0i-H
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immeasurable ones. All other elementary particles manifolds’ curvature (ρ) is quantized to be n times of photon’s, as
0

n = . 

Expressed in radius of curvature (R), we have 

 

0
R R n=   … … … … … … … … … … … … … … … … … … … … … … … … … … … … …   ( 1 ) 

 

Where, n is positive integer. 

 

As the ratio of volume (V) equals the inverse ratio of cells number to regular polytopes, so in four dimension space we have 

 

4 40 0( )
V R

n N
V R

= = =   … … … … … … … … … … … … … … … … … … … … … … … … … …   ( 2 ) 

 

Where, n is positive integer, and N the cells number. 

 

Solving the equation in (2), the apparent solution is only that of 2n = , and 16N = . 

  It showed us that the elementary particles’ manifolds of space time can only express by 16 cells of regular polytopes, and its radius 

of curvature is then appeared to be multiple relationship of 2. 

 

Reasoning: According to above assumption, the elementary particles are consisted of photonic base. It is equality to say reversely 

that the photonic base is consisted of elementary particles in size. 

Every side of photonic base has radius of curvature of R0, then total photonic base has the radius of curvature of 2R0. The elementary 

particle is measurable, and a single cell’s radius of curvature is R;as to 16-regular polytopes, the total radius of curvature is then 16R.  

  In geometrics, the important relation is that the total radius of curvature of 16-regular polytopes is bigger than that of total 

photonic base, expressed as 

 

0
16 2R R , or rearranged as 

0

8

R
R    … … … … … … … … … … … … … … … … … … … … … … … … … … … … … …   ( 3 ) 

  

 As mentioned above that, R has multiple relations of 2. Then the R has three probable values, expressed as 

 

1 0

2 0

3 0

/1

/ 2

/ 4

R R

R R

R R

=


=
 =

, or 

 

1

0
2

1, 2, 3

i

i
R R

i

−=



… … … … … … … … … … … … … … … … … … … … … … … … … …   ( 4 ) 

 

Where, i is the layer number. Three values of Ri correspond to three layers of structure of matter. And photonic base quantum is a 

single cell of 1 kind particle. 

  In “1” layer, it contains 16 cells of photonic base, as half of them are measurable, the kinds of particles are 16/2 = 8.  

In “2” layer, it contains 16 cells of “1” layer, as half of them are measurable, the kinds of particles are 8× 8 = 64. 

In “3” layer, it contains 16 cells of “2” layer, as half of them are measurable, the kinds of particles are 8 × 8 × 8 = 512.However, 

almost all of them are extremely unstable. 

 

So, the total kinds of elementary particles can calculate as (not concluding the anti-particles) 

 

(1 8 64) 73+ + =   … … … … … … … … … … … … … … … … … … … … … … … … … …   ( 5 ) 

 

http://www.so.com/link?url=http%3A%2F%2Fdict.youdao.com%2Fsearch%3Fq%3D%255B%25E6%2595%25B0%255D%2520positive%2520integer%26keyfrom%3Dhao360&q=%E6%AD%A3%E6%95%B4%E6%95%B0+%E7%BF%BB%E8%AF%91&ts=1501678087&t=f8280925e66439f5e44ae47e2487d4e
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The projections’ quantitative expression of 16-regular polytopes in 3-D is mode changing angle (expressed by δ). The mode 

changing angle contains two parts, the shape mode changing angle (δR) and position mode changing angle (δW), and can expressed 

by 

 

δ =δR +δW 

As to photonic base, δR0 = 3/π, δW0 = π/2 (as photonic base along the vertical time axis, see in Fig. 1) 

As to “1” layer particles, δR1 = 2πR0/R1 = 2π, δW1 =δW0 + (4π/16)J1 = π/2 + (4π/16)J1 

As to “2” layer particles, δR2 = 2πR0/R2 = 4π, δW2 = δW1 + (4π/16/16)J2 = π/2 + (4π/16)J1+(4π/16/16)J2 

As to “3” layer particles, δR3 = 2πR0/R3 = 8π, δW3 =δW2 + (4π/16/16/16)J3 = π/2 + (4π/16)J1+(4π/16/16)J2 + (4π/16/16/16)J3 

 

Where, J is sequence number of position, and  1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16J  . As half of them is immeasurable, 

then for measurable particles, 

 

 1, 2, 6, 7, 9, 10, 14, 15
i

J    … … … … … … … … … … … … … … … … … … … … .   ( 6 ) 

 

For convenient, we may call J1 to be the quantum number of the “1” layer, and J2 of the “2” layer, J3 of the “3” layer. And a 

particle’s state can express by symbol, B(J1, J2, J3) . For a particle in “1” layer, it contains one quantum number, and can express by 

B(J1); for a particle in “2” layer, it contains two quantum number, and express by B(J1, J2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 A manifolds of particle at point “P” in space-time coordinate. Where T is time axis, and Ω(x, y, z) the 3-D space 
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4. CALCULATING of MASS SPECTRUM of B. GENG’S THEORY 

(d) Derivation of Mass Calculating Formula 

According to the equivalence of mass (m) and energy (E), we have 

 

/m E h hc = = = , using the perimeter of manifolds instead of  , we have 

 

 ( )
1 1  1 12 2

 

0 0 0 0

1
2 2 =2 2

2 2 2 2 2

i i i i i

i

i

hc hc hc hc hc
m e e e

R R e R R R

 
 



    

− − −
− − − − −= = = =


 

 

 Where, Ri’ is the projection of Ri, and
 ie 

is the projection factor compared with photonic base, as the photonic base is at the 

direction of time axis;  is the angle of a particle to imaginary time axis, and
2


− is then to real space axis. It shows clearly in Figure 

1. 

 

As to photonic base, we choice the critical value of wave-particle duality energy (E0) of 2.5985 eV (468.69 nm, a blue color), one 

can continued as 

 

3 3
  

2 22

0

0 0 0

2.5985
2 2 2

hc hc hc
E e e e

R R R

 


 

  

+ −−

= = = =

 

 

3

0

2.5985 2.5985
1 eV

2 2.5985

hc

R
e

= = = , so for a particle we obtained the formula as 

 

1 2 2im e


 −
−=   … … … … … … … … … … … … … … … … … … … … … … … … … … … … .   ( 7 ) 

 

(e) Illustrating of Application 

In order to exhibit the charming formula (7) clearly, I’ll expand the details of some of the calculation processes respectively, rather 

than simply list the results in table.  

 

As to electron, the structure symbol is B(9) , then  

 

4 36
2 ( + 9) 2 +

2 16 2 16
R W

  
     = + = +  = +

 

 

36
2  

i 1 1 1 13.35176916 2 22

e
 2  2  628926 0.629 MeVm e e e

 
  + + −−

− −= = = = =  
 

 

(Real measured value is 0.511 MeV) 

As to proton, symbolled by B(9, 7) , thus 

 

4 4
4 ( 9 7)

2 16 16 16
R W

  
   = + = + +  + 

  

 

4 4
4 9 7  

i 1 2 1 19.97856516 16 16 2 22

p
 2  2 2 949752688 949.7 MeVm e e e

   
 +  +  + −−

− − = = = = =  
 

 

(Real measured value is 938.3 MeV) 

As to electron neutrino, symbolled by B(1) , then 
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4 3 11
2 ( 1) 2

2 16 4 4
R W

 
      = + = + +  = + =

 

 

e

11

7.0685832 4 2e e e 1174.5 0.00117 MeV
v

m
 

 − −

= = = = =  
 

 

(Real measured value less than0.00002 MeV) 

As to μ neutrino, symbolled by B(7) , then 

 

4 9 17
2 ( 7) 2

2 16 4 4
R W

 
      = + = + +  = + =

 

 

μ

17

11.7809722 4 2e e e 130740 0.131 MeV
v

m
 

 − −

= = = = =  
 

 

(Real measured value less than 0.16 MeV) 

As to τ neutrino, symbolled by B(14) , then 

 

4
2 ( 14) 2 4 6

2 16
R W

 
      = + = + +  = + =

 

 

6
17.27875959472 2e e e 30787471.6 30.787 MeV

v
m



 
 − −

= = = = =  
 

 

(Real measured value less than 31 MeV) 

 

5. EFFECT of CURVED SPACE (ADDITIONAL PART of B. GENG’S THEORY) 

According to Einstein’s general relativity, the mass will cause an apparent curvature in its nearest space, and so is in micro 

elementary particles. In subatomic scale, the space is no longer a Euclid one, but Riemann’s; the 16-regular polytopes is then curved. 

As a consequence, the direction mode changing angle at the outmost layer must be adjusted by a factor (k), however the shape 

mode changing angle is remained.  

Assumption 2: Considering the effect of curved space, the direction mode changing angleof outmost layer is arbitrarily adjusted 

by a factork, and 

 

0.970624k =   … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … .   ( 8 ) 

 

From this, the adjusted mode changing angle δ’can express as 

 

1

1 2

4
2                        (for "1" layer)

2 16

4 4
4     (for "2" layer)

2 16 16 16

J k

J J k

 
 

  
 


 = + +


  = + + +
 

  … … … … … … … … … … … … … . … … …   ( 9 ) 

 

Using δ’ instead of δ in formula (7), one can recalculate some masses as following,  

 

4 4
2 9 2 9 0.970624 

1 1 1 13.14412216 162

e, (9)
 2  2   510999 0.511 MeV

k
i

B
m e e e e

 
   +  +  −

− −= = = = = =  
 

 

4 4 4 4
4 9 7 4 9 7 0.970624 

1 2 1 19.96847116 16 16 16 16 162

p, (9, 7)
 2  2 2 2 940214106 940.2 MeV

k
i

B
m e e e e

   
   +  +  +  +  −

− −  = = = = = =  
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e

4 4
2 1 2 1 0.970624 

7.045511616 162

, (1)
    1147.7 0.0011 MeV

k

v B
m e e e e

 
   +  +  −

= = = = = =  
 

 

μ

4 4
2 7 2 7 0.970624 

11.61946916 162

, (7)
    111242.7 0.111 MeV

k

v B
m e e e e

 
   +  +  −

= = = = = =  
 

 

4 4
2 14 2 14 0.970624 

16.95575316 162

, (14)
    23109482.8 23.1095 MeV

k

v B
m e e e e



 
   +  +  −

= = = = = =  
 

 

4 4
2 2 2 2 0.970624 

7.807837916 162

 ?, (2)
    2459.8 0.0024 MeV

k

B
m e e e e

 
   +  +  −

= = = = = =  
 

 

4 4
2 6 2 6 0.970624 

10.85714316 162

 ?, (6)
    51903.6 0.0519 MeV

k

B
m e e e e

 
   +  +  −

= = = = = =  
 

 

4 4
2 10 2 10 0.970624 

13.90644816 162

 ?, (10)
    1095200 1.095 MeV

k

B
m e e e e

 
   +  +  −

= = = = = =  
 

 

4 4
2 15 2 15 0.970624 

17.71808016 162

 ?, (15)
    49529549 49.53 MeV

k

B
m e e e e

 
   +  +  −

= = = = = =  
 

 

4 4 4 4
4 9 8 4 9 8 0.970624 

20.01611716 16 16 16 16 162

 ?, (9, 8)
 2  2 2 2 986095910 986.1 MeV

k

B
m e e e e

   
   +  +  +  +  −

 = = = = = =  
 

 

4 4 4 4
4 15 15 4 15 15 0.970624 

25.06202416 16 16 16 16 162

 ?, (15, 15)
2  2 2 2 153224680410 153.2 GeV

k

B
m e e e e

   
   +  +  +  +  −

 = = = = = =  
 

 

4 4 4 4 4 4
8 1 1 1 8 1 1 1 0.970624 

25.97020516 16 16 16 16 16 16 16 16 16 16 162

 ?, (1, 1, 1)
 4  4 4 4 759.9 GeV

k

B
m e e e e

     
   +  +  +  +  +  +  −

     = = = = =  
 

 

4 4 4 4 4 4
8 15 15 15 8 15 15 15 0.970624 

37.694693 716 16 16 16 16 16 16 16 16 16 16 162

 ?, (15, 15, 15)
 4  4 4 4 9.390 10 GeV

k

B
m e e e e

     
   +  +  +  +  +  +  −

     = = = = =   
 

 

6. DISCUSSION 

Proton has the structure symbol of B(9, 7).Then the next particle would symbolled by B(9, 8) and it has overlarge mass vale then that 

of proton. It is a kind of particle but not the neutron. It showed us that neutron is not an elementary particle but a composite one in 

the B. Feng’s theory. 

Proton is then an elementary particle here; it can’t be consisted of other elementary particles such as quarks that proposed in 

Standard Model. 

The predict electron neutrino’s mass would has large deviations compared with experimental because of its less value at 

magnitude of about keV level. It is comprehensible, that when the energy is below about keV, the symmetry would break severely 

(Z.H. Mei, 2017a).  

Einstein’s four-dimensional space time is the basis of B. Feng’s theory. The success of B. Feng’s theory indicates that real physical 

space is at least four-dimensional space time in subatomic scale. As we know, the effect of Einstein’s four-dimensional space time 

only appears when velocity is nearing the light, however the particles we are treated are all at rest. How can we treat with it? The 

only reason is that the demand of 4-D space time of the theory means that the mass origin (or the formation mechanism) is the 

confined movement of light (Z.H. Mei 2017b). 

 

7. CONCLUSION 

The satisfied results and method make B. Feng’s theory to be a promising theory. Nevertheless, some aspects of it are immature at 

present, and need further developing. The success of B. Feng’s theory convinced physicists the existence of at least 4-D space time 

in subatomic scale. 
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