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Abstract 
In physics, there are two main energy formulas. One is kinetic energy formula 
and the another is Einstein equation. But kinetic energy formula can only 
calculate low speed motion. Einstein equation can only calculate light speed 
motion. The two formulas are not unified. We hope to get a unified formula. 
But it didn’t work. According to the principle of Lorentz contraction, we ge-
neralize the contraction of length to the contraction of mass, and obtain a 
unified energy formula. This is the generalized Einstein equation and the new 
Einstein kinetic energy formula. 
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1. Introduction 

From mechanical energy, chemical energy, electric energy to nuclear energy has 
become the main subject of physics research. 

The great energy we have now is the polymerization of hydrogen into helium. 
However, there is no unified formula for the calculation of energy. 

In physics, there are two main energy formulas. One is kinetic energy formula. 
The another is Einstein equation. But kinetic energy formula can only calculate 
low speed motion. Einstein equation can only calculate light speed motion. The 
two formulas are not unified. We hope to get a unified formula. But it didn’t 
work. It’s difficult. Now let’s look at a formula: 

2

,
2

mvw =                           (1.1) 

Here (1.1) is called kinetic energy formula. w is kinetic energy. m is the mass. 
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v is the velocity of the object. 
For example,  

let m = 2 kg, v = 100 M/s, calculated by (1.1) 
21002

2
10000,w = =  

This is the kinetic energy of an object under the action of an external force. 
There is motion mass. When the object moves at low speed, the motion mass is 
very small and can be ignored. Therefore, this formula is suitable for energy cal-
culation at low speed. But it is not suitable for energy calculation of large speed, 
especially the energy calculation of light speed. 

In 1905, Einstein published his special theory of relativity and proposed an 
energy formula [1]: 

2
0 ,E m c=                           (1.2) 

Here (1.2) is called Einstein equation. E is energy. m0 is the static mass. The 
speed of light c = 299,792,457.4 ± 0.1 M/s. 

Obviously, the formula is not suitable for (1.1). Can there be a formula suita-
ble for (1.1) and (1.2)? Einstein improved (1.1) 

Let the rest mass m0, the motion velocity v, the motion mass mv, 

0

2 2
,

1
v

m
m

v c
=

−
 

2 21 v c−  It’s called Lorentz contraction factor. It is not difficult to confirm 
that mv > m0, so as to obtain the changed mass Δm 

0
0 02 2

,
1

v
m

m m m m
v c

∆ = − = −
−

  

0 2 2

1 1 ,
1

m m
v c

 
 ∆ = −
 − 

 

Substituting (1.2) 2E mc= ∆ , the kinetic energy formula is obtained 

2 2
0 2 2

1 1 ,
1

E mc m c
v c

 
 = ∆ = −
 − 

 

2
0 2 2

1 1 ,
1

E m c
v c

 
 = −
 − 

                    (a)  

Here (a) is Einstein’s improved kinetic energy formula. Let’s look at the scope 
of the kinetic energy formula. Let v c , we get 

2

22 2

1 1 ,
21

v
cv c

= + +
−

   

Take main item 
2

21
2
v
c

+ , by (a) get (1.1) 
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2
2 2

0 02

11 1 ,
22

vE m c m v
c

 
= + − = 

 
 

The kinetic energy formula (a) is suitable for (1.1). Let v = c, by (a) get 

2
0 2 2

1 1 ,
1

E m c
c c

 
 = −
 − 

 

It tends to infinity. The kinetic energy formula (a) is not suitable for (1.2). It 
seems that it is difficult to obtain the formula which is suitable for (1.1) and 
(1.2). 

Let’s look at the Journal of Shaanxi Normal University (volume 03.31, April, 
3857.53)_ 03) Professor Chen Junfu’s research on kinetic energy formula. 

Variable acceleration motion and new kinetic energy formula 
Let the initial acceleration be a0 and the final acceleration be av, then the aver-

age acceleration can be obtained. 
Let the initial acceleration be a0 and the final acceleration be av, then the aver-

age acceleration can be obtained 

0 ,
2

va a
a

+
=   

Can get ( )2
02 ,vv as a a s= = +  

Substituting 0v
c va a

c
−

=  

Get 

2
0 0 0

2 ,c v c vv a a s a s
c c
− − = + = 

 
 

From the above 
( )

2

0

,
2
cs v

a c v
=

−
 

Substituting  

( )
2

0 0
0

,
2
cE m a v

a c v
=

−
 

Namely 

2
0 ,

2
cE m v

c v
=

−
                        (c)  

Here (c) is the new kinetic energy formula, where E is kinetic energy. m0 is the 
static mass. v is the speed of motion. 

Let’s look at the scope of application of formula (c). We get 

2 2
0 0

1 ,
2 2

cE m v m v
c v v c

= =
− −

 

Let v c , 0v c ≈ , we get (1.1) 

2
0

1 ,
2

E m v=  

Let v = c, we get (1.2) 
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2 2
0 0 ,

2
cE m c m c

c c
= =

−
 

Obviously, formula (c) is suitable for (1.1) and (1.2). 

However, there is a problem in the reasoning of formula (c). 
2

c
c v−

 How is 

it obtained? Unclear. 
Besides, 0 0E m a s= , it’s not right. a0 should be the average acceleration. It 

should be 

0 ,E m as=  

From the front 2 2v as=  get 
2

2
vas = , From this we get 

2
0

0 ,
2

m v
E m as= =  

It’s still formula (1.1). It’s not a new kinetic energy formula. 
In this paper, we use Lorentz contraction principle [2] to generalize Einstein’s 

equation, and obtain generalized Einstein’s equation and new Einstein’s kinetic 
energy formula. 

2. Lorentz Contraction Principle  

In 1892, the physicist Lorentz, based on the practical research of Michelson and 
Murray, proposed that when an object moves, it shrinks in the direction of mo-
tion. This is the famous Lorentz contraction. 

Let the length before the object moves be L0, the length when the object moves 
be Lv, and the velocity be v get [1] [2] [3] [4]: 

2

0 21 ,v
vL L
c

= −                          (2.1) 

Here (2.1) is called Lorentz contraction principle. It’s called Lorentz contrac-
tion factor. Lv is called motion length. The speed of light c = 299,792,457.4 ± 0.1 
M/s. 

for example, 
Let L = 2 m, v = 100 M/s, calculated by (2.1) 

2

2 1.99999999991002 1
 299

998887349
79245

93949
7.

266929,
4vL = − =   

The greater the speed, the smaller the movement length, 
Confirmed by (2.1) L0 > Lv, From (2.1) we get the length of the change ΔL 

2

0 0 0 21 ,v
vL L L L L
c

∆ = − = − −                  (2.2) 

By (2.2) get 

2

0 21 1 ,vL L
c

 
 ∆ = − −
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Represents the length of an object as it moves. Let’s look at the length of mo-
tion of an object moving at the speed of light. 

Let v = c, and the length of change is obtained from (2.2) 

2

0 021 1 ,cL L L
c

 
 ∆ = − − =
 
 

  

Represents the maximum length of change when an object moves at the speed 
of light.  

3. Mass Shrinkage Formula 

We generalize Lorentz length contraction to mass contraction. The length of 
motion Lv is extended to motion Quality mv. 

Let m0 be the mass before the object moves, mv be the mass when the object 
moves, v be the velocity, get 

2

0 21 ,v
vm m
c

= −                        (3.1) 

Here (3.1) is called motion mass, represents the mass of an object in motion. 
It was confirmed by (3.1) that m0 > mv, 

Let the variable mass Δm be obtained from (3.1) 
2

0 0 0 21 ,v
vm m m m m
c

∆ = − = − −   

2

0 21 1 ,vm m
c

 
 ∆ = − −
 
 

                    (3.2) 

Here (3.2) represents the variable mass of an object in motion. 
For example, 
Let m0 = 2 kg, v = 100 M/s, calculated by (3.2) 

2

2 0.00000000000011126500605073301002 1 1
 2997

7,
92457.4

m
 
 ∆ = − − =
 
 

  

The greater the speed, the greater the change of mass. Let’s look at the change 
of mass when an object moves at the speed of light. 

Let v = c, and the variable mass is obtained from (3.2) 

2

0 021 1 ,cm m m
c

 
 ∆ = − − =
 
 

  

Represents the maximum mass that changes when an object moves at the 
speed of light. According to (1.2), we generalize Einstein’s equation [5], trans-
form mass into energy, and get the generalized Einstein’s equation [6]. 

4. Generalized Einstein Equation 

We can get from (1.2) and (3.2) [7] 
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2 ,E mc= ∆                          (4.1) 

From (3.2) and (4.1), we can get [8]: 

2
2

0 21 1 ,vE m c
c

 
 = − −
 
 

                   (4.2) 

Here (4.2) is called generalized Einstein equation. 
E is the energy released. m0 is the mass of the object before it moves. The 

speed of light c = 299,792,457.4 ± 0.1 M/s. 
For example, 
Let m0 = 2 kg, v = 100 M/s, calculated by (4.2) 

2
2

2 10000.00000000027816310207701002 1 1
 299792457.4

68,E c
 
 = − − =
 
 

 

The value is the same as the kinetic energy formula in (1.1). Let’s look at the 
scope of application. Let v c , according to the previous 

2 2 2

2 22 2

1 21 ,
2 21

v c v
c cv c

+
= + =

−
  

Get 
2

2 2
2 2

21 ,
2

cv c
c v

− =
+

  

From this we get  
2 2

2 2
2 2 2 2

21 1 1 ,
2 2

c vv c
c v c v

− − = − =
+ +

 

Can get 
2

2 2
2 21 1 ,

2
vv c

c v
− − =

+
 

Substituting (4.2) 
2 2

2
0 02 2 2 2 ,

2 2
v vE m c m

c v v c
= =

+ +
 

0v c ≈ , get 
2

0 ,
2

m v
E =  

The formula (4.2) is suitable for (1.1). Let v = c, which can be obtained from 
(4.2) 

2
0 ,E m c=  

This is formula (1.2). The generalized Einstein equation is suitable for both 
(1.1) and (1.2). 

Let velocity v, mass m0 = 1, E(a) denote formula (a), E(s) denote formula (4.2), 
Partial calculation: 
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( ) ( )
2

2 2
0 0 22 2

1 1 , 1 1 ,
1

vE a m c E s m c
cv c

   
   = − = − −

  −   
 

( ) ( ) ( ) ( )
10000 50000000 50000000 1
200000 20000006675 20000002225 1.0000002
65000000 2190023689283367 2137928152810761 1.0243672
299570000 2243549820812118646 86413821733172904 25.962858

v E a E s E a E s

 

The value of formula E(a) is very close to that of formula E(s). However, when 
v approaches the speed of light, the deviation of E(a) is obvious. 

Through the above discussion, it is not difficult to find that the key to the ar-
gument is Δm. Thus, a new Einstein kinetic energy formula is obtained. 

5. Einstein’s Kinetic Energy Formula 

Previously, we discussed the traditional kinetic energy formula (1.1) 
2

0 ,
2

m v
w =   

When an object is in motion, its mass changes m∆ , The total mass was ob-
tained 

0 ,m m m= + ∆  

Total energy 
2

20 ,
2 2

m mmvW v
+ ∆

= =  

Namely 
2 2

0 ,
2 2

m v mvW ∆
= +                      (5.1) 

By (3.2) get 

2

0 21 1 ,vm m
c

 
 ∆ = − −
 
 

  

We can get  

22 2
0

21 1 ,
2 2

m vmv v
c

 ∆
 = − −
 
 

  

By (5.1) get 

2 2 2
0 0

21 1 ,
2 2

m v m v vW
c

 
 = + − −
 
 

 

We can get 

2 2 22 2
0 0 0

2 21 1 2 1 ,
2 2 2

m v m v m vv vW
c c

   
   = + − − = − −
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The results are as follows 

2 2
0

22 1 ,
2

m v vW
c

 
 = − −
 
 

                   (5.2) 

Here (5.2) is called Einstein’s kinetic energy formula.  
Let v c , 0v c ≈ , and can be ignored 

2

22 1 1,v
c

− − =  

By (5.2) can get 
2

0 ,
2

m v
W =  

Formula (5.2) is suitable for (1.1).  
Let v = c and v/c = 1, we get 

2

22 1 2,c
c

− − =  

By (5.2) get 
2

0 ,W m c=  

The formula (5.2) is suitable for (1.2). 
In this way, formula (5.2) is suitable from low speed to light speed. 
Let velocity v, mass m0 = 1, E(W) denote formula (5.2), E (s) denote formula 

(4.2), 
Partial calculation: 

( ) ( )
2 2

2 2
0 02 2

1 2 1 , 1 1 ,
2

v vE W m v E s m c
c c

   
   = − − = − −
   
   

 

( ) ( ) ( ) ( )
10000 50000000 50000000 1
200000 20000004451 20000002225 1.00000011
65000000 2162751429396361 2137928152810761 1.0116109
299570000 88013904766446535 86413821733172904 1.0185165

v E W E s E W E s

 

The value of formula E(W) is very close to that of formula E(s). 

6. Conclusions 

In this paper, according to Lorentz contraction principle and Einstein equation, 
we get 

2
0 ,cE k m c=                          (6.1) 

2

21 1 ,c
vk
c

= − −  

Here (6.1) is the generalized Einstein equation. It means that the mass of an 
object shrinks and releases energy. Also 
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2
0

1 ,
2 vW k m v=                        (6.2) 

2

22 1 ,v
vk
c

= − −  

Here (6.2) is Einstein’s kinetic energy formula. It means that the mass of an 
object expands and absorbs energy. 

The generalized Einstein equation and Einstein’s kinetic energy formula are 
all correct. 

The above energy formula is based on the theory of mass and energy conver-
sion. According to this theory, the wave particle image can be interpreted. Par-
ticle is mass. Waves are energy. The conversion of mass into energy is a wave. 
When energy is converted into mass, it is called a particle. 

Light is a wave of mass and energy. When mass and energy are transformed, 
particles contract in the direction of motion and release energy. Then it absorbs 
the energy and the particles expand in the direction of motion. Particles move 
through contraction and expansion. 

It can also explain the speed limit of light. The mass of the particle shrinks to 
the minimum, the energy is the maximum, and the speed is the maximum. The 
mass of the particle shrinks to the limit, the energy is the limit, and the speed is 
the limit. This speed limit is the speed of light. 

The theory of mutual transformation between mass and energy can be re-
garded as the basis of relativity. This theory is correct. 
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