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Abstract 
We know that when an electron, a matter particle, collides with a positron, an 
antimatter particle, they annihilate each other as the energy in the two particles 
is carried away by two real photons to conserve energy. The same phenomenon 
occurs as all matter annihilates an equal quantity of antimatter. In the case of 
charged particles like the proton and the antiproton, their opposite charges 
cancel while in the case of neutral particles like the neutron and the antineu-
tron, their opposite spins cancel. In all cases, it is the cancellation of forward 
moving time for matter and backward moving time for antimatter that is re-
sponsible for the annihilation process having taken place. A reactor to produce 
energy for commercial use has been proposed based on matter antimatter colli-
sions. 
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1. The Cancellation of Time  

We consider the relationship between the Electric and Magnetic fields when 
viewed from two different reference frames. They are given by [1]: 

x xE E′ =  

( )y y zE c E c Bγ β′ = −  

( )+z z yE c E c Bγ β′ =  

x xB B′ =  

( )y y zE cB Bγ β+′ =  

( )z z yB B E cγ β′ = −  

We pick the unprimed Electric and Magnetic fields as the rest frame for the 
charge q, and the primed Electric and Magnetic fields as the frame in which the 
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charge q is moving with velocity v along the x-axis. 
From Coulomb’s Law in the rest frame: 

( )2
0ˆ 4E q r rε= × π  and 0B = . 

In spherical coordinates since: 
ˆ ˆ ˆsi ˆsin cos si osn n cr x zyθ θφ θφ= + + ,  

we get: 

( )2
0sin co 4sx rE q φθ επ=   

( )2
0sin si 4ny rE q φθ επ=   

( )2
0co 4szE q rθ επ=   

0x y zB B B= = =  

Using the above relationships between primed and unprimed Electric and 
Magnetic fields, we get:  

( )2
0sin co 4sxx E qE rθ φ ε′ π==   

( )2
0sin sin 4yy qE rEγ γ φ εθ=′ = π   

( )2
0cos 4z zEE rqγ θγ ε′ = π=   

0xB′ =   

( )2
04cosy z cB E rqγβ γβ θ ε′ π==   

( )2
0sin sin 4z y c qB E rγ εθβ γβ φ′ = − π= −  

( ) ( )22
0

3
0The Energy Density Ener y 4

3
21

2
g r E B µε ′ ′+π= =  

Hence 

( ){

( ) ( )}

2

2 2 2 2 2 2 2

0

1 22 2 2 2

Energy

1 sin cos sin sin cos
24

cos sin s1 in

mc

q
r

θ φ γ θ φ γ θ
ε

γ θ θ φ

=

= ± × +

−

+
π

× ++

 

If 1γ =  the second term inside {( ) + ( )}1/2 becomes 0 as it is due to the 
Magnetic field and the first term becomes 1 as it is due to the Electric field. We  

get the simpler [2] equation 
0

1
24

q
rε

±
π

 in this special situation as it is for the 

frame of reference in which the charge q is at rest. 
Energy can produce both positive and negative charges +q and −q. Next let us 

examine what happens when a charged particle and antiparticle annihilate each 
other. If +q and −q both → 0 that implies m → 0 in accordance with the above 
equation, and that is exactly what happens when an electron and positron anni-
hilate to produce two real photons of zero mass moving away with the same 
energy as the electron positron pair to conserve energy. 
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The question then arises why positive and negative charges in a plasma do not 
annihilate one another. The reason is that besides opposite charges, opposite 
times must also cancel out. For the electron time moves in the forward direction 
while for the positron time moves in the backward direction. Hence time also 
cancels out leading to two photons which move at the speed of light for which 
time stands still. 

The same rules must also apply for neutral matter and antimatter annihilation 
because neutral matter is made up of protons, electrons, and neutrons while 
neutral antimatter is made up of antiprotons, positrons, and antineutrons. While 
neutrons and antineutrons have no charge, they have opposite spin and hence 
their spins must cancel each other. The cancellation of spin should also apply to 
neutrinos and antineutrinos when they interact since they also carry opposite 
spin. CRT is a symmetry where C (charge conjugation) stands for matter or an-
timatter charge, R stands for rotational spin clockwise or counterclockwise, and 
T stands for time moving forward or backward. Hence, we need cancellation of 
charge for charged particles and antiparticles, cancellation of spin for neutral 
particles and antiparticles, but cancellation of time in all cases which is the 
condition that must always be met for particle-antiparticle annihilation to 
take place. 

2. Particle Antiparticle Reactors 

Antimatter has been considered as a trigger mechanism for nuclear weapons, 
and as the possibility of creating thermonuclear energy [3]. We propose an al-
ternative method of creating energy by shooting electron-positron or pro-
ton-antiproton beams at each other and using the energy released as a means of 
producing commercial energy as in a fission reactor without the radioactive by-
products. This type of energy production should be compared to the proposed 
fusion reactors such as magnetically confined or inertially confined fusion with 
the advantage of 100% conversion of the mass in the two beams into pure energy, 
a conversion factor that neither fission nor fusion can reproduce, and without 
the need for raw materials uranium-235 or plutonium-239 that would be needed 
for fission, or deuterium and tritium needed for fusion reactions to take place. 

3. Conclusion 

A reactor in which antiproton beams are made to collide with electron beams of 
the same velocity should be an advantageous scenario to consider since the anti-
proton is 1836 times heavier than the electron. Hence for the same beam vo-
lumes (equal length and radius), the ratio of the densities of the antiproton beam 
to the electron beam would be 5.45 × 10−4, thereby reducing the necessity of 
producing intense antiproton beams. 
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