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Abstract  
Double-slit experiments form the cornerstone of quantum theory. 
This study simulated the movement of 100,000 particles individually based on a 
straightforward assumption. 
We assumed that the movement of a particle is influenced by the particle preceding it. 
Consequently, the simulation successfully reproduced the single-slit and double-slit 
experiment results. 
 
 
Main text 
 
Introduction: Double-slit experiments involving particles are fundamental to quantum 
theory.(1) 
This study aims to reproduce the results of double-slit experiments through simulations, 
employing simple assumptions and computational programming. 
 
Method: Particles in the simulation traversed slits individually, adhering to specific conditions 
during their passage.  
・A moving particle is influenced by the particle preceding it. The horizontal distance 
traversed by the preceding particle, measured from the starting point of the current particle, 
is designated as r. The displacement, representing the horizontal shift ⊿x of the following 
particle, is inversely proportional to r. This process was repeated 100,000 times, and the 
resulting distribution was plotted. 
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 (1) Δ𝑥 = 𝐴
𝑟

 



In the simulation, r was treated as a continuous variable,  
A was assumed to be constant for single-slit experiments and to have two conditional values 
for double-slit experiments. 
Additionally, A, assuming the particle to be an electron, is defined as:  
 

 (2) 𝐴 = µ𝑒2𝑛𝐿𝑙
2π𝑚 = 𝑐𝑜𝑛𝑠𝑡

 
where n is a constant. Its value is constant for single-slit experiments, while it takes two 
distinct values depending on whether the particles follow the same slit as its predecessor or 
a different one. 
 
μ： magnetic permeability 

e： electron charge 
π：pi 
m： mass of electron 
L： slit-specific constant 
l： slit-specific constant (smaller unit than L) 
n：slit-specific constant (two values) 
μ： μ=1.26×10-6  [H/m] 
e： e=1.6×10-19  [c] 
π： 3.14 
m： 9.1×10-31 [kg] 
L： 1 
l： 1  
n： Single slit：1000 
Double slit: 1000 or 500000 
It remains constant in single-slit experiments. In double-slit experiments, it varies depending 
on the relationship between successive particle paths. 
 
Result： 
 
1. Single slit 
Under the given assumptions, electrons reached a distance of 15 μm. 
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2. Double slit 
Under the given assumptions, electrons reached a distance of 60 μm. 
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Consideration： 
The simulation was conducted under the assumption that the trajectory of each particle was 
influenced by the path of the preceding particle. 
 
We assumed the particles to be electrons, and the analysis was grounded in 
electromagnetic theory. (2)(3) 
The concept of time was incorporated into the magnetic field generated using the 
Biot–Savart law. 
Magnetic-field superposition was considered to occur only near the slit. 
 
 
According to the Biot-Savart law, the magnetic field produced by a current flowing through a 
straight line can be expressed as: 
 
 

 (3) 𝐵 = μ𝐼
2π𝑟

 
Substituting   𝐼 = 𝑒𝑛𝑣

0

 

 (4) 𝐵 =
μ𝑒𝑛𝑣

0

2π𝑟



 
The Lorentz force acting on an electron due to this magnetic field is given by: 
 

 (5) 𝐹 = 𝑒𝑣
1
𝐵 =

µ𝑒2𝑛𝑣
0
𝑣

1

2π𝑟

 
We approximated the force acting on the particle to simplify the equations. 
All particles were assumed to have identical velocities, i.e., v1= v0. 
Additionally, we assumed negligible l when L>>l. 
Moreover, the L section was assumed to move horizontally at a constant velocity. 
 

 (6) 𝑣 = 𝑙
𝑣

0
× 𝐹

𝑚

 
 (7) 𝑡 = 𝑙+𝐿

𝑣
0

 
Its horizontal velocity and transit time were v and t, respectively. 
Substituting  yielded:  Δ𝑥 = 𝑣×𝑡
 

 (8) Δ𝑥 = µ𝑒2𝑛𝑙(𝑙+𝐿)
2π𝑚 × 1

𝑟

 
Finally, we obtained the formula used in the simulation by assuming L>>I. 
l was assumed to differ based on the slit traversed by the particle for double-slit experiments, 
making n a binary variable. 
 

 (9) 𝐼 = ∫∫ Δ𝑥𝑑𝑥𝑑𝑡 = ∫ ψ(𝑥)𝑑𝑥
||||

||||

2

 
The motions of electrons within the slit were superimposed over time, resulting in the final 
equation. 
 
Conclusion 
A double-slit experiment was simulated under the assumption that the trajectory of each 
particle was influenced by the preceding particle. The results were successfully reproduced 
using a straightforward definition and computational simulation. 
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