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Abstract- This paper proposes mass interaction principle (MIP) as: the particles will be subjected 
to the random frictionless Brownian motion by the collision of space time particle (STP) 
ubiquitous in spacetime. The change in the amount of action of the particles during each 
collision is an integer multiple of the Planck constant h. The motion of particles under the action 
of STP is a Markov process. Under this principle, we infer that the statistical inertial mass of a 
particle is a statistical property that characterizes the difficulty of particle diffusion in spacetime. 
Within the framework of MIP, all the essences of quantum mechanics are derived, which proves 
that MIP is the origin of quantum mechanics. Due to the random collisions between STP and the 
matter particles, matter particles are able to behave exactly as required by the supervisor and 
shepherd for all microscopic behaviors of matter particles. More importantly, we solve a world 
class puzzle about the anomalous magnetic moment of muon in the latest experiment, and give 
a self-consistent explanation to the lifetime discrepancy of muon between standard model 
prediction and experiments at the same time. Last but not least, starting from MIP, we prove the 
principle of entropy increasing and clarify the physical root of entropy at absolute zero. 
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Abstract- This paper proposes mass interaction principle (MIP) as: the particles will be subjected to the random frictionless 
Brownian motion by the collision of space time particle (STP) ubiquitous in spacetime. The change in the amount of action of 
the particles during each collision is an integer multiple of the Planck constant h. The motion of particles under the action of 
STP is a Markov process. Under this principle, we infer that the statistical inertial mass of a particle is a statistical property that 
characterizes the difficulty of particle diffusion in spacetime. Within the framework of MIP, all the essences of quantum 
mechanics are derived, which proves that MIP is the origin of quantum mechanics. Due to the random collisions between STP 
and the matter particles, matter particles are able to behave exactly as required by the supervisor and shepherd for all 
microscopic behaviors of matter particles. More importantly, we solve a world class puzzle about the anomalous magnetic 
moment of muon in the latest experiment, and give a self-consistent explanation to the lifetime discrepancy of muon between 
standard model prediction and experiments at the same time. Last but not least, starting from MIP, we prove the principle of 
entropy increasing and clarify the physical root of entropy at absolute zero. Within the framework of MIP, we comprehensively 
discussed the Copenhagen interpretation. It leads to an important conclusion that Copenhagen interpretation is unnecessary 
for the quantum mechanical system. We found that Maxwell’s classical electromagnetic theory is applicable to the microscopic 
world not as previously thought. The key is that Brownian motion and classical electromagnetic theory must be combined 
together to completely solve the problem of electrons outside the nucleus not radiating electromagnetic waves.
Keywords: mass interaction principle, special relativity, schrödinger equation, electromagnetism, photon, spin.

Author: Institute of Theoretical Physics, Grand Genius Group, Beijing, P. R. China. e-mail: cj_gu@grandgeniusgroup.com

I. Introduction

a) Spacetime Fluctuation, STP and MIP
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b) Inertia Mass is a Statistical Property
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c) Realistic Interpretation of Quantum Mechanics

d) Photon under the MIP framework
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e) Radiation under the MIP framework
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f) Fremion spin under the MIP framework

g) Muon anomalous magnetic moment under the MIP framework
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II. Mass Interaction Principle

h) Entropy under the MIP framework

a) Proposing the MIP
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b) The Nature of Spacetime within the framework of MIP
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c) Energy spectrum of STP
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III. Random Motion and Spacetime Diffusion Coefficient

a) Langevin Equation
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b) Fokker-Planck Equation
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Figure 1:

c) From spacetime scattering to spacetime diffusion coefficient

i. From spacetime scattering to spacetime diffusion coefficient
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Figure 2:

ii. From Spacetime Scattering to the Spacetime Diffusion Coefficient
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Figure 3:
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d) Statistical mass of fundamental particles
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e) Momentum and energy within the framework of MIP
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IV. Mass-Diffusion Uncertainty Relation
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a) Mass-Diffusion Uncertainty

b) Instantaneous statistical inertia mass
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c) Position-Momentum Uncertainty Relation
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d) Energy-Time Uncertainty Relation
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a) Decompositions of the Real Velocity

V. Random Motion of Free Particle under MIP
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b) From MIP to SchrÖdinger Equation
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ψ
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c) Physical Meanings of Potential Functions R and I
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d) Space-time Random Motion of Charged Particles in Electromagnetic Field
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Mass Interaction Principle as a Foundational Framework for Quantum Mechanics

e) Stationary SchrÖdinger Equation from MIP
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f) Ground States of Hydrogen Atoms in MIP
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i. Deriving the amount of elementary charge from MIP
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ii. Quantum number n of STP determining the orbit of hydrogen atoms

iii. Generalisation to Hydrogen-like atoms
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a) General Principle

VI. Quantum Measurement in MIP
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b) EPR Paradox in MIP
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a) Path Integral of Free Particle and Spacetime Interaction Coefficient

VII. From MIP to Path Integral
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b) Path Integral of Particle in an External Potential and Spacetime Interaction 
Coefficient



 
 

 
 

 

 
 
 
 
 
 
 
 
 
 

 

 

Mass Interaction Principle as a Foundational Framework for Quantum Mechanics
G
lo
ba

l 
Jo

ur
na

l 
of
 S

ci
en

ce
 F

ro
nt
ie
r 
R
es
ea

rc
h 

 (
 A

 )
  
X
X
IV

  
Is
su

e 
 I
II
  
V
er
si
on

  
I 

 Y
ea

r 
20

24

86

© 2024 Global Journals

a) Essential Properties of Electronic Charge In Modern Physics

VIII. STP Vortices as an Origin of Photon
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b) 2+1-dim Complex Scalar Space-time field
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c) Abrikosov-Nielsen-Olesen-Zumino Vortex
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d) From 2+1-d to 3+1-d
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e) The Origin of Photon from ANOZ Vortex

i. Dynamics on normal slice
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ii. The Hodge duality
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f) The Coulomb Force
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g) Another Derivation of EoM of Photons

Figure 4:
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h) Photon and vortex tube

Figure 5:
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i) The generation of charged leptons in MIP
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j) Conclusion of the section
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IX. Radiation of Charged Particles in the MIP Framework
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a) Radiation of free charged particles
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b) Radiation of charged particles in bound state
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c) Copenhagen interpretation revisited
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X. STP Vortices as an Origin of Fermion Spin
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a) Topological phase transition of STP vortices

Figure 6:
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b) The isotropic vortex

Figure 7:
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c) Pauli exclusion principle

d) STP as shepherd of matter particles
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a) Theoretical framework

XI. Muon Physics and MIP
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b) Muon anomalous magnetic moment
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Figure 8:
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c) Muon decay problem
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Figure 9:
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Figure 10:
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d) Lepton anomalous magnetic moment and MIP

i. Electron anomalous magnetic moment
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ii. Tauon anomalous magnetic moment
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e) Summary

XII. Entropy in MIP
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a) Entropy in phase space
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b) Entropy at absolute zero
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c) Entropy at finite temperature
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d) Comparing between entropy at finite temperature and absolute zero
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e) Proof of entropy increasing principle
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f) Why did nature choose Brownian motion?
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g) Summary

XIII. Summary
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Appendix A: Brown Motion and Markov Process
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Appendix B: Decomposition of Random Variables
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Appendix C: Additional Physics Example with Three Speed

Decomposition

Appendix D: From MIP to the Uncertainty Principle
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Theorem 2:

Proof:

Appendix E: Self Isomorphism on Direct Product Spin Clusters
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Appendix F: Field Theory Calculations for Fermionic Loop Integral
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