
Momentum, Magnetism, and Continuous Waves 
 

What follows is an informal continuation of the work presented in “A Computational Model of               
Time-Dilation” [1], in which we presented a theory of time-dilation rooted in information theory              1

and computer theory, with equations for time-dilation that are identical in form to those given by                
the special and general theories of relativity. In this note, we present models of momentum,               
magnetism, and continuous waves that are consistent with the model of physics we presented in               
[1], thereby presenting the outlines of a complete, and unified model of physics. 
 
Momentum 
 
We assume that particles can exchange momentum without exchanging energy, and that            
momentum is always conserved in any such interaction. That is, we assume that particles can               
interact by exchanging energy, or by exchanging momentum without exchanging any energy.            
The latter type of interaction will change the direction of motion of both particles, but will not                 
change the magnitude of the velocity of either particle. 
 
The momentum of a particle is, in our model, proportional to the rate at which the energy of the                   
particle traverses a point in space (see Section 3.6 of [1]). 
 
Similarly, we assume that a field can interact with a particle by exchanging energy with the                
particle, or by exchanging only momentum with the particle, without exchanging any energy. 
 
This model of momentum would not, as a general matter, change the equation for the force                
exerted on a particle. However, it would allow for a particle to be displaced in a field without the                   
magnitude of the velocity of the particle changing. That is, a particle can be displaced in a field,                  
and simply rotate, since we explicitly allow for the possibility that a field exchanges only               
momentum with the particle, and not energy. This is precisely what happens in the case of a                 
charge displaced in a magnetic field. 
 
The Force-Carriers of the Electrostatic, Magnetic, and Gravitational Forces 
 
We assume that the strength and direction of a field is not meaningfully impacted by the                
presence of particles with which it interacts, though we assume that both energy and momentum               
are conserved in any interaction between a field and a particle. Therefore, it does not seem                
realistic under this view that the force-carriers of the electrostatic, magnetic, and gravitational             
forces are photons.  
 
As an initial matter, photons interact with ordinary mass, so this precludes an ordinary photon               
from serving the role of force-carrier for the electrostatic and magnetic forces, since these forces               
act only on charges. Further, when a particle interacts with a field, its acceleration is always in a                  
particular direction, and as a result, fields organize the motions of the particles with which they                
interact. In contrast, photon collisions cause particles to scatter, and light as a general matter can                

1 Available at www.researchgate.net/publication/323684258_A_Computational_Model_of_Time-Dilation. 

 



give up its energy in the form of heat, which is the least organized form of acceleration.                 
Additionally, since any such force-carrier would give up momentum and possibly energy with             
each interaction, it must have a high momentum in order to maintain the integrity of the strength                 
and direction of the field. If the force-carrier were a photon, then it would necessarily be a                 
high-energy photon. However, a field comprised of high-energy photons would likely be            
disruptive to any system with which it interacts, causing particles to scatter, rather than causing               
systems to take on an organized and uniform direction of acceleration. Moreover, high-energy             
photons are capable of colliding with each other, in some cases producing massive particles,              
meaning fields could, under this hypothesis, spontaneously generate mass. Therefore, it is more             
likely, and more sensible, to assume that the force-carriers for these three forces are unique,               
high-energy particles that give up momentum and energy only in limited circumstances, and in a               
particular manner. In the case of a magnetic field, it is possible that the force carriers don’t move                  
at all, suggesting the possibility that a magnetic field consists of a type of stationary energy (see                 
“Magnetic Field Lines” below). 
 
Magnetic Fields 
 
The Displacement of Charges 
 
We assume that a magnetic field is generated whenever one charge is displaced with respect to                
another charge. As a result, charges that are traveling with the same velocity will not generate a                 
magnetic field, whereas charges that are traveling with unequal velocities can generate a             
magnetic field. Further, we assume that the strength of the resultant magnetic field is given by                
the Biot-Savart Law for point charges. 
 
In order to calculate the strength of the magnetic field generated by two displaced point charges,                
we treat one charge as stationary, and then use the relative velocity of the other charge with                 
respect to the “stationary” charge to determine the strength of the magnetic field generated by the                
displacement of the charges, in accordance with the Biot-Savart Law. 
 
Because our model has objective frames of reference (see Section 5 of [1]), we do not view                 
magnetic fields as “subjectively” measured by observers. Rather, we assume that magnetic fields             
are objectively created whenever one charge is displaced with respect to another, and that the               
strength of the resultant magnetic field generated is equal in all frames of reference, and given by                 
the Biot-Savart Law. 
 
Because the relative velocity of one particle with respect to another is the same when measured                
in any frame of reference, the magnetic field generated by two charges will be the same in every                  
frame of reference, since it is determined only by this relative velocity, in accordance with the                
Biot-Savart Law. Note, however, that a single moving charge in true isolation would not, in our                
model, generate a magnetic field, since there is no second charge with respect to which it has                 
been displaced.  2

2 We do not attempt to explain why the displacement of charges produces magnetic fields, but instead treat it as an                     
axiom of physics. We do, however, note that the Biot-Savart Law is consistent with a theory that explains the                   
emergence of a magnetic field as a result of a change in the direction of the line of symmetry between two charges.                      

 



 
The Source of a Magnetic Field 
 
We assume that a charge experiences a force in a magnetic field only when the charge is                 
displaced with respect to the source of the magnetic field. For purposes of determining the               
source of a magnetic field, we consider not just the individual moving charges, but the overall                
magnetic field generated by those moving charges. 
 
We assume that the source of a magnetic field generated by a point charge is the point charge                  
itself. 
 
In contrast, we assume that the source of a magnetic field generated by a moving current is not                  
the individual electrons within the wire carrying the current, but is instead the entire wire. That                
is, in the case of a current carrying wire, the source of the resultant magnetic field is a line, not a                     
point. Similarly, we assume that the source of the magnetic field generated by a permanent               
magnet is not the individual charges moving within the magnet, but the macroscopic magnet              
itself. As such, in the case of a large number of charges moving within close proximity of each                  
other, for purposes of identifying the source of the resultant magnetic field, we ignore the               
individual motions of those charges, and instead treat the resultant magnetic field as a single               
macroscopic object. Further, as noted above, we treat the resultant magnetic field as a single               
objective physical reality that exists in all frames of reference. 
 
As such, one charge that is stationary relative to another moving charge will be displaced in the                 
magnetic field of the moving charge, and therefore, the stationary charge will experience a              
magnetic force (which we will discuss in greater detail below). In contrast, a charge that is                
stationary relative to a wire carrying a current will not be displaced in the magnetic field of the                  
wire, since the charge has a velocity of zero relative to the wire, generating no displacement in                 
the magnetic field of the wire. 
 
In short, we view the magnetic field generated by a large number of moving charges as a whole,                  
as in the case of a current carrying wire or a permanent magnet. In contrast, we view the                  
magnetic field generated by a point charge as being generated by the point charge itself. We do                 
not present any theory as to how many individual charges are necessary, or at what distances                
they must be positioned, in order to generate a single macroscopic magnetic field. However, we               
note that as a practical matter, the current within a wire, and the electrons within a permanent                 
magnet, each generate a single, macroscopic magnetic field that we can treat as a whole, thereby                
disregarding the individual velocities of the charges in each case. 
 
Displacement in a Magnetic Field 
 

That is, two charges travelling with equal velocities will not generate a magnetic field. Similarly, two charges                 
traveling with unequal velocities along the same line of motion will not generate a magnetic field. If, however, two                   
charges are displaced in a manner that causes the line of symmetry between them to rotate, then a magnetic field will                     
emerge. 

 



As noted above, we assume that a charged particle will experience a force in a magnetic field                 
only if that charge is displaced with respect to the source of the magnetic field. Further, we                 
assume that the force experienced by the charge is determined by the rate at which the total                 
charge within the particle, which we assume to be evenly distributed among the mass quanta               
within the particle (see Section 3.6 of [1] generally), traverses a point in space within the                
magnetic field. It follows that each mass quantum within a particle will have a charge of q/N,                 
where q is the total charge of the particle and N is the number of mass quanta within the particle.                   
 3

 

As the charge traverses the magnetic field, its mass quanta will therefore cause quantized charges               
of q/N to cross each point in space along the path of the particle, much like a current. 

 

Consider a particular fixed point along the path of the charge through the magnetic field. It                
follows that the total amount of charge that traverses that point in space over an interval of tp                  
seconds is given by, 

 

Q = ( q/N ) ( f tp ) = ( q/N ) ( v / c ) tp = q v/c.λ  

 

That is, Q is given by the product of the amount of charge per mass quantum, multiplied by the                   
number of quanta within the charge that will traverse a point in space over tp seconds (see                 
Section 3.6 of [1]), thereby giving the total "current" through that point in space over tp seconds. 

 

Now assume that each point in the magnetic field contains some discrete number of quanta of                
energy that "power" the magnetic field, and interact with charges, giving up momentum to              
charges that traverse the magnetic field (see Section 4 of [1]). It follows that we can view Q as a                    
measure of the strength of the interaction between each quantum in the magnetic field, and the                
moving charge. That is, the greater Q, the greater the "current" through each magnetic field               
quantum, and therefore, the greater the interaction between the charge and each magnetic field              
quantum. Similarly, the greater B (the strength of the magnetic field) the greater the energy of                
the field per point in space, and therefore, the greater the total interaction between the charge and                 
each point in the magnetic field. 

 

Therefore, the total force on the charge moving through the magnetic field should be a function                
of B and Q, which is indeed the case, since the force is given by, 

 

F = Bqv = BQc. 

 

3 We assume that even in the case where q = e, the elementary charge, the individual mass quanta within the electron 
nonetheless have a fractional charge of e/N. 

 



From this we can infer that the force on the charge is proportional to the "current" through each                  
magnetic field quantum, and proportional to the number of field quanta.  4

 
Continuous Waves 
 
In [1], we presented a quantized model of energy, and showed that our model implies the correct                 
equations for time-dilation due to motion, and gravity. Despite the utility and simplicity of a               
discrete model of physics, it is also useful to allow for the possibility of truly continuous                
structures, such as waves. Other models of physics, such as Quantum Mechanics, and classical              
physics, rely on the existence of continuous waves to explain a wide variety of physical               
phenomena. Though the model presented in [1] is inherently discrete and quantized, we show              
below that it can be expanded in a simple manner to allow for the existence of continuous                 
physical structures that nonetheless have quantized energy. 
 
The Quantization of Energy 
 
In [1], we assumed that E0 is the minimum quantized energy, and that as such, all particles have a                   
total energy that is an integer multiple of E0. We still assume that this is the case, however, we                   
allow this energy to be spread about a line, area, volume, or other higher dimension space. That                 
is, we assume that a particle can propagate as a truly continuous wave, but that when the particle                  
exchanges energy with another particle, it always exchanges its energy in multiples of E0.              
However, we allow for particles that propagate as waves to exchange momentum in any amount.              

This is consistent with the observation that single photons propagate as waves, and interact with                5

objects by exchanging momentum (e.g., the “double-slit wall” of a double-slit apparatus),            
without giving up any energy, or “collapsing” into a discrete particle. 
 
In short, we allow for a particle such as a photon to propagate as a truly continuous wave,                  
interact with objects by giving up its momentum as a wave (which would generate interference               
patterns when single particles are repeatedly fired through a double slit), but assume that once               
the particle exchanges energy with another system, it does so in integer multiples of E0, in a                 

4 Because our model views fields as actual physical systems that consist of energy and interact with particles, it                   
follows that any particle that interacts with a field should experience time-dilation due to its interactions with the                  
field. This is already known to be the case for a gravitational field, but our model implies that particles that interact                     
with magnetic, and electrostatic fields should also experience time-dilation due to those interactions, though we do                
not present any model as to how much time-dilation would result in either case (see Section 4 of [1]). Further, by                     
analogy to the model of gravitational fields presented in Section 4 of [1], it follows that the higher the frequency of a                      
photon, the greater the number of interactions per unit of time the photon will experience within a gravitational field.                   
That is, the higher the frequency of a photon, the greater the number of quanta the photon contains, and since the                     
velocity of a photon is fixed, the number of interactions between a photon and any gravitational field will increase as                    
a function of the photon’s frequency. This implies that a higher frequency photon will interact more often with a                   
gravitational field, and should, therefore, experience a greater gravitational force, when compared to a lower               
frequency photon. 
5 Though direction of motion is quantized in the model presented in [1], we assume that, as a practical matter, the                     
amount of momentum exchanged between particles can be treated as an effectively continuous quantity. However,               
we view waves as truly continuous structures that contain an infinite number of points. 

 



particular location. That is, the wave “collapses” to a discrete particle once it exchanges energy               6

with another system, but can exchange momentum with another system as a wave, without              
collapsing into a discrete particle. 
 
The Existence of a State-Space 
 
As noted above, we allow for the quantized energy of a particle to be spread about a subset of a                    
continuous space. Further, we allow for the possibility that this energy is spread about a higher                
dimensional space, beyond physical 3-space. This would allow for a particle to exist in multiple               
states simultaneously, as is possible in Quantum Mechanics. This would also allow for multiple              
states of a single particle to exchange momentum with another system at the same time, in the                 
same location of physical space.  
 
However, we assume that whenever a particle exchanges energy with another system, it does so               
in integer multiples of E0, in a particular location, in a particular state. That is, when a particle                  
that generally propagates as a wave exchanges energy with another system, it “collapses” to a               
discrete particle in a particular state in a particular location. We call the vector pair of a given                  
state and a given position for a particle a state-point. That is, a state-point is a point in the space                    
formed by the cartesian product of physical space, and the state-space of the particle. We call the                 
set of all state-points occupied by a wave at a given moment in time the phase-space of the                  
particle at that moment in time. As a result, the phase-space of a particle at a given moment in                   
time contains the set of all state-points in which the particle could collapse.  7

 
The Units of a Continuous Wave 
 
Because we view a wave as energy spread about a line, area, volume, or other higher                
dimensional space, it follows that the units of a wave are, in our model, E / Ln, where E is                    
energy, L is length, and n is the dimension of the space over which the energy is spread. For                   
example, if the energy of a particle is spread over a line, then the units of the resultant wave will                    
be E / L, the same units as force. The units of a “collapsed wave” (i.e., a discrete particle                   
generated when n = 0) can therefore be viewed as pure energy, which is consistent with the                 
model of a discrete particle we presented in [1]. 
 
The Structure of a Wave 
 
We assume that a wave is a quantized amount of energy distributed about a continuous subset of                 
a finite dimensional Euclidean space. Though we do not require a wave to be shaped like a                 
classical wave (i.e., with a physical wavelength and physical amplitude), we do of course allow               
for classical waves. For example, a “solid” sphere, the surface of a sphere, or a line segment, in                  

6 Specifically, a “horizontal” particle of the type described in Section 3.5 of [1]. 
7 In Section 3.2 of [1], we presented a model of elementary particle decay that implicitly made use of a state-space,                     
where massive particles changed states over time, which could eventually cause the particle to transition to some                 
other particle, or set of particles. In this note, we are treating this state-space as an actual space in which particles                     
can be thought of as having a velocity (i.e., the rate at which the particle changes states is the rate at which the                       
particle changes position in the state-space). 

 



each case about which some amount of energy was distributed would constitute a wave for               
purposes of our model. Further, we assume that each point within a wave has some directional                
unit vector that gives the instantaneous direction of the wave at that point. This does not imply                 8

that the wave is moving, but rather, that each point on the wave has a directional vector                 
associated with it. By U(x) we denote the directional vector of the wave at the point x.  
 
Further, we assume that there is a function f, that when evaluated at any point x within the wave,                   
gives the amplitude of the wave at that point A = f(x), where A for all x. Note that we              0, ]∈ [ 1       
do not view amplitude as a physical “height” associated with a point within the wave. For                
example, a perfectly flat line along which the energy of a particle is distributed will have an                 
amplitude at each point, but will not have a physical “height”. Instead, we assume that the                
probability that the wave collapses to a discrete particle at a state-point within a given region of                 
the phase-space is given by the integral of the amplitude over each point in that region R, divided                  
by the integral of the amplitude over the entire phase-space S. 
 
That is, 
 

PR = 1/b A,∫
 

R
 

where b = A. That is, f(x)/b = A/b is a probability density function, and the probability of a   ∫
 

S
                

collapse occuring within the region R is given by the integral of f(x)/b over the region R. 
 
Further, we assume that the total energy contained within the region R of a wave is given by, 
 

ER  = ET/b A = ETPR,∫
 

R
 

where ET is the total energy of the particle.  
 
This implies that,  
 

8 Since even a one dimensional line is continuous, and therefore contains an infinite number of points, it follows that                    
a wave would, in our model, always contain an infinite amount of information. If true, this would have profound                   
consequences for the theory of computation, and could allow for systems that are capable of solving non-computable                 
problems in a finite amount of time. For example, in our model, as a wave propagates, the directional vectors                   
associated with each point on the wave could change directions over time. It follows that, upon each click, an                   
infinite number of vectors along the wave could change values. If we view some countable subset of that set of                    
vectors as the tape of a UTM, then the progression of these vectors over a finite interval of time is equivalent to the                       
entire infinite tape of the UTM being repeatedly rewritten over a finite interval of time, which clearly cannot be                   
accomplished by a UTM. Moreover, by using a 2-dimensional wave, we could represent the entire progression of                 
the tape of a UTM over an infinite period of time in a single instant, by using a countable number of lines within the                        
wave, with each line representing the tape of the UTM at a given moment in time. Thus, a truly infinite system could                      
allow us to model a UTM capable of rewriting its entire infinite tape in a finite amount of time, and represent the                      
progression of the tape of an ordinary UTM over an infinite period of time, in each case, within a finite space, and                      
over a finite period of time. 

 



PR = ER / ET. 
 

That is, the probability of the particle collapsing to a state-point in a given region is determined 
by the that region’s share of the particle’s total energy. 
 
We assume that the net amplitude of two waves at a given point is given by, 
 

f(x) = ||E1f1(x)U1(x) + E2f2(x)U2(x)|| / (E1 + E2). (Eq. 1) 
 
For example, two waves that have equal energies, and equal amplitudes at all points in their                
combined phase-space, but opposite directional vectors at all points, will have a net zero              
amplitude at all points. That is, for any such pair of waves, E||f1(x)U1(x) + f2(x)U2(x)|| = 0 for all                   
x. As a result, the probability of interacting with the net resulting wave over any region of the                  
combined phase-space will be zero. We assume that two identical classical waves, each with a               
wavelength of , but offset by a distance of ½ , will have equal amplitudes at all points, but  λ        λ          
directional vectors that point in opposite directions at all points, and therefore, a net amplitude of                
0 at all points in their combined phase-space. 
 
Finally, we assume that the net directional vector of two waves at a given point is, 
 

U(x) =  (E1f1(x)U1(x) + E2f2(x)U2(x)) / ||E1f1(x)U1(x) + E2f2(x)U2(x)||.  9

 
The Substance of a Magnetic Field 
 
We assume that a magnetic field line is a discrete amount of energy generated by a magnetic                 
field that is spread about a line (i.e., a one-dimensional wave) in that magnetic field. Further, we                 
assume that the direction of a magnetic field line at a point x is the direction of the unit vector                    
U(x) at that point. Thus, we view a magnetic field as a collection of one-dimensional waves. 
 
Because the units of a wave are given by E / Ln, it follows that the units of a magnetic field line                      
are given by E / L (i.e., the same units as force). Note that we are not attempting to redefine the                     
units of the strength of a magnetic field. Rather, we are arguing that the substance of a magnetic                  
field line itself has units of E / L. 
 
The Direction of Force on a Moving Charge in a Magnetic Field 
 
Because we view magnetic field lines as one-dimensional waves, it follows that we can view the                
interactions between two magnetic fields as a series of one-dimensional waves interacting, using             
the assumptions set forth above. 
 
For example, consider an electron moving orthogonally through a constant magnetic field            
generated by a permanent magnet. If we assume that the north pole of the permanent magnet is to                  

9 We treat the net resulting wave as effectively non-existent at all points where ||E1f1(x)U1(x) + E2f2(x)U2(x)|| = 0.                   
This does not mean that energy can be “destroyed”, but that the energy of one wave can effectively be “hidden” by                     
another offsetting wave. 

 



the left of the direction the electron is travelling, and we are observing from behind the path of                  
the electron, with the electron travelling away from us, then the magnetic field lines of the                
permanent magnet will flow from left to right, and the field lines of the electron will flow                 
counterclockwise. 
 
It follows that the net amplitude of the magnetic field lines generated by the electron and the                 
permanent magnet (see Equation (1) above) will be (i) equal in magnitude on the left and right                 
sides of the electron; and (ii) lower in magnitude above the electron than below the electron.                
That is, the net amplitude of the net magnetic field lines surrounding the electron will be equal                 
on either side of the electron, but higher below the electron than above the electron, since the                 
field lines of the magnetic field of the electron point in the same direction as the field lines of the                    
permanent magnet below the electron, and in the opposite direction above the electron. 
 
We assume that this differential in net amplitude determines the direction of the magnetic force               
on the electron, which flows from the direction of the higher amplitude field lines to the lower                 
amplitude field lines, causing the electron to rotate upward in this case. We assume that the                
magnitude of the force is determined by the scale of the charge and the strength of the field, as                   
described above. In short, because the probability of interaction with the magnetic field is higher               
below the electron than it is above the electron, the “path of least resistance” in this case is to                   
rotate upward. 
 
This implies that a positron following the same trajectory as the electron in our example would                
experience the same magnitude of force, but rotate in the opposite direction, which is precisely               
what happens. 
 
Magnetic Field Lines 
 
Note that although we describe magnetic field lines as “flowing” in a particular direction, in our                
model, this “flow” is actually just a series of directional vectors along a wave that all point in the                   
same direction, meaning that a magnetic field line is not necessarily moving at all. If magnetic                
fields are stationary, then a magnetic field arguably consists of a type of stationary energy that                
does not seem to interact with light. Moreover, unlike an electrostatic or gravitational field, the               
strength of interaction between a moving charge and a magnetic field is dependent upon the               
velocity of the charge, as if the charge were repeatedly “hitting” something stationary, causing              
the charge to rotate. This suggests at least the theoretical possibility that a magnetic field line                
could “collapse” into a discrete particle, unleashing energy. 
 
Uncertainty and the Distribution of Energy 
 
Because we have described the collapse of a wave into a discrete particle in terms of a                 
probability over the phase-space of the wave, there is necessarily uncertainty as to where in the                
phase-space that collapse will occur. This uncertainty is not dependent upon any observer effect,              
but is instead inherent in our model of a wave. For example, if a system interacts with the entire                   
phase-space of a wave, then we assume that the wave could collapse at any point in its                 
phase-space, and the probability that a particular region in the phase-space will contain the              

 



location of the collapse will depend upon the energy contained in that region, with the               
probability of a collapse being lower in relatively low energy regions, and higher in relatively               
higher energy regions. 
 
For example, consider a particle whose energy is uniformly spread about a line segment. It               
follows that our uncertainty is maximized in this case, since there is no particular region along                
the line in which we should expect a collapse to occur. Rather, in this case, all regions of equal                   
length are equally likely to contain the location of a collapse. In contrast, if the energy of a wave                   
is heavily concentrated in a particular region of the phase-space, then we could be reasonably               
confident that the collapse of the wave will occur in that region, reducing our uncertainty as to                 
the location of the collapse. 
 
Thus, the distribution of energy within the phase-space will determine the uncertainty as to the               
location of the collapse of the wave, with uniform distributions maximizing uncertainty, and             
highly concentrated distributions having comparatively lower uncertainty. Thus, the uncertainty          
as to the location of a collapse is determined by the entropy of the distribution of energy within                  
the phase-space, which is in turn a function of the amplitude over the phase-space. That is, the                 
uncertainty as to the location of a collapse of the wave is given by, 
 

  log(ω),H =  −  ∫
 

S
ω  

where /b.ω = A  10

 
A Physical Interpretation of the de Broglie Wavelength 
 
Because we view the Compton Wavelength of a particle as the actual wavelength of a discrete                
particle (see Section 3.6 of [1]), the de Broglie Wavelength of a particle has no obvious physical                 
meaning in our model. However, the frequency with which the mass quanta within a particle               
traverse a given point in space is given by f = c/ v, where v is the de Broglie Wavelength of           λ   λ        
the particle. 
 
If we assume that space is not a true vacuum, but instead contains a field with which the mass of                    
all moving particles interacts, then the frequency of that interaction would be given by f. If we                 
then assume that these interactions in turn generate a wave that propagates at a velocity of c                 
(perhaps in some dimension outside of physical space), then the frequency of that wave would be                

10 This model of uncertainty is not meant to imply that there aren’t other measures of uncertainty that are also                    
inherent in physical systems. In particular, we are not suggesting that the Heisenberg Uncertainty Principle is                
somehow incorrect. Instead, we view the above measure of uncertainty as another measure of uncertainty that is a                  
necessary consequence of our model. However, our model would allow for the existence of a Bose-Einstein                
condensate, without making use of any uncertainty principle of any variety. Instead, as the temperature of a system                  
decreases, the probability of thermal collisions between the particles within the system also decreases, meaning the                
probability that any given wave within the system collapses to a discrete particle also decreases. As the thermal                  
velocity of the system approaches zero, the velocity of the system relative to its inertial frame also approaches zero,                   
and as a result, the survival probability of any given wave within the system will increase, meaning the system will,                    
in terms of its overall behavior, eventually resemble a collection of waves, which in our model, is simply a single net                     
wave. See the analysis in Section 3.4 of [1] generally. 

 



f, and the wavelength of that wave would be v = c/f. As a result, we can interpret the de Broglie         λ             
Wavelength of a particle as the wavelength not of the particle itself, but as the wavelength of a                  
wave generated by repeated interactions between the mass of the particle and some background              
field. 

 


