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Wave–particle duality is an ongoing conundrum in modern physics. Most 

physicists accept wave-particle duality as the best explanation for a broad range 
of observed phenomena; however, it is not without controversy.  

Albert Einstein once wrote: It seems as though we must use sometimes the one 
theory and sometimes the other, while at times we may use either. We are faced with 
a new kind of difficulty. We have two contradictory pictures of reality; separately 

neither of them fully explains the phenomena of light, but together they do. 

Since the meaning or interpretation has not been satisfactorily resolved, 

physicists have various views about the nature of duality, which includes Both-
particle-and-wave view/Wave-only view/ Particle-only view/Neither-wave-nor-
particle view etc.  

If there are two kinds of reality at different times, it is easier to make sense of 
the duality by understanding the nature of time. Could time itself be composed 

of two aspects as well? 

We will raise this conjecture to the status of a postulate, and also introduce the 

concept of discrete time domain, in which all wave or energy appears to be 
particles. The theory to be developed is based on the relationships between 
discrete time observation and continuous motion process. Quantum experiments 

such as double-slit experiment, Wheeler's delayed choice experiment and 
Schro dinger's cat etc. are discussed and explained on this postulate. 

 

§ 1. Introduction 

We all assume time is continuous in physics and daily life by default. Although 
Newton’s calculus gains huge success in math and physics, we tended to think the 
infinite small time Δt is a good mathematical approximation for time continuity. 

What if the opposite, the continuity is just a good approximation of discrete nature? 

Let’s try this assumption on Zeno’s paradoxes about motion, start with Achilles 

and the tortoise. 

In a race, the quickest runner can never overtake the slowest, since the 
pursuer must first reach the point whence the pursued started, so that the 
slower must always hold a lead. 

— as recounted by Aristotle, Physics VI:9, 239b15 

 

https://en.wikipedia.org/wiki/Aristotle
https://en.wikipedia.org/wiki/Physics_(Aristotle)
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In a continuous reality, the pursuer must go through the position the slower 

used to be, that is what continuity means, physically. So, we either admit time 
continuity, or space continuity, cannot do both. A good way to avoid this dilemma 

is the so-called Planck time, which is considered the minimum observable time 
scale in physics. We can assume that between intervals of observation at Planck 
time (tP) ≈5.39 × 10−44 s, nothing can be seen or detected. But this neither admit 

or deny time’s continuity. Further question would be, where are the two racers at 
the time they cannot be observed? To avoid the continuity dilemma means that 

the racers have to be different existing forms in the time we cannot observe. 

This bring us to the time duality which means that there are two aspects of time, 

one aspect is the separated observable moment, the other is continuous yet 

unobservable process. 

To understand the illusion between observable and unobservable, discrete and 

continuous, I use pendulum photo camera shooting as example.  

A swinging pendulum can be described as “a particle in wave-like motion”, and 
we can use mechanic equation to calculate pendulum’s position at any given 

moment. But if we limit our observation to some moments only, that is, imagine 
we can only watch the pendulum through a video camera or photo camera. The 
phenomenon will change as the shutter speed slows down to the exact same 

period as the pendulum swing, the camera screen shows a steady pendulum at 
rest! If we then slow down the shutter more, we capture the pendulum position 

with uncertainty. This reminds us, limited and synchronous observation 
eliminates motion details, asynchronous observation appears with uncertainty, 
and fast observation shows continuous trajectory. The change of observation 

window, as shown in Fig. 1-1, basically covers what we see from a wavy motion. 
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Fig. 1-1. Discretization effect for different observation-motion relations 

If we use the observation window (or camera shooting) theory back to the race 
between Achilles and the tortoise, we can reason that Achilles doesn’t need to go 

to the position where the tortoise was at, he simply just “jump” ahead in discrete 
time shot, the “jump” doesn’t need to happen in classical particle-like way, it can 
happen in quantum wave-like way. The reason we cannot see the “jump” (that 

means we cannot observe anything classical in jump process) is because we are 
behind a limited synchronous observation window, same as we cannot see the 

pendulum moving in Fig. 1-1. (a) . Time duality can be applied to other Zeno 

paradox, flying arrow. 

If everything when it occupies an equal space is at rest, and if that which is 
in locomotion is always occupying such a space at any moment, the flying 
arrow is therefore motionless.  

— as recounted by Aristotle, Physics VI:9, 239b5 

 if we assume that ordinary time (observation window) is fundamentally 
discrete, we can view flying arrow as particle in position, and wave in motion. That 

means, the arrow exists as a whole arrow (particle-like) at any time we can 
observe it, and moves in wave form (occupying no space) out of observation. 

Particle is related to position, and wave is related to momentum, they cannot 

coexist at the very same “time”. 

 

https://en.wikipedia.org/wiki/Aristotle
https://en.wikipedia.org/wiki/Physics_(Aristotle)
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Fig. 1-2. Arrow at different position, moving in wave form 

View change from single continuous time to duality is a huge leap, we will need 

more tools to better understand how it plays in physical experiments. One of them 
is definition of continuous and discrete time domain, the other is observation and 

observer. 

§ 2. Definition of Continuous and Discrete Time Domain 

Let us take a system with continuous time frame in which all physical rules 
hold good, we call it the “continuous time domain (CTD)”. In CTD, time can be any 
real number, t ϵ R. 

If observer can only exist or observe in specific time spot, then time frame for 
that observer no longer has real time (continuous) meaning. Time frame is 

discrete and t ϵ n= integer.  

So the definition of discrete time domain (DTD) is the collection of snapshots 
at time sequence (t0, t1, t2…, tn). It is obvious that DTD is subset of CTD. 

Everything that can be observed needs classical meaning in DTD, even light 
needs to be discrete (photon) to be observed. The DTD discrete limitation is 

magically linked with Planck’s quanta postulate 

Traditional thinking on a flying arrow is that it should have been an arrow no 

matter whether we see it or not. But in DTD assumption, during observation 
interval, it should be like an “arrow cloud”, every atom, electron in it are wave, have 
no specific position. And the reason we can not see it in cloud form is that our 

consciousness and our universe only exist in DTD moments as well. 

In DTD assumption, the world has two existing form, concentration (particle-

like) and spreading (wave-like), and two forms alternate repeatly.   

| ∽| ∽| ∽| ∽| ∽| ∽| ∽| ∽| ∽| ∽| ∽| ∽| ∽| 

t0    t1    t2   t3    t4…                                                                      tn 

Here “∽” represents “out of time” spread and concentration process, and “|” is 
the discrete time we are at and what our universe looks like, in other words, the 

concentration results. Please note that between discrete moments “|” can be 
another dimension of time, or imaginary time as Stephen Hawking popularized in 

his book, because we can not possibly assume how long the universe decides to 
take a concentration. The time sense in our consciousness is just a sequence 
related with motions and simultaneity, which has been well explained by 

Einstein’s relativity theory. In fact, relativity theory uses events’ simultaneity to 
define time, it might unintentionally point out the nature of time. 

Since DTD is part of CTD, particle can be viewed as part of wave motion process, 
triggered by discrete quanta laws. 
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§ 3. What Observation means 

In classical mechanics, observation is the action or process of observing 
something in order to gain information, it is supposed to take no impact on things 

we observe. But in quantum mechanics, things change, different observation leads 
to different result.  

In DTD assumption, observation can be defined by the interaction between 
waves, and takes effects on particle concentration. 

Imagine there are two boats on a sea, for some reason, the sea surface is 
fluctuating and the boats are all floating along with waves. Someone on boat A is 
trying to see what flag in hung on boat B, through a telescope. The distance is very 

far and the telescope can only see one small area at a time.  In stormy day, boat B 
can hardly been seen. But in some lucky moment, the two boats are floating at the 

same fluctuating frequency, and boat B looks relatively stable to boat A, so that a 
clear image of the flag can be captured.  

From wave to particle, is the greatest puzzle in quantum mechanics, especially 

in double-slit experiment, we can guess that observation (or so-called 
consciousness) play important role, but don’t know how. 

In the boats example, we can see that relatively stable particle behavior 
(position certainty) is related to synchronized wave frequency. If two boats are 
connected by some hard link, or get close to each other, their fluctuation nature 

becomes less significant.  

If position certainty is an indicator of two wavy system’s synchronization, then 

phase is another indicator for discrete observation.  

 
To shoot a photo of swinging pendulum through narrow slit, we always have 

probability to capture the pendulum in photo or miss it, the probabilistic feature 
might correspond with the Schro dinger equation’s probability distribution. 

We can now associate observation with frequency synchronization and phase 
synchronization, or even imagine observation could be some kind of interaction, 

which is similar to resonance. If resonance between observer and observed object 
exists, then observation not only change the object’s wavy frequency and phase, it 
might also change the observer’s (it works like force and opposite force in the third 

mechanics laws). we can use this interaction in EPR paradox and Bell's theorem 
later. 

If two boats get closer and closer under resonance effect, they eventually 
become one bigger boat, and we can consider that as “collapse”, which means 
permanent synchronization. Wave function collapse is an important concept in 

Copenhagen interpretation as well. 

In general, if we assume our world is in fact a wave with discrete observation 

window (DTD mode), then particle is just a special observation stage of wave, 
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duality becomes a natural outcome of wave-particle shifting over time. Many 
mysterious physical and thought experiments such as Double-slit experiment, 
Wheeler’s Delayed Choice Experiment, Schro dinger's cat etc. can be well explained.  

 

§ 4. Definition of Observer in experiments 

 

Observer is always involved in quantum mechanics experiments, sometimes it 

refers to human, sometimes photograph camera, or sometimes detector with light 
radiation. The variation of these concepts is confusing and disturbing, often lead 
to the unexplainable observer effect. 

This paper presents observer (OB) as: an apparatus that create energy channel 
or barrier in space which significantly influence the energy or particles to spread, 

concentrate, or collapse.  

The OB by definition can create nonuniform probability distribution in space. 

The subject photon or particles are always interacting with OB out of DTD (by 
spreading), and then concentrate or collapse to the next least action needed 
position. 

It is crucial to understand that light or particles is interacting with the whole 
system (universe) all the time even before the concentration reach the OB, and the 

probability of distribution in space determines where the photon or particles will 
be in the next DTD snapshot. 

For example, when light travels in empty space, there is no OB in space or we 

can say the whole universe create a uniform distribution of probabilities where 
the light can concentrate, so at the moment the light is emitted, the source already 

creates an expanding barrier (a sphere in three-dimensional space) out of DTD, 
just like a balloon “push” a Ping-Pong ball forward. The light is pushed by the 
barrier and move along the least action path (linear path).  

If we put a mirror on the path, we practically put an OB that totally block the 
probabilities of concentration behind the mirror, thus we create a much higher 

barrier than the light source did. And that OB (mirror) will push the light 
backwards. So we can say that light is always moving according to the least action 

principle, the only difference is how the barriers are built all over the space in the 
spreading process. More details about least action principle can be found in 
Feynman’s lecture. 

 
Fig. 4-1. Light movement between source and mirror 

If we open a slit in the mirror, the light will find the channel by spreading out 
of DTD and then go straight along the shortest path to the slit. 
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If we open two slits in the mirror, the light will find two channels by spreading 
out of DTD and then go straight through the two slits in waveform simultaneously. 

 
Fig. 4-2. Light movement between source and slits 

 

We have to be cautious with OBs about how they act in the spreading process. 
The empty space is totally symmetrical in uniform distribution when nothing 

happens but everything changes after the light is emitted from the source. The 
space on the left side of the light (in Fig. 3-1.) become barrier and right side 

remains even and symmetrical. The field landscape (barriers and channels) in the 
spreading process is the sum of all events and is changing all the time. And please 
notice that although the barrier’s expansion speed cannot go beyond light speed, 

the spreading process can, that means at the same moment when mirror and slits 
are inserted, the light “knows”. 

OB with indicators can show energy state at specific location, it satisfies the 
restrictions of the quantum postulate, a single OB’s energy state must be 0 or 1, 
and there is no intermediate state such as 0.5 or 0.3. 

A single OB state can be express in (1) or (0). 

OB can be a single point, single line, and single plane. To simplify, we mark the 

energy sum of point (A) or line (A) or plane (A) or space (A) in unified expression 
of A (n), n is an integer indicating energy sum. 

OB state is valid only in DTD snapshots when time moment is marked 
observable.  

Therefore, OB can be a sensor, a counter, capturing energy state which causes 

visible or recordable change in micro or macro world. 

A single OB placed at position (A) means significant change of probability 

where energy will concentrate. We can imagine a single OB works like a trap out 
of DTD or a heavy ball on a mattress, where waves can probably concentrate to 

particles. 

A detector with light can detect the electrons passing by, although the electron 
itself doesn’t have to concentrate to the detector’s position, the light itself has 

created uneven disturbance all over the space.  

 

§ 5. Double-Slit Experiment for Electrons 

Double-slit experiment was first conducted by Thomas Young for optical light. 

And was repeated in different versions for different radiation source and particles. 
The results are almost identical. The picture below shows classical experiment 
apparatus for electrons. 
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Fig. 5-1. Electron’s double-slit experiment （from Wikipedia） 

We can simplify the configuration in the following diagram. A stands for 
electron source, B for space, C and D for slit, E for space, F for screen. B and E is 

empty space that we cannot observe any energy state change, but they can contain 
energy somewhere in DTD snapshots and they are considered evenly distributed 

in or out of DTD. 

 

 
Fig. 5-2. Simplified diagram of double-slit experiment 

1) single electron double slit experiment 

One electron energy emits from source A. The initial state at snapshot t0 is that: 

OB A has a minimum energy (1), B has 0 in the surrounding space, slit C has 0, slit 
D has 0, the second space E has 0, the plane F has 0 at the receiving end, and the 
system state can be expressed as 

i At t0 time, (A, B, C, D, E, F) = (1, 0, 0, 0, 0, 0). 

ii After emission, OB A will create a barrier pushing the electron energy 
forward as we explain in § 4. The system is in symmetrical uniform 
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distribution of wave function ψ. the system can be described as (A, B, C, D, 
E, F) = (0, 1ψ, 0, 0, 0, 0) or (0, 0, 0, 0, 1ψ, 0). 

iii Note that ii is just a description of energy distribution, there could be 
numerous spread and concentration during the process. We can imagine 

that at t1 time electron is in B, t2 time reaches C or D, t3 time in E. Because 
there is no observable state change in the intermediate process, it is 

unknown to other observer (human) in DTD. 

iv At t4 time, only OB on F plane can absorb energy, 1ψ of energy collapse to 
F. Quantum constraints decides that only one whole energy will be 
absorbed by a single OB point on F plane, system state is (A, B, C, D, E, F) 

= (0, 0, 0, 0, 0, 1). 

 

2) multiple electrons experiment, is equivalent to n times repeats of 1) 
process, the electrons are shoot out one by one 

i At t0, (A, B, C, D, E, F) = (n, 0, 0, 0, 0, 0). 

ii At t4, (A, B, C, D, E, F) = (n-1, 0, 0, 0, 0, 1). 

iii At nth t4 time, (A, B, C, D, E, F) = (0, 0, 0, 0, 0, n). 

iv Because ψ is a probability distribution in DTD, and n OBs in plane F turns 
from (0) to (1), ψ equation determines that through symmetrical double 

slit, energy wave will form the interference pattern, which has been 
confirmed by numerous similar wave experiments. F(n) will show 

interference pattern, F(n) = F(interference). 

 

3) single electron, a light source (OB) is placed behind C and D 

i We know the fact that electric charges scatter light, so we now have OB 
that can indicate the position of electron and tell which slit it pass through.  

ii After 1ψ energy of electron is emitted from A, there is two observable 
moment (two DTD snapshots) that electron has to concentrate. First 

when it pass the slits the light source will show (C, D) = (0, 1) or (1, 0), 
never (0, 0) or (1, 1), if the light is strong enough in case so that no 

electron can “sneak” through. So at t2 time, (A, B, C, D, E, F) = (0, 0, 1, 0, 0, 
0) or (0, 0, 0, 1, 0, 0). 

iii At t4, (A, B, C, D, E, F) = (0, 0, 0, 0, 0, 1). 

 

4) multiple electrons,  a light source (OB) is placed between C and D  

i We are all familiar with the mysterious outcome, there will be a sum of 
two diffraction from C and D instead of interference. Any time we “peep” 

at the electrons by knowing which slit they go through, we destroy the 
interference. 

ii The explanation can be illustrated by the figure below 
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Fig. 5-3. Asymmetrical observation in double-slit experiment 

 

iii As we explained in § 4, an OB will create barrier and channel in the space 

for the subject light or particles. We don’t know the exact landscape of the 
barriers (not necessary in sine form as in fig. 5-3.), but from the result of 

observation (C, D) = (1, 0) or (0, 1), we are sure it is asymmetrical. That 
means at any moment electron passing through the slits, one of the slits 
is always blocked off. 

iv The two slit is no longer two open slits at the same time, it becomes two 

alternative single slit (with the other one being closed). 

v So the symmetrical double-slit experiment is actually disturbed and 
degrades into the sum of single slit experiment, thus the pattern on F 
plane shows diffraction. 

 

5) multiple electrons,  symmetrical OB is placed between C and D  

i Now that we conclude that asymmetrical OB can destroy the interference, 

is there any way we can use symmetrical OB to verify this theory? 

ii One way is to turn off the light, then the experiment go back to the 2), and 
no doubt we can see the interference. 

iii Other way is to increase the light source’s wavelength longer than the 

distance between two slits (as mentioned in Feynman’s lecture). Then we 
can see only a fuzzy flash which cannot tell us which slit the electron is 

passing through, we are only aware that there is electron passing by. So 

(C, D) = (0.5, 0.5) and the interference comes back. (0.5) is acceptable here 
because it doesn’t indicate the energy state at specific location, it is just a 

suggestion of distribution probability. 

iv The verification shows clearly that observation itself do not destroy 
interference, only asymmetrical observation do.  
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The conclusion in double-slit experiment is as simple as that: 

Symmetrical OB => uniform distribution => interference pattern 

Asymmetrical OB => nonuniform distribution => diffraction pattern 

The DTD assumes that between two concentration (two observable moments), 
light and electrons are always waves, that is the key of understanding wave-
particle duality. 

 

 

§ 6. Wheeler's Delayed Choice Experiment 

If a single photon is emitted into the entry port of the apparatus at the lower-
left corner, it immediately encounters a beam-splitter. Because of the equal 
probabilities for transmission or reflection the photon will either continue 

straight ahead, be reflected by the mirror at the lower-right corner, and be 
detected by the detector at the top of the apparatus, or it will be reflected by the 

beam-splitter, strike the mirror in the upper-left corner, and emerge into the 
detector at the right edge of the apparatus. Usually photons show up in equal 
numbers at the two detectors.  

If the apparatus is changed so that a second beam splitter is placed in the 
upper-right corner, then the two detectors will exhibit interference effects.  
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Fig. 6-1. Simple interferometer of delayed choice experiment （from Wikipedia） 

 

 

Since nothing else has changed from experimental configuration to 
experimental configuration, and since in the first case the photon is said to 

"decide" to travel as a particle and in the second case it is said to "decide" to travel 
as a wave, Wheeler wanted to know whether, experimentally, a time could be 

determined at which the photon made its "decision". 

The answer is clear in DTD postulate. 

The photon always spreads out of DTD as wave. So the first beam-splitter 
actually open two light paths that the photon could show up, just like the two slits 
do in § 5. The photon spreads and searches for the least action path when out of 

DTD.  Since there is no OB and the space distribution is uniform, the photon can 
show up on two paths symmetrically. But once observed on one path, the 

concentration is forced. The asymmetrical observation somehow “lock” the 
position by creating a barrier blocking the photon to spread to other path as if 
there is a new emitting source  from that position. That is why we summarize 

asymmetrical observation causes the particle behavior pattern. 
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When two detectors are put at the end of the two paths, they are the only two 
places where the photon can collapse, and due to the constraint of quantum 
postulate, photon has to show up in one of the detectors as a “whole”. So two 

detectors together create a barrier and channel which force the photon to collapse 
in either one of the detectors. And that is exactly what the light behind the slits 

does in § 5. The placement of two detectors leads to diffraction (particles) pattern.  

When a second beam splitter is placed, things change again. The second beam 

splitter eliminates the probability of collapsing at the top detector, and restores 
the symmetrical distribution in space, so the detector at the right edge of the 
apparatus show interference (wave) pattern. 

The answer to Wheeler’s question is simple: a photon always travel as wave, 
and always concentrate as particle. The only difference is observer’s apparatus 

decide how and where the photon collapse or concentrate. The moment we 
change the observation method is the time at which the photon made its 
"decision". 

The following table summarize all the behavior patterns for light and other 
particles in different observation: 

Table. 6-1. Behavior patterns of light and particles 

 Not observed Observed 

Asymmetrical 
observation 

Wave Particle with particle 
pattern 

Symmetrical 
observation 

Wave Particle with wave 
pattern 

 

It is easier to use the table to understand the cosmic version of delay choice 
experiment. 

    

 
Fig. 6-2. Cosmic interferometer of delayed choice experiment （from Wikipedia） 

 

When the light pass an intervening galaxy or cluster of galaxies that would act 

as a gravitational lens, it is in wave form and pass from both sides of the galaxy 
simultaneously. After billions of light years when the light reach the earth, the 
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astronomical observatory recorded "Twin Quasar". The double images of one 
quasar suggests two different paths and two different OBs for photon to show up, 
so it is asymmetrical observation resulting in particle with particle pattern; when 

a beam-splitter is placed, we can see one output is very bright while the other 
output is cancelled, so it is symmetrical observation resulting in particle with 

interference pattern.  

Anything we observed is particle (concentrated in DTD), but the particle can 

show either wave or particle patterns. The light always arrives at earth in form of 
wave energy, different observation methods only change light’s behavior patterns 
to the observer, not anything happened billion years ago. 

 

§ 7. DTD and Schrödinger's cat 

Schro dinger's cat is no longer a paradox or myth in DTD postulate. 

The cat and the box are in wave form spreading in the universe (unknown) 
when nobody look at it. When we look at a close box, we are doing a symmetrical 

observation, and cannot tell whether the cat is dead or alive. When we open the 
box, we have determined observation result. 

Table. 7-1. Schro dinger's cat observation patterns 

 Not observed Observed 

Asymmetrical 
observation (open box) 

Wave 
(unknown) 

Particle with particle 
pattern (known) 

Symmetrical 
observation (close box) 

Wave 
(unknown) 

Particle with wave pattern 

(unknown) 

 

Schro dinger's famous thought experiment poses the question, "when does a 
quantum system stop existing as a superposition of states and become one or the 
other?" (More technically, when does the actual quantum state stop being a linear 

combination of states, each of which resembles different classical states, and 
instead begin to have a unique classical description?) 

The answer is when the asymmetrical and discrete observation is made. 

Again, the action of opening the box doesn’t change the fact whether the cat is 

death or alive, it just change the observation method, and show the determined 
result to us. It doesn’t change the event history or causality which is defined by 
DTD time sequence. 

The conflict of paradox is that we had always assumed the macroscopic objects, 
such as cats and boxes, have unique classical descriptions (particle with particle 

pattern, cat and box with certainty), but DTD postulate proposes otherwise. The 
nature of everything, wave, do not have classical descriptions, and nothing has 
meaning until we see it. 

We used to think we live in a continuous world where we can see everything 
and every motion in details, it has been proven wrong in quantum mechanics. We 

now have to admit we are also wrong in classical mechanics. 
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§ 8. Discrete Time Domain and Other Experiments 

OB in DTD not only affects the subject photons and particles by changing how 
and where they show up, it can also change their vibrating frequency and other 

behavior patterns. 

 

DTD and Electron Diffraction 

When electrons collide with the foil, the energy collapses and is fully absorbed 

by the atoms and then reemits as ψ according to discrete foil’s quantum energy 
level. The foil in fact functions as a kind of special OB that disassemble energy. In 
this case, OB force electron to concentrate in wave pattern. 

DTD and Blackbody Radiation 

All energy (wave or particle form) collapses to the blackbody, and this special 
OB disassemble the energy while changing their frequency.  

 

§ 9. DTD and Newton's laws of motion 

Now that we assume by DTD postulate that every particle is in fact wave, we 

need to relate the particle behavior with wave behavior not only in quantum 
mechanics, but also in Newtonian mechanics. 

1) First law: In an inertial frame of reference, an object either remains at 
rest or continues to move at a constant velocity, unless acted upon by a 

force. 

i. The inertia law works in DTD snapshots only 

ii. When out of DTD, an object (at rest or at motion) has to spread 
in waveform, in other words, all motion process has to be done 
in waveform out of DTD, or we will have the Zeno Paradox 

problem 

iii. The linear motion trajectory of object with constant velocity,  is 

just the illusion of “synchronous observation” as we explained 
in § 1 

2) Second law: In an inertial reference frame, the vector sum of the forces F 

on an object is equal to the mass m of that object multiplied by the 
acceleration of the object: F = ma.  

i. The second law equation is stated by Feynman in the form: the 
average kinetic energy less the average potential energy is as 
little as possible for the path of an object going from one point 

to another. 

ii. This is the least action principle that can be used to derive 

Newtonian, Lagrangian, Hamiltonian equations of motion, and 
even general relativity (see Einstein–Hilbert action). It happens 

to be the action principle in DTD theory.  
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iii. So the principle for a rigid body to act in classical mechanics is 
exactly the same one for light and particles to act in quantum 
mechanics. 

iv. We can all objects are acting in waveform of Time-independent 
Schro dinger equation ψ which complies with least action 

principle and result in the F=ma law appearance.  

3) Third law: When one body exerts a force on a second body, the second 

body simultaneously exerts a force equal in magnitude and opposite in 
direction on the first body. 

i. The third law is the just another way of saying: conservation of 

momentum 

ii. Time-dependent Schro dinger equation ψ(t) also have the 

conservation of momentum 

So in DTD postulate, all the particle or rigid object behavior is united with wave 

behavior, and classical mechanics and quantum mechanics are now convergent.  

 

§ 10. Wave and Particle, Mass and Energy 

We may still wonder why particle looks like particle while wave looks like wave, 
and what is nature of mass and energy? Why they behave so differently in our 

experience? 

We can still use the pendulum for explanation. 

In synchronous observation, we can see a pendulum at rest as we stated in § 1. 
What if the observation window is narrowed down to a slit? We can still see the 
pendulum when it is in phase with our observation window. We may never see 

anything if the pendulum is not in phase or if it is not in the same “refresh rate”. 

Imagine there are numerous pendulum swinging in the CTD, we are just kept 

in one intermittent opening room to watching some of them in our observation 
phase and frequency (our DTD, our universe observed). So for those pendulums 

that is not in our DTD, we might consider them as energy.  

And if we give the pendulum a nudge, the pendulum we see might have phase 
shift and looks “smaller” to us. That is what nuclear reaction looks like when we 

“nudge” the atoms and lessen their mass. 

The nature of everything is unknown in wave, but we might be lucky enough 

to be in some discrete moments to see them in determined state. Our DTD is 
nothing special but the one defined by light velocity (distance traveled between 
snapshots). Even if we cannot observe other DTDs with light or electromagnetic 

interactions, we might still be able to find them, in which the so called dark matter 
and dark energy might exists, with gravity or other fundamental interactions or 

something else.  
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§ 11. Conclusion 

Wave and particle have long been considered different objects, just like the 
“Twin Quasar” in the sky. We might find them easy to combine as one if we assume 

that the nature of time is the mixture of two aspects.  

In conclusion, for both wave and particles, Schro dinger equation describes 

how they exist, least action principle describes how they act, and DTD postulate 
describes how they evolve with time. 

 


