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Abstract 
The relation of matter wave, which is well-known as a hypothesis proposed 
by de Broglie in 1923, gave basis for establishing the quantum mechanics. Af-
ter that, experimental results revealed that a micro particle has a wave nature. 
However, the theoretical validity of the relation itself has never been revealed 
since his proposal. Theoretical basis that a micro particle has a wave nature 
has been thus disregarded in the unsolved state. The diffusion equation hav-
ing been accepted as Fick’s second law was derived from the theory of Mar-
kov process in mathematics. It was then revealed that the diffusivity D de-
pends on an angular momentum of a micro particle in a local space. The fact 
being unable to discriminate between micro particles in a local space resulted 
in having to accept the existence of minimum time ( )0 0t >  in the quantum 
mechanics. Based on 0t  and D obtained here, the theoretical validity of rela-
tion of matter wave was confirmed. Denying the density theorem in mathe-
matics for time in physics indicates that the probabilistic interpretation is es-
sentially indispensable for understanding the quantum mechanics. The logi-
cal necessity of quantum theory itself is thus understandable through intro-
ducing 0t  into the Newton mechanics. It is remarkable that the value of 0t  

between 17 14
01.14 10 s 1.76 10 st− −× ≤ ≤ ×  obtained here is extremely larger 

than that of the well-known Planck time 44
P 5.39 10 st −= × . 
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1. Introduction 

There are sometimes reproducible phenomena expressible by a relation under 
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the given conditions in physics. When we cannot theoretically reveal the validity 
of its relation, it has been accepted as a law or a principle. Further, such hypo-
theses as de Broglie’s hypothesis relevant to the matter wave, Planck’s hypothesis 
relevant to the photon energy, Bohr’s hypothesis relevant to the atomic model 
and so on, have been also often accepted in the history of physics. Physics has 
developed in the theoretical frame based on such laws, principles or hypotheses. 
For example, Newton’s laws are valid in the following preconditions.  

Precondition [A]: the absolute time of t t′ =  is accepted between the differ-
ent coordinate systems of ( ), , ,t x y z  and ( ), , ,t x y z′ ′ ′ ′ .  

Precondition [B]: the mathematical density theorem is valid in arbitrary va-
riables of coordinate system, that is, ( )

1 2
1 2lim 0

t t
t t

→
− = , ( )

1 2
1 2lim 0

x x
x x

→
− = , and so 

on.  
Here, when we found a new fact contradictory to the existing laws, principles 

or hypotheses, themselves or their preconditions should be examined again. For 
example, Einstein’s relativity, which is one of the modern physics, was estab-
lished by denying the above precondition [A], accepting the constant principle 
of light speed in contradiction to Newton’s law. On the other hand, the quantum 
theory of another modern physics was established by accepting the hypothesis of 
de Broglie [1], which had never been understandable in the Newton mechanics 
until recently [2].  

In 1926, Schrödinger [3] derived the wave equation of a micro particle from 
the hypothesis proposed by de Broglie in 1923. The so-called Schrödinger equa-
tion has been in conformity with each behavior of micro particles. Judging from 
the theoretical frame of physics, however, the quantum theory has been still es-
sentially incomplete without revealing the causality for the Newton mechanics, 
even if it is justifiable. In fact, we have the unsolved “proposition” having to ve-
rify the theoretical basis for wave nature of a micro particle.  

To solve the proposition in those days, it seems that Einstein, Bohm, and oth-
ers tried to transform the diffusion equation of micro particles into the wave eq-
uation of Schrödinger. However, their projects ended in failure. In actuality, the 
above proposition has been disregarded and the quantum theory has developed 
as an afterthought in the matter of fundamental problems. Incidentally, the dif-
fusion equation has been accepted as a low proposed by Fick in 1855. As far as 
we thus accept it as a law, the diffusivity is only a mathematical operator in the 
partial differential equation and we cannot grasp its physical meaning then. 
Here, Okino [4] thought that their failures are caused by accepting the diffusion 
equation as a law. To grasp the essential meaning of diffusivity in physics, there-
fore, deriving the diffusion equation from the theory of Markov process in ma-
thematics was first considered then. As a result, it was revealed that the diffusiv-
ity D depends on an angular moment of a micro particle in a closed local space 
and 2D m=   is valid then, where   and m are 2h π=  for the Planck 
constant h and a mass of micro particle.  

The photon energy indicates that the discrimination between two micro par-
ticles in a local space is essentially impossible. Here, we accept the matter as an 
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impossible principle of discrimination between micro particles. In that case, the 
impossible principle of discrimination between micro particles results in the fact 
that there is a minimum time 0t  as a real time in physics in contradiction to 
the density theorem of real time in mathematics [5].  

As a result, the wave equation of Schrödinger is reasonably derived from the 
diffusion equation for micro particles by using the impossible principle of dis-
crimination between micro particles and the diffusivity 2D m=  . Here, the 
wave nature of a micro particle was theoretically revealed. Further, the validity of 
the relation itself of matter wave was reasonably revealed [6]. In addition, such 
theoretical basis that the probabilistic interpretation is indispensable for the quan-
tum theory is also reasonably revealed. 

Judging from the theoretical frame of physics, it is essentially important to 
understand the logical necessity reaching from the Newton mechanics to the 
quantum mechanics. Nevertheless, the elucidation of logical necessity has been 
disregarded for a long time in the unsolved state. Thus, the elucidation is a main 
purpose in the present work.  

As a result, such theoretical bases that a micro particle has wave nature and 
that the probabilistic interpretation is indispensable for the quantum theory 
were reasonably revealed in introducing the conception of 0t  into the Newton 
mechanics. In other words, we will notice that the quantum theory is established 
by denying ( )

1 2
1 2lim 0

t t
t t

→
− =  in the precondition [B] mentioned above.  

2. Verification of Matter Wave 

For a micro particle of mass m moving with a speed v in space-time ( ), , ,t x y z , 
the partial differential equation of wave function ( ), , ,t x y zΨ Ψ=  yielding 

2

2
i

t m
Ψ Ψ∂

= − ∇ ∇
∂





                         (1) 

was derived by Schrödinger [3] from the hypothesis of de Broglie [1] of 

h pλ = ,                              (2) 

where , ,i λ  and p are a unit imaginary number, 2h π=  for the Planck con-
stant h, a wave length of matter wave and a momentum p mv= . In addition, 
the nabla vector ∇  is expressed by the Dirac bracket and the notation  

†∇ = − ∇  is then defined because of the Hermite conjugate.  
For the concentration ( ), , ,C C t x y z=  of diffusion particles, the nonlinear 

diffusion equation of moving coordinate system given by 

C D C
t

∂
= ∇ ∇

∂
  for ( )2

2
r

D
t

∆
=

∆
, 2 2 2r x y z= + +             (3) 

was derived from the theory of Markov process in mathematics [7]. For a diffu-
sion particle in the closed local space, Equation (3) shows that the diffusivity D is 
rewritten as 2D rp m= ∆  relevant to an angular momentum of the diffusion 
particle, because of rp r p r p∆ = ∆ × ∆ ×  in the present case. This means that 
the diffusion particle in a local space makes a circuit around the center point of 
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local space.  
On the other hand, the quantum condition ( )1,2,nr p n n= =   in the atomic 

model of Bohr is also able to rewrite as rp∆ =   for an orbital electron because 
of ( )1 0 0n nr r r r−∆ = − = . After confirming that the relation rp∆ =   is even va-
lid in an arbitrary motion of electron because of rp r p∆ = ∆  in the present 
case, applying the equipartition law to a free electron in such material as metal 
revealed that the relation of 

rp∆ =                                (4) 

is also valid for an arbitrary micro particle [6]. Therefore, substituting Equation 
(4) into 2D rp m= ∆  yields 

2
D

m
=
                               (5) 

for a micro particle in local space [5].  
Accepting the impossibility of discriminating between micro particles in a lo-

cal space, the investigation of an elastic collision process between two micro par-
ticles of the same kind revealed that there is a minimum time 0t  as a real time 
in physics [8]. As can be seen from Figure 1, although we cannot understand 
behavior of the particle 1 between r r r−∆ < < ∆ , it seems then that the particle  
 

 
Figure 1. Elastic collision between two micro particles of the same kind. The figure shows 
an elastic collision between a particle 1 having a mass 1m m=  and a velocity 1 0v v=  at 
r r= −∆  and a particle 2 of the same kind having the mass 2m m=  and the velosity 

2 0v =  at 0r =  in the initial state. In the Newton mechanics, those impulses are re-

written as ( )2
12 1f m r t= − ∆ ∆  and ( )2

21 2f m r t= ∆ ∆ . If we cannot discriminate them, 

however, the relations ( )2
12 1f m r t= ∆ ∆  and ( )2

21 2f m r t= − ∆ ∆  obtained by replace-

ment of each suffix 1 and suffix 2 should be then equivalent to the original expressions 

12f  and 21f , respectively. Therefore, the relations 12 12f f→  and 21 21f f→  resulting 
from the impossibility of discrimination between those particles correspond to rewriting 

t i t∆ → ± ∆  in each equation of ( )2
12 1f m r t= ∆ ∆  and ( )2

21 2f m r t= − ∆ ∆ . The density 

theorem in mathematics is thus not valid for the time in physics, but it is still valid for the 
space. In that meaning, the conception of time is different from that of space. 
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1 moved from r r= −∆  to r r= ∆  without incident through the impossibility 
of discriminating between the particle 1 and the particle 2. In other words, con-
sequently we seem as if the particle 2 was nonexistent from the beginning. As 
mentioned in the caption of Figure 1, we must accept the imaginary time i t± ∆  
in physics for 00 t t≤ ∆ <  in mathematics then, denying the mathematical den-
sity theorem. It was thus revealed that the minimum time 0t  is existent in the 
quantum theory and an arbitrary time jt  is expressed as a discrete time yield-
ing 0jt jt=  for , , 2, 1,0,1, 2, ,j = −∞ − − ∞ 

. 
In accordance with the limit theory, the existence of the minimum time 0t  

reveals that the differential operators t∂ ∂  and x∂ ∂  become 

0 0 0
lim lim lim 1
t t t

x x xx i x i
i tt t t t∆ → ∆ → ∆ →

∆ ∂ ∂ ∆ ∆     = → = =      ± ∆∆ ∂ ∂ ∆     
   

and 

0 0 0
lim lim lim 1
x x t

t t xt i t i
i tx x x x∆ → ∆ → ∆ →

∆ ∂ ∂ ∆ ∆     = → ± = ± =      ± ∆∆ ∂ ∂ ∆     
 

in the differential equation for a micro particle. Judging from eigenvalues of these 
operators, therefore, the differential operators t∂ ∂  and ∇  in the Newton me-
chanics should be rewritten as 

t i t∂ ∂ → ∂ ∂ , i∇ → − ∇                    (6) 

in the quantum mechanics [6]. 
Here, substituting Equations (5) and (6) into Equation (3) and rewriting  

C Ψ→  give the Schrödinger Equation (1). At this point, the wave nature of 
an arbitrary micro particle was theoretically verified in accordance with the cau-
sality for the Newton mechanics because of the reasonable transformation from 
the equation of micro particle into the wave equation. At the same time, the 
wave length λ  of matter wave for an arbitrary micro particle is expressed as 

2 rλ = π∆                               (7) 

from the wave characteristic. Here, the above proposition having been disre-
garded for a long time was thus theoretically solved. Further, Equation (2) was 
theoretically derived for the first time in the history of quantum theory by eli-
minating r∆  from Equations (4) and (7). Thus, the relation of matter wave is 
now not a hypothesis but a basic equation in physics judging from the theoreti-
cal frame of physics.  

In addition, another relation of matter wave was also obtained as  

( )Bnh m k Tλ α ε= +                         (8) 

in the analytical process, where B , ,k T ε  and nα  are the Boltzmann constant, 
an absolute temperature in material, a correction term at 0T =  in relation to 
the uncertain principle and a degree of freedom of micro particle composed of n 
atoms [6]. Eliminating m from Equations (2) and (8), a period PT  of matter 
wave is obtained as 

https://doi.org/10.4236/jmp.2022.132017


T. Okino 
 

 

DOI: 10.4236/jmp.2022.132017 261 Journal of Modern Physics 
 

( )P
Bn

hT
v k T
λ

α ε
= =

+
.                       (9) 

When a micro particle passes through a local space of the size 2l r= ∆ , Equa-
tions (7) and (9) show that the taken time 

n
tα  is expressed as  

( )B
n

n

l ht
v k Tα α επ

= =
+

.                     (10) 

It is thus remarkable that the time PT  and 
n

tα  depend only on nα  and T. 
The mathematical solution ( ), , ,t x y zΨ Ψ= , which is obtained in accordance 

with the theorem of unique solution for the differential Equation (1), corres-
ponds to either ( ), , ,jt x y zΨ Ψ=  or ( )1, , ,jt x y zΨ Ψ +=  between 1j jt t t +≤ ≤  
with a certain probability for every j value, because of the fluctuation caused by 
the existence of discrete time 0jt jt=  in the quantum theory. This means that 
we cannot principally apply the theorem of unique solution for a differential eq-
uation in mathematics to analyzing differential equations in the quantum me-
chanics. At the same time, this indicates that we must accept the probabilistic 
interpretation as a basic conception in the quantum theory. However, the beha-
vior of a micro particle corresponds to the mathematical solution ( ), , ,t x y zΨ Ψ= , 
as far as we do not determine the functional value.  

Using a probability factor ( )0 1j jA A≤ ≤  for the solution ( ), , ,jt x y zΨ , the 
physical solution ( )P , , ,t x y zΨ  corresponding to ( ), , ,t x y zΨ  is expressed as 

( ) ( ) ( )P 1 1, , , , , , , , ,j j j jt x y z A t x y z A t x y zΨ Ψ Ψ+ += +  for 1 1j jA A ++ = ,  (11) 

using a superposition of wave functions for every j value. In that case, it seems 
as if ( )P , , ,t x y zΨ  interferes with itself because of the interference between 

( ), , ,jt x y zΨ  and ( )1, , ,jt x y zΨ + , resulting from accepting the discrete time 

0jt jt=  in the present theory. Here, we can now understand the theoretical evi-
dence that a wave function interferes with itself in the quantum theory. 

In addition, it seems that Einstein did not accept the probabilistic interpreta-
tion in the quantum theory in relation to the theorem of unique solution for a 
differential equation in mathematics. However, we now suppose that he would 
accept it in those days if he noticed the correlation between ( ), , ,t x y zΨ  and 

( )P , , ,t x y zΨ  mentioned above. It is, therefore, essentially important that the 
minimum time 0t  is existent in the quantum theory.  

3. Revision of Diffusion Theory 

In general, we have no such a conception that the space itself moves in physics. 
However, it is considered that the space within a diffusion region moves rela-
tively with respect to the surface of diffusion region because of the following 
reason. The expansion or shrinkage of diffusion region is caused by a thermal 
influence. In other words, an observer on the surface of diffusion region seems 
that the space within the diffusion region moves then. This means that the coor-
dinate system setting a coordinate origin at a point of space within the closed 
diffusion region is a moving coordinate system with respect to the outside of 
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diffusion region. 
It was confirmed that the nonlinear diffusion Equation (3) is reasonably trans-

formed into the usual expression of the fixed coordinate system given by 
C D C
t

∂
= ∇ ∇

∂
 ,                        (12) 

which has been accepted as a law of Fick for a long time [7]. The diffusion Equa-
tion (3) has not been recognized as a nonlinear partial differential equation of a 
moving coordinate system, in spite of the indispensable one for understanding 
the diffusion theory. In addition, the universal diffusivity expression of  

B

exp
2

U QD
m k T ε

 −
=  + 

                      (13) 

applicable to an arbitrary micro particle in a material with an activation energy 
Q was also reasonably obtained, where U is a potential energy between a micro 
particle in local space and micro particles around the local space.  

Judging from the theoretical frame of physics, the diffusion Equation (12) is 
now not a law but a basic equation in physics. Thus, the finding obtained here 
gives us a lesson that we should sometimes try to reexamine the relation having 
been accepted without the demonstration, even if it has been accepted as a law 
for a long time in physics. It is essentially indispensable for analyzing diffusion 
problems to discuss the coordinate systems used for the diffusion equation. This 
means that the existing fundamental theory of diffusion should be revised in ac-
cordance with the discussion between the coordinate systems used for the diffu-
sion equation [4]. For example, although the conception of intrinsic diffusion 
has been widely accepted for a long time, we will notice that such a conception, 
which was empirically assumed in relation to the Kirkendall effect in those days, 
is nonexistent from the beginning as if it has been an illusion [7].  

Even the general solutions of the concentration ( ),C C t x=  and the diffusiv-
ity ( ),D D t x=  in case of one dimension space for Equation (12) were not ob-
tained. Then, Boltzmann [9] in 1894 transformed Equation (12) in case of the 
coordinate system ( ),t x  into the nonlinear ordinary differential equation of 

d d d
2 d d d

C CDξ
ξ ξ ξ

 
− =  

 
                       (14) 

in the parabolic space x tξ = . Nevertheless, the general solutions of  
( )C C ξ=  and ( )D D ξ=  of Equation (14) had not been also obtained for a 

long time. In that situation, recently the general solutions of Equation (14) were 
first obtained [4]. Using them for the diffusion problems of many elements sys-
tem, the reasonable analytical method has been thus established [7]. 

4. Minimum Time in Physics 

Oriental people have been used to the word “setsuna” [刹那] defined as a mini-
mum time in the world, resulting from the Sanskrit word in ancient India. The 
existence of minimum time was also theoretically clarified in physics. The im-
possibility of discriminating between micro particles in a local space revealed the 
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existence of minimum time 0t  in the quantum theory then. In comparison 
with Einstein’s relativity established by denying the above precondition [A], the 
quantum theory developed here is established by denying the precondition [B], 
i.e., by accepting ( )

1 2
1 2 0lim

t t
t t t

→
− = ±  in contradiction to the Newton mechanics 

[6].  
The finding obtained here reveals the theoretical evidence that the chronon 

(quantum-time) proposed by Levi [10] in 1927 as a hypothesis is existent in the 
quantum mechanics. After that, Caldirola [11] in 1980 reported the time  

( )2 3 24
0 06 6.27 10 se mcθ ε −= = ×π  as a value of chronon in the electron theory, 

where 0, ,e cε  and m are the elementary charge, the dielectric constant, the 
light speed and the mass of electron. Further, the Planck time  

( )5 44
p 5.39 10 st G c −= = ×  expressed by ,c  and the gravitational constant 

G is also well-known as a minimum time in physics. 
In relation to Equation (10), the minimum time 0t  is estimated in the fol-

lowing. In general, the temperature effect is not considered in analyzing Equa-
tion (1). Using the room temperature ( )R 290 KT ≅  for Equation (10), there-
fore, Equation (10) is rewritten as 

B R

2
n

n

t
k Tα α

=
 ,                         (15) 

where 0ε ≅  is acceptable in the present case. If it is possible that Equation (15) 
corresponds to the minimum time 0t , the relation ( )1

14
0 1.76 10 st tα

−≤ = ×  is 
valid then because of using 3nα =  for a monatomic molecule ( 1n = ).  

The reasonable transformation from the diffusion Equation (3) or (12) into 
the wave Equation (1) of Schrödinger indicates that the random movement of 
micro particles is closely relevant to each wave nature of them and further that 
the parabolic law shown in the concentration profile corresponds to the matter 
wave. The correlation between the diffusion theory and the quantum theory is 
thus close with each other. In other words, when the self-diffusion phenomena 
are observed in a material, a micro particle constituting the material has the 
wave nature then. 

When a vacant local space is generated by a thermal fluctuation in the gas 
state, a molecule in a neighboring local space jumps to the vacant local space in 
accordance with the elementary process of diffusion. The random movement of 
molecules occurs through such iteration. The behavior of gas molecules can be 
investigated by using not only the diffusion equation but also the state equation 
for ideal gas. 

In the following, the present minimum time 0t  is roughly estimated by using 
the state equation for ideal gas. In the gas state, when a molecule in local space 
jumps to the neighboring vacant one in relation to the diffusion phenomena, we 
think for the present that the jumping time corresponds to a minimum time 0t  
resulting from a collision process mentioned above.  

Here, Avogadro’s law shows that gas molecules of ( )23
A 6.02 10N = ×  num-

bers coexist in the volume ( )2 3
0 2.24 10 mV −= ×  at the temperature ( )0 273 KT =  
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and the pressure 1013 hPa. For a size of local space occupied by a molecule at the 
same pressure, it is roughly considered as ( ) ( )1 3 9

0 0 R A 0 3.41 10 ml V T N T −= = ×  
at the room temperature RT T= . Therefore, the minimum time is roughly ob-
tained as 17

0 1.14 10 st −≥ ×  because of 0 0t l c> .  
In the present study, it was found that minimum time 0t  depends on a 

physical system of a micro particle concerned. As a result, the relation of 
17 14

01.14 10 s 1.76 10 st− −× ≤ ≤ ×                 (16) 

is thus obtained. In addition, we can roughly discuss a size of micro particle to 
take account of the quantum effect from Equations (15) and (16), as discussed in 
the following.  

Substituting ( )17
0 1.14 10 s

n
t tα

−= = ×  into Equation (15), the value of  
34.62 10nα = ×  is obtained as a degree of freedom of a micro particle at the 

room temperature RT T= . If we can then determine atom numbers n corres-
ponding to the degree of freedom nα , it is considered that a micro particle 
composed of atoms fewer than n atoms has a wave nature. On the other hand, it 
is also considered that the size of micro particle should be smaller than  

( )9
0 3.41 10 ml −= ×  in relation to the size of local space. In addition, the various 

material structures are possible for a micro particle, for example, a giant mole-
cule, a nanoparticle of metal, and so on. In that situation, since the degree of 
freedom nα  depends on the complicated structure of each micro particle con-
cerned, a matter for the correlation between nα  and n will be accepted as a 
subject in the future, but 31.54 10n = ×  is possible if 3n nα =  is simply ac-
ceptable. 

For the difference between pt  and 0t , the author thinks that the time pt  is 
not actual judging from the theoretical frame of physics, because we cannot 
suppose matters like the physical quantities c and   resulting from denying 
preconditions [A] and [B] in the Newton mechanics are simultaneously used 
with the gravitational constant G. The expression of 0θ  corresponds only to the 
charged particle, but 0t  is valid for an arbitrary micro particle.  

Here, it is remarkable that a minimum time of order 10−17 s satisfying Equa-
tion (16) has been reported in relation to the uncertainty principle [12]. In that 
situation, Equation (10) indicates that the time 

n
tα  does not depend on each 

mass m of micro particles but nα  and T. On the other hand, the diffusivity 
having the close correlation with the quantum theory depends on a mass of mi-
cro particle. Therefore, the detailed estimation of the discrete time 0t  pointed 
out here should be widely investigated in the future, judging from the impor-
tance of fundamental theory in the quantum mechanics. In any case, if the time 

0t  obtained here is just valid in the quantum mechanics, some fundamental 
theories in physics may be unexpectedly influenced by a fluctuation resulting 
from the minimum time 0t .  

5. Discussion and Conclusions 

Judging from the theoretical frame of physics, the essential equation in physics 
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for micro particles is just considered to be Equation (3) itself, which is theoreti-
cally derived from the theory of Markov process in mathematics. The reason is 
as follows. Equation (3) is transformable into Equation (12) using Equation (13) 
applicable to an arbitrary diffusion field under the condition of 0 0t = . On the 
other hand, Equation (3) corresponds to Equation (1) through substituting Equ-
ations (5) and (6) into Equation (3) and rewriting C Ψ→  under the condi-
tion of 0 0t > . Here, the determination of either 0 0t >  or 0 0t =  depends only 
on whether we investigate behavior of a single micro particle or that of its collec-
tive motion.  

Since the establishment of quantum theory, some basic problems have been 
disregarded in the unsolved state. We have been thus unable to understand the 
theoretical basis that a micro particle has a wave nature. In other words, the 
theoretical evidence that the hypothesis of de Broglie is valid has never been re-
vealed. In addition, the theoretical bases that the probabilistic interpretation is 
indispensable for the quantum theory and the matter wave interferes with itself 
have not been also essentially understood even if it has been plausibly explained 
in textbooks using a slit.  

In that situation, recently those bases were theoretically proved by obtaining 
the essential diffusivity expression relevant to an angular momentum of micro 
particle from the theoretical derivation of diffusion equation having been ac-
cepted as a law for a long time, and at the same time by revealing the existence of 
discrete time jt  in the world of a micro particle. Thus, we could first theoreti-
cally solve the problems having been disregarded for a long time in the basic 
theory of quantum mechanics.  

Including the fact that Equation (2) is now not a hypothesis but a basic equa-
tion, the new fundamental theory of quantum mechanics resulting from the 
causality for the Newton mechanics should be discussed in elementary textbooks 
of physics from a viewpoint of the education for younger people. Further, mi-
sunderstanding problems shown in the existing textbooks for the fundamental 
theory of diffusion should be suitably revised as soon as possible. The diffusion 
theory should be thus developed in such a way as to start not from accepting the 
diffusion equation as Fick’s law but from deriving itself from the mathematical 
theory. 

Judging from the discussion developed in the present work, there is no doubt 
that the conception of minimum time is indispensable for understanding beha-
vior of a micro particle. It will be thus no exaggeration to say that the quantum 
theory is established by incorporating the conception of discrete time jt  into 
the Newton mechanics. In conclusion, the author hopes that the values of a 
minimum time 0t  are highly discussed from various viewpoints in physics. 
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