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[. INTRODUCTION

Returning to the classical mechanics in the agélrbkory of everything™swith
"membrang "super-string, "super-symmettyetc. is a sterile work for many people.
However, it is weird that Nature has always puinushallenges of never-one-answer.
There are issues we find out that we were wrongy dftindreds of years. Therefore,
the returning to "too old" issues is never supeukl Hereinafter comes one of those
cases. As we know, when considered that therm@tiadi is not continuous but
discrete by each small portian=hf , wheref is the frequency of the thermo-radiation
energy andh is some ratio coefficient, Max Planck has found the formula of
thermo-radiation intensity of absolute blackbodyresponding to the experiment. The
coefficient h later is referred to as the “Planck constant”.the micro-world, the
Planckh constant played a role as the threshold of the Bagular momentum when
Bohr set out the condition of orbit quantum of &lees in atoms:

MmeVorp=nh/2mr, (©=1,2,3..) (1)

hereM,, V,, m - the angular momentum, velocity and mass of edast on then™
orbit, respectivelyr, - the radius of th@™ orbit of electrons. Laten appeared in the
theory of quantum field as a parameter indispemsabl Schrdodinger equation,
expressions of angular momentum and magnetic momkfitndamental particles
which has strongly demonstrated Planck's predic#@afor dimension, it fits to the
dimension ofH action in theleast-action principleor “Hamilton principlé. The H
action function is peculiarity of the energy stiiemotion of the mechanical system.
It may be written in two forms:

+ Hamilton — Ostrogratsky
H=[Ldt (2)
+ Maupertuis — Lagrange:

ty
H = [2Edt. (3)

to



hereL andE - Lagrangien and the kinetic energy of the meclarsgstem, respectively;
to and t; — initial and final moments of time of motion ofethmechanical system,
respectively, from poinA to pointB. The problems is that:

-According to its definition, functiorH must be the total energy of the
mechanical system obtained in the duration of firam t, to t;, should we understand
this ascauseor consequencels itaction or effec®

-What happen if thactiondoesn’t reach the least action threshold?

-What could the mechanical energy state of theomdrjects under the action of
an external force be if thisast effects taken into account?

-Is the so called “wave-corpuscular dualism” thessaof quantum property of
electron orbit in atoms or do they both have o#igrilar causes since they are both
associated tb Planck constant?

These issues will be thoroughly discussed in tlagkw

Il. THE LEAST-ACTION PRINCIPLE.

1. Basis concepts.

a) Actions among physical objects and effect of them.

Firstly, it may be seen from documents including gniginal one are written in
English that the concept ofittion' is often used confusedly with the concept of
"effect. Hereinafter, we strive to differentiate theseotaoncepts from the orthodox
mechanical point of view.

Supposing that one physical object (PO) with massnoves freely at the
velocity V, from pointA to pointB in the duration of time frony andt;, then theH
physical size defined pursuant to Eq. (2) and Byig the actual energy state of the
PO during that period of time. We should, therefoeeallH the effectof the PO not
theactionamong them.

It is due to this reason that the author suggdsasging the name of Hamilton
principle or the normally ever used “leasdtion principle” to “leasteffectprinciple”.
The concept of action itself should be redefined errquantified. For this to be done,
we need to add action force with the assumptionnehanged forc€&. Replacing the
kinetic energy expression of the given PO into @ywe have:

ty ty ty
H =[m\fdt = [m(\ + at)’dt = [m(W? + 2Vpat + atd)dt =
1o to to
ty

L&} ty ty
=[m\p’dt + 2] ma(\t + at’/2)dt = [2Tedt + [2FS(t)dt =H + H,,
0 t

to tO t0
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ty

here: Ho= REdt, (4)

to

t; t;
H, = RFS(t)dt =RA(t)dt. (5)
to to

It may be seen immediately thA(t)=FS(t)=maV,+at?/2) is the work of the
action forceF=ma, wherem anda is mass and motion acceleration of the PO under
theactionof F force , respectively. It is clear that if therens force £=0), thenH=0
and H=H, will be the effectcomponent of the PO in free state (uniform recedir
motion at velocityV,). The componertt; is resulted from thaction of the forceF on
the given PO. In other words, in order to hade effect there must be the
correspondingctionin the sign oD.

On the other hand, the time for energy exchangengntO is never zero.
Moreover, the process of changing from this enetgye to other requires a limited
period of time. That is the reason whyaction needs to get ahead ldf effect for a
period of time equal ta. Similar to effect, we can write the formula fastian as
follows:

D=tlf2TE(t) dt (6)

ty- 7

hereE(t) - energy exchanged between the two PO to causegeban Energy states,
l.e. to produce the existence ldf effect In case thde(t) energy is transformed into
work A(t) with the efficiency ofp we shall have:

H=nD. (7)

Normally, whenE(t) is really difficult to be defined, possibly we gnieed to define
the workA(t) or the change in energye of the PO to replacg(t) based on the Eq. (7)
with #7=1. Then actually we defind, effect notD action.

b) Least effect and least action.

As recognized above, there cannot be any effediantidan theh least effect
value. This also means thateffect function pursuant to Eq. (4) is not contins and
it can only be the multiple number laf

H=nh  @=1,2 3..) (8)

On the other hand, any occurring physical processesassociated with the
energy exchange. That exchange occurs on every poréibn. Thus, corresponding
to theleast effect fis theleast action d

h=rqd. 9)
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Finally, when referring to th&east effeciof a PO, we not only refer to an occurred
event or a possibly occurred event pursuant to (Eg.or (3) but also to imply a
completely defined relationship that has maintaieg$ting energy state of the PO.
This has caused this tardiness. Therefore, in tefnpsinciple, the value of thieast
effecton a different PO can be different, and thus Plonstanh=6,63x10%* Js is not
universal. However, this issue has to be discuss®e in another research.

2. Content.

As known, the research into the motion of fundamleparticles within the
classical mechanical scope has fully failed. Thenme@ason rests with this scop#,
effect function has become comparable to thdeast effegt which means the
expression (8) has promoted its effect. The probllnbe different if we take this
into account.

Recognizing the cause and effect relation betvizzantion andH; effectpursuant
to Eq. (7) and considering Eqg. (9), it may be shat:

"For a physical object to change its energy stdte,dction on it must not be
smaller than the least actitn
-7
D= [2E(t)dt>d = hip. (10)
to'T
This is called least action principlé (LAP). Thus different from LEP (Hamilton
principle), the LAP lays condition oraction D (cause) but not oreffect H
(consequence). Furthermore, that condition doesnitat optimizing various types of
action functions, but it makes it possible for alttions The in-equation (10) is also
called theeffectcondition. In the time interval fromiyr) to (t;-r) andE(t)=E=const,
Eq. (10) may be rewritten as:

D=@Et;)=2E/t >h. (11)

It can be seen from Eq. (11) thatfenergy is really great, thection timeAt can be
short but enough to remain tleffect On the contrary, if the exchanging enekys
too small, the time interval aiction At has to be long enough. However, this time
interval may not be too long and must be limitedsbyne conditions:

- In case the living time of the given object isiabtor;, At<ty;

- In case the possible time interval for the twgeots to exchange their energy is
equal tor,, Atst; ;

- In case the object under thetion is moving in the period of tim&, Ats T
because if within the time interval equal to oneqeeT, the exchange process brings
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"no effect",then if theaction prolongs in the successive periods, the excharaegs
remains ho effect.

From here emerged a concept “effect radius”. Asaaly known, gravitational
and electro-magnetic forces, in principle, are aactforces from far distance to
infinity. Yet, whether that effect could cause antior not is another problem. The
distance from which the action by one PO might eaau$east effect to another PO is
called “effect radius”. This radius is clearly mugheater than the effect radius of
force Val der Vals which can be understood as teialce from which atoms may be
associated together. Whereas, the effect radiusionex above may be understood as
the distance from which there appears a least tefietf the PO consists of many
atoms the total potential fields will be in a mdohger period than that of each single
period since the potential fields of each atomrarteof the same phase.

The effect radius will be much greater as a resbitly at the distances much
bigger than thiseffect radius atoms or any other PO can be “neutralized” in
electricity.

Il. CONSIDERATION OF SOME PHENOMENA ON THE BASIS OF LAP .

1. The motion of the particle under the action of dorce.
a) The action direction of a force coincides witke threction of PO motion.

In the classical mechanics as well as the relatreehanics, Newton’s second
law is used in form: "the velocity changing the neartump of the particle is equal to
F force on it:

F=d(mV)/dt or F =dp/dt, (12)

herem andV is respectively the mass and movement velocitthefparticle. If the
movement velocity is not really big compared wikie tvelocity of light, it can be
considered thanh=const; thus, (12) can be written in form:

mdV/dt=ma =F (13)
herea=dV/dt- referred to as instantaneous acceleration diicgamotion."
Both Eq. (12) and (13) have shown that under thieraof a forceF=const, the
motion velocity of the particle will vary continusly, which does not correspond to

the leastaction principle. For clarifying this, we will see theromept of derivative of
the velocityV based on timé

a=dVvidt = limg_o (AVI4t) = im0 8, (14)



herea,=AVI/At - is the average accelerati@ais the instantaneous acceleration. As the
energy exchanged during the intervaltiohe At is limited, if At—0, EAt will also
advance to zero and the least action principle ballviolated. Thus, if the effect
condition (11) is accepted, the concept of instaewas acceleration calculated
pursuant to Eq. (14) is non-senseAdan not be smaller than the valleE£0, let
aloneAt—0. In other words, Eq. (12) or (13) are mathemextigressions reproducing
roughly the motion of the particle or physical &afi. Then what is the so called “real
motion” of a particle under tha&ction of constant- force? To make it simple, we just
consider the case~const and replace the motion equation bearingdéneation of
the velocity (13) with the equation of limited atioln numbers:

ma,=m(4V/4) =F or ay= AVIAt=F/m=const. (15)

If before the particle is acted upon byforce at the point of time=t,=0, it is in
state of resV,=0, then after it is acted upon Byforce within the time intervafit;=t;-
t,= t; satisfying effect condition (11), the particle wiove at the velocity o¥;. The
energy gained by particles is equal to the diffeeeof its kinetic energy in two states:

AE; = E1- Eo = mVi%2 — m\@/2 = mVi?/2. (16)
Replacing Eq. (16) into Eq. (11) gives m\{Z4t;>h. (17)
On the other hand, similar to Eq. (15) we can write
Aip— AV]_/At]_: F/m, (18)

of which AV;=V;-V,=V,. TakingAt; from Eq. (17) to put into Eq. (16) then change it
we have:
MNq=V.>*vhay/m =*VhF/nf. (19)

Replacing (19) into (18) then drati; from it we have:
A= 1,23V hm/F. (20)

With motion problem of particles from (17) in geaker
ay = AV,/4t, = Fim, (21)

here AV,=V,-V,_3; 4t =t-t,_y; N=1, 2, 3,... is positive integral number. The relatio
betweenv, andt, can be established by forming a rate:

(ZAV)I( Z4t,) = Vit (22)

On the other hand, we drad, from Eqg. (20), then put it into Eq. (22) and chaitge
we find:
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V = apln’ (23)

Expressions (21) and (23) bring us the relationvbetn value of discrete velocity,
andn discrete moment of timg. In all cases, we can write:

2ANE, A =2 AE,Aty= ... =24 At,=h. (24)

Replacing:AE,=E— E,..=m(V,>- V,.©)/2, and 4t, from Eq. (21) into Eq. (24) then
change it we obtain:

m (Vnz' Vn-12) (Vn' Vn-l)/ Aip= h. (25)

ReplacingV; from Eqg. (19) into Eq. (25), then change it bantoi(n-1), the
equation takes the form:

0 W1 Vo2V 2Vt Vi1 -V °=0. (26)

Solving set of Eg. (26) we havel) velocity value fronV, to V, subject toV,.
ReplacingV, from Eqg. (23) into Eq. (26) then change it we ab{a-1) the equations
corresponding to time variation frofmto t,:

tn?)'tn-ltnz'tn-lztm tn-13't13=0 . (27)

The graph demonstrating the velocity variation sabjo the time of motion of
the particle is shown in the fig. 1a. It may clgaik seen that the particle may only
move in jerky steps with the gradually increasetbeity for each Step. When
considering the tardiness of the motion of theiplag after the time intervatt,, the
distance obtained by the motion of particles a#ach time intrvalAt,., will be:
AS=V, 4t..1. Hence, equation of motion of particles is a brokee:

= 3AS= 2V Atn.g. (28)
ReplacingVv, from Eq. (23) into Eq. (28) gives:
n=8t2 thlthi1= A th(the1- ), (29)

To compare, we write the expression of path obthibg the motion of the
particle at the time intervalas in usual patHs(t)=at/2=Ft/m and demonstrate it in
fig. 1a. We can take an example for illustratioonfrquantum mechanics. Supposing
an electron withm. mass moves under the action of Erelectric field. The force
acting on the electron B. Replacing the obtained values into Eqg. (19) agd(20)
we have:

\i=(6,63x10°* 1,6x10%)¥(9,1x103%)#3<2,35¢10°m/s.
t,=(6,63<10°* 9,1x10°Y"3/(1,6x10%)*3%= 1,34x10" s.
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b/ Graph demonstrating instantaneous acceleragtpn

Fig.1. The interruption of motion parameters ofticée.

At the moment of timet;=1,34x10'%, the electrons begin moving at the initial
velocity of V;=2.35x1Gm/s. However, according to former theory, the motif
electron should have gained a certain distance hag thoment of time:
S=at?/2=Ft*/2m~1,6x10%(1,34x10%%?/2.9,1x103'=1,33«10°m, since if we consider
that velocityV(t) varies continuously, instantaneous acceleratideroened on the
basis of Eq. (14) will bé=/m.. This path is 100 thousand times greater than the
dimension of an atom, and the time interyalk long enough for electron to revolve
around the nucleus one million times. It is not Bna all! For instantaneous
acceleration, the situation is much worse.
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The graph demonstrating the development of insteaias acceleratioa in this
case is described in fig. 1b. At the moments oétint, thena=c, and at the moments

of time tzt, then a=0. It may be concluded that the concept of instadas
acceleration is non-sense!

b) The action direction of a force is perpendiculathe motion direction of PO.

If the PO is moving freely at the velocik at the time interval, under the action
of such force (see fig. 2), according to LAP, ith\lwave to change its motion direction
after the duration of timAt;=t,-t,. But this new motion direction can’'t be deflectd
an optional angle; it depends on the amount ofggntrat it receives within the time
interval At, that is, pursuant to a specified angular quantum.

Figure 2.

The energy received by PO in the time inteMagEAB/V=S/V is:
AE=E—E=mV?/2-mV?2=(m\fsirfa,)/2. (30)

On the other hand, this energy level equals to wbdction force:

Ag_:FSV:FVAtlSinal_ (31)
Replacing Eq. (30) into Eq. (11) with sign "=" wave:
D=Hu=mV?4t;sirfa;=h. (32)

Compare Eg. (30) with Eq. (31) then reducing:
Aty;=(mVsina,)/2F. (33)
Replacing thig\t; into Eq. (32) then gives:

sinay = *v2hFInf\V® =Vy/V (34)



whereV, = *v2hF/nf — comparingwith Eq. (18) shows that there is just velocity
component of PO coincided with the direction oi@tforce . Replacing Eqg. (34) into
Eq. (33) with changes, we obtain:

At1=mV0/2F=VO/Zatb1, (35)

where ay,,;=F/m - average acceleration of motion under force dadatt with the
motion direction of PO. The patAB=S, could be defined if Eq. (35) is taken account:

S, = VAt =V.m\,/2F =V 2vhm/4F, (36)

On the new patBC, the action on the PO includes 2 parts: one padrigent to
the motion directiorfs; and the other is perpendicular to the motion dioeckEs;. If
within the time intervalAt,=t,-t;, the action condition (11) is satisfied, thg will lead
to a velocity lea@\V, as the one mentioned in Ill.&),; is the cause to the deflection
of the motion direction. In that case, the equatmnlefineF,, is similar to Eq. (31)
providing thatF is replaced by,;.

Deflection angles and the successive paths caefieed in the same way. There

Is a fact thata, is often very small, sé&s may be neglected, that ¥, is equal to
constant.

2. “Wave property” of fundamental particles.

The conceptmatter wave'was introduced by de Brookline and was verified by
experiment by Davison and Germen: each particleorsbined with a wave-length
specified according to relation:

A=h/p=h/mV. (37)

In fact, there has never been an expressionvaf’é propertyand"particle property"

at the same time, anavave propertyis only expressed when encountering obstacles
on their way like narrow slits, small holes or ¢ayglanes of some solid taking roles
as a diffraction grating .

So how will these particles entering the obje@8ectradiusR are affected?
According to Eq. (11), if after the interval of &#nt,, the particle receives actiddy
in the perpendicular direction to its motion direatwhich is equal to or bigger than
least effecth, it will carry oneeffect Under such araction its velocity may not
change. So theffectnow will change its motion direction to an angutprantum
specified a;. If the nextaction D,=h is performed, it will change its direction the
second time at deflection angte. If it does not receive the neattion after that, it
will remain the motion direction.
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As it is, after passing obstacles, an initial bedrparticles is split into beams of
particles deflecting from initial direction of défent angles fully specified. If we put a
screen at some distance from there, we will hadfiaction pattern like a wave. This
phenomenon is described in fig. 3a. The key madtdrat the particle does not deflect
from that direction at any angle, but only on tlasib of specified and limited angular
guantum. The result is when after several timesediection the total deflection angle
is only limited and specified too (see fig. 3b)ofrhere, we can refer potential field
E(t) at the margin of the object or of a narrow slidafocusing lenses composed from
the collection of side by side pieces of lensed wlifferent focus distancgk, f,...to
deflection anglesr, a,,..., respectively, as demonstrated in fig. 3c.qUantify the
deflection, we consider the process of motion esgibnof particle having the mass
m, velocity V. Particles falling into potential field of narroslits of curtain at the
placesa, b, c..and fly to corresponding placas b', c'..

+Firstly, for particles flying along passage and it has deflected once with
angular quantunar, defined by Eq. (34) too. We have Eqg. (32) too dmahge it:

Ssirfa,=h/mV=h/p. (38)
+ For particles flying along passalge’ they deflect twice.

In the first time,when particle is flying fronb to b; in the time intervalAty, it
receives energE,;. On the basis of LAP, when Eq. (11) is satisfigarticles can
have moved in new direction with the deflection lang,;. It receives energy in the
time intervalAt,1=bb./V=S,,/V:

AEy1=E,—Epi=mV?4/2—m\,,2/2=mVA(1-cog ay1)/2=m\Fsin’ ap,/2
Similar to Eq. (32) we can write:
1:EB'| t1=2AEb1Atb1=mVS)18inza'b1=h. (39)

In the second timayhen particle is flying on the distanteb'=S,, in the time
interval At,,=b,b’/V=S,)/V, it deflects from a,, since it receives the energy:
AE,=Ep—E,=mV?/2—m\(,%/2=m\A(1-cog ar,)/2=m\Fsinapy/2.

Similar to Eq. (32) we may write:
EH =2 4E,, At ,=mVS,sinfap=h. (40)
Adding Eq. (39) to Eq. (40) according to each csposding position:
(BMSi a1+ SpSirt ayz)=2h
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Figure 3. Overview of electrons diffraction.
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or we rewrite it in the form:
b1 a1+ SpoSinap=2h/mV=2h/p.
For particles moving on passage with three times of deflection, we can write:

1SIMP Q1+ SeoSin et Seasinf aes=3h/mV=3h/p.

Generalizing some particlek"'deflecting ‘n” times, we have:
2 Sesirtaim= n(h/mV) =n(h/p) (41)

The left member of Eq. (41) is parameters relabvgoiotential field in the slit, and
the right member of Eq. (41) is only related to peaticle, to be more specific, to
momentump of the particle. The number of angular quantum 4nd anglesa,,
themselves are limited and specified.

We may freely to puth/p=A similar to Eqg. (37). It is Wave - length de
Brookline, but in fact, no wave exists at all. T@ame thing existing here is particle and
no more. By doing the same we can obtain the ‘fietence"” pattern when beam of
particles passing through two narrow slits of theeen or “diffraction” pattern when
beam of particles falling into crystal planes of®osolid. In this case, it is necessary
to consider 2 other factors:

+ First, the action by the particle on the potdrfield according to Newton’s
third law which was often neglected in the pastf B, the potential field of slits will
change when it is similar to the number of thetleffect caused to the particles.

+ Second, the phenomenon of electro-static consluciccurs at the margin of
the slit and the separating strip between the tlte gesults in the interaction of
potential field of the 2 slits. In other words, kauarticle flying over the slit in the
deflected direction will leave its mark on both tsits, and it is this mark that will
directly influence the deflection degree of sucsesgparticles, which according to
modern quantum field theory, they seem "to be awéréis!(?).

For particles containing too big momentum, the gneof potential field of
molecule on the slit margin of screen is not biguwgh to make it deflect from
direction unless they strike against directly. Hfiere, they have novave-property.

For particles having no electricity like neutrorssit possible for them to deflect from
the direction in potential field? The answer isttimeutrons, not without reason, have
electricity but they are neutralized similarly a®ms are, but due to its too tiny
dimension, only at very small distance can it egpr&herefore, it is possible for us to
understand why Wwave property of fundamental particles only expresses when
encountering obstacles, but not in free space.
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Finally, to put it more exactly, particles have ''wave property as there has
never been "addition of amplitude when in the sgmhases and elimination of
amplitude when in opposite phases” as a real waes.dWe can only say that
"particles have wave-like manifestaticand no more! Therefore, the so-calledhVe-
corpuscular dualisrhdoes not exist!

3. Orbital angular momentum of an electrons.

Supposed that the electron is at pdinfar from nucleus a distance gfand is
moving at the velocity/, to the pointB as shown in fig. 4; and supposed that the
electron is moving around a self-contained orlnttHis case, we symbolize quantity
with index 'h" as quantity corresponding t@" orbit of electrons in the orbit order
from internal to external side of nucleus. Smalledtit r; corresponds tm=1. The
motion of this type has been mentioned in Ill.1bithwa slight difference that
Coulomb force is always perpendicular to the motimection of electrons. So Eg.
(32) is always correct. Motion of electron in nudeunder thection by Coulomb
force only deflects from direction wherffectcondition (11) is ensured. In order to
have a closed orbit in the form of regular polygascribing circle radius,, afterk,
guantum angler,,, electron must come back right to poigtit means:

K. Qon=21T. 264

Figure 4. Motion orbit of electrons may only beraken line.
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In this casen™ orbit must havé, least effecguantumn:
=k Hio=kn24EAt,=2 AE, T, =2K, MV, I ,SIN20,,,SiN(Qo/2) =Ko, (43)

hereT,=kn4t,- revolving period of electron on the orbit variéty. Basing on this, we
can invent the expression of orbital angular mormnnent

MV =h/(2sirf aorSin(@oy/2)). (44)

From Eq. (42) we see that|east effecguantum is not enough for the existence an
orbit of electron, but it needg quantumh. Next, because the motion direction cannot
deflect from direction at optional small angles timo orbit of electron has never been
a curve or even circle, but is an open or closeédmn line.

V. CONCLUTION.

1. Fundamental particles cannot move graduallyefasr more slowly in a
continuous way, but in jerky steps with velocitgps. The concept of instantaneous
acceleration with fundamental particles is non-eens

2. "Matter wave" does not exist! And particles dui have "wave property" but
just "wave-like manifestationsThere exists only one new property of particles tha
"their motion is only deflected on limited and sihed "angular quantum”, and that
can not be as small as wanted".

3. If the motion deflection of electrons in atomscwrring under the action by
Coulomb force with the same angular quantum anol Hugn is always the multiple
number of 2z the orbit with sides of a regular polygon insgrghcircle with radius of
r, will be formed. From here, it is possible to dremt the orbit quantized condition of
electrons in atom.
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