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Abstract
Classical mechanics and quantum mechanics are considered to be binary oppositions. This kind of understanding has never
brought us any real benefits, only trouble. The fundamental equations of quantum mechanics cannot logically delineate the
boundary between quantum and classical mechanics. On the contrary, the mass m and potential energy V in the Schr 6
dinger equation can easily cross the boundary between microscopic and macroscopic levels. The electromagnetic potential
energy in the Schrodinger equation can be replaced with the potential energy of the interaction force. Potential energy can

be further transformed into force based on F=V/r. This operation can establish Newton's second law wave equation (e.g.,

Y 2 . . . . 2 . .
F =—in aim) and force containing wave mechanics equation (e.g., —ach%lp + %zp =F1). This result more directly

indicates that quantum and classical are compatible. Eliminating the historical absence of the concept of "force" in quantum
mechanics, bridging the gap between macroscopic classical and microscopic quantum frameworks, and changing people's
perceptions. Can explain why nanoscale particles have quantum properties. Simplify the calculation of quantum forces.

This lays the foundation for the generalized wave mechanics that unifies mechanics across scales.

Keywords: Quantum and classical, Compatibility, The wave mechanics equation of Newton's second law, Quantum

mechanics operator of force, Schrodinger-Tu equation with explicit force.

1. Intraduction

For a long time, classical mechanics and quantum mechanics have been regarded as irreconcilable binary oppositions in
physical theoretical systems. The former describes macroscopic systems with deterministic orbits and observable forces as
the core, while the latter relies on wave function probability interpretation and operator form to handle microscopic
phenomena. The significant differences in conceptual frameworks and mathematical tools between the two have led to an
artificial disconnect between "macroscopic classicism" and "microscopic quantum". Fortunately, this study suggests that
this opposition is not essential—classical mechanical laws can be reformulated through wave mechanics equations,
achieving deep compatibility with quantum mechanics. The core technological path is to use the momentum operator
conversion method of quantum mechanics, combined with the intrinsic relationship between force and energy in planetary
models, to derive wave equations containing "force", thereby truly returning quantum mechanics to the origin of
"mechanics" and ending the historical lack of the concept of "force" in quantum mechanics.

The author has systematically demonstrated the compatibility between quantum and classical mechanics in the previous
series of studies, and proposed a theoretical framework for the synergistic application of quantum mechanics methods and
classical mechanics methods. [''*] As a deepening and expansion of the previous work, this article further constructs the
wave mechanics equations of classical mechanics core laws (such as the law of conservation of momentum and Newton's
second law), and for the first time derives quantum operator representations of physical quantities such as force and
acceleration.

At the beginning of the birth of quantum mechanics, physicists hoped for its compatibility and unity with classical
mechanics. However, due to the ambiguity of the physical meaning of wave functions and the difficulty in explaining
phenomena such as double slit diffraction experiments and hydrogen atom stability, the mainstream view has gradually

shifted towards denying the "the independent existence of primitive eigenstates the existence of primitive eigenstate" of



microscopic particles that are unrelated to measurement from a philosophical perspective. The uncertainty, randomness,
and "wave function collapse" of microscopic systems are regarded as inherent properties of quantum mechanics, and it is
asserted that the Schrodinger equation cannot describe macroscopic objects. But in fact, the Schrédinger equation itself
does not have an inherent limitation that logically excludes macroscopic systems—when the mass m is extended to the
macroscopic observable scale and the potential energy function is replaced with macroscopic gravitational potential energy,
its mathematical form still holds. ['! This article will reinforce this conclusion through more intuitive deduction.

Although the academic community has never stopped questioning the Copenhagen interpretation,[ 15-25] there is less
controversy over the validity of the mathematical formal system of quantum mechanics. This study also does not deviate
from the axiomatic system of quantum mechanics, but strictly follows the construction rules of Hermitian operators
((¢|/i |1p) = (1p|/i¢>|)) and derives wave mechanics equations containing "force" without introducing new assumptions.
Previous studies (Especially combining or alternating the use of quantum mechanics and classical mechanics) 639 have
provided multidimensional evidence of quantum classical compatibility, weakening the opposition between the two and
confirming the advantages of compatibility frameworks in theory and applications. Previously, the combination of quantum
and classical methods mainly relied on the parallel or alternating use of traditional methods (such as replacing only the
potential energy function without changing the structure of the quantum equation); The breakthrough of this article lies in
integrating quantum and classical properties into the same equation, deriving the generalized wave mechanics equation,

laying the foundation for the establishment of "generalized wave mechanics".

2. Deduction of "Operator of Force' and '""Wave Equation of Classical Mechanics Laws"

The general form of the one-dimensional stationary Schrodinger equation is
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Since the calculation result of — zh_m%lp is the kinetic energy Ty, therefore, Eq. (1) eliminates psi to obtain T+V=E.

T+V=E is a universal formula for energy conservation. Both microsystems and macrosystems are established. It can also
satisfy the energy allocation ratio of T'and ¥ in bound state systems (i.e., satisfy the Viry theorem under certain conditions).

It can be seen that Eq. (1) is also a wave mechanics expression that describes the classical laws of physics for macroscopic
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phenomena. When V=—Z%, Eq. (1) can describe the electromagnetic interaction planetary model system. When the

potential energy Vis V=— GMTm, Eq. (1) can be used to describe the Newtonian gravitational planetary model system. It can

be seen that the Schrodinger equation itself cannot deny its ability to describe macroscopic gravitational interaction systems.

In the case where ¥ is the gravitational potential energy, the Schrodinger equation is
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The wave function should still use the familiar form:

Y= lpoe—%(Ef—px)z woe—iZH(vt—x//l)_ A3)
Whether it is a macroscopic gravitational interaction planetary model system or a microscopic electromagnetic interaction
planetary model system, the relationship between potential energy and force is F=V/r. In the planetary model, the

. . . 1 1 1
relationship between E, V, v, r, and F is E:E V=— Emvzzz rF.

The energy conservation of a steady-state system satisfies
T+V=E. @
Aamong which, F=—(T) (Its numerical relationship is £=—7). By substituting E=—T into Eq. (4), result in 27=V. By



dividing both sides of the equation by the orbital radius r in the planetary model, and considering F=V/r, we can obtain the

relationship between kinetic energy and force: 2T /r=F. Substituting T=mv?/2 into 2T /r=F, and considering that the

2
acceleration of an object in uniform circular motion is a=v’/r, we can obtain Newton's Second Law: — =ma=F.
. . . . L. p? . . . . .
The formula for kinetic energy in classical mechanics is T = Foran object in uniform circular motion, 27/r=F can be
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written as F:%. Multiply both sides of F=mv?/r by ;r, we can obtain ;Fr:% mv?=T. Substituting ;mUZZT into Eq.
(4), resultin (1/2)mv?+V=E, or (1/2)ymv?+Fr =E. We write the classical mechanical formula (1/2)mv?+Fr =E as

:
E+V—E. 4)

2
If all terms of Eq. (5) are multiplied by 1, we can obtain Z”—mw +V ¢y =Ey . Considering Eq. (3) , we have

2 2 2
g—m =— :—m%dJ =T= %mvzlp. In the planetary model of hydrogen atoms, the orbital angular momentum of electrons

is L= pr=%h. The orbital velocity of n=1 electron in the ground state hydrogen atom is v=ac.
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If equation (1) is used, that is, V takes —Z%, and both sides of the equation are divided by r, then F=V/r is the

electromagnetic interaction force. We have
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For the hydrogen atom in planetary models, V=2E, Therefore we have %%1}) + % PY=Fy, or
in% 93 ze?
oV TRy (7)

In the planetary model of hydrogen atoms, the orbital angular momentum of electrons is L= pr=%h. The orbital velocity of

n=1 electron in the ground state hydrogen atom is v=ac. If we want it to be in the form of a second partial derivative, then

the equation corresponding to equation (7) is
92 ze?
—aChﬁlp‘F?lp —Fll) (8)
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Hear, a is the fine structure constant. For gravitational interactions, it is well known that — F, L=mvr=m~+/GMr,

and according to equation (2), we can obtain
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Here, E:% v, gzp:% . Substituting F=— Gflzm into equation (9), we can obtain
nt 9t v .,
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or
At a

Ty ly=2ry. (1)
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We calculate equation (7) item by item. As long as you note that 2pr=h, the calculation results of the two terms on the left

. . ih? 93 2 2T v v Ze? v .
side of the equal sign are: %ﬁw = %1,1} = 71,11 = —;1/1 = —;1/1,‘ rizl,[J:—:llJ. The sum of these two calculation

results is — %w = 2F. It has been proven that equation (7) holds true. Let's calculate equation (10) item by item. Just

i - e V2= _R 9y = L2 AR _
pay attention mr=mGMr (i. e., v°=GM/r), Zmale,b Y S mu Y and ax4lll = 1, we have

h a* » =
2GMm3 dx*
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—%1/} = % = %Fl/}. The second term of equation (10) is also §F¢. The sum of two %Fll) is exactly the Fy on the

right. So, equation (10) holds true.

If all terms of F=ma are divided by the interaction distance r, and considering F=dV/dr=—dp/dt, especially its non

. . . GMm my? . .
differential formula, we can obtain F = — ——or F= - Note: we tend to use negative values to represent potential
energy and force (In the equation F=ma, the direction of F is consistent with the direction of acceleration a). For the

uniform circular motion of electrons, pr:Eh. Considering p=mv, F=V/r and “the gravitational force in a circular motion

equilibrium system is equal to the centrifugal force”, we can obtain

F==2p/mh. (12)

As is well known, p = —ih aa_x' so, the operator of p? is
= ind 2 (13)
p o0x3

f=_p®2 (14)

Multiply both sides of E. (14) by 1 to obtain equation (15). It is the representation method of wave power of force.
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Fp=-2"——19. (15)
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In the equilibrium system of bound state mechanics, the force exerted by the atomic nucleus on the electron conforms to
this equation. For the Bohr planetary model, pr=f, the negative sign on the right side of equations (14) and (15) should be
removed. This article believes in the planetary model of hydrogen atoms and does not believe in the electron cloud hydrogen

atoms with zero orbital angular momentum in quantum mechanics. As is well known, the operator of kinetic energy 7 is

T= _k e (16)

2m ax2’

In classical mechanics, the expression for the law of conservation of momentum is mv1=mav; or pi=p>. By replacing p

. . . .., 0 ] . . .
with the corresponding operator in pi1=p», the result is —lh; = —ih Py Adding corresponding wave functions 1,1,
1 2
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on both sides of this result, we can obtain —ih, glplz—u’upl ng, or
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Here, ¥, = Ale_E(Eltl_plxl), Y, = Aze_%(Eztz_pZXZ), E, = hv,, E, = hv,. Eq. (17) is the law of conservation of

momentum expressed using wave mechanics methods.
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Calculate the first term in Eq. (1) and move some terms to become ;’—mzp —Ey=—V1. Considering E=—T, V=-2T, we
have
P2 _
——Y=V. (18)

By replacing p? in Eq. (18) with an operator form, and divide both sides of equation (18) by r, the potential energy operator

N 2 52

V= %:7 can be obtained (note: a=v*/r, potential energy V is a negative value).
2 —Fy=LY
) (19)

Concidering mv=p, a=v*/r, Eq.(19)becomes F 1/)2[% a]y. By replacing the momentum p with the operator p=—ih % and

using the relationship v=co between velocity and fine constant in the ground state Bohr hydrogen atom, we can obtain

Fp=—a[2 29y, (20)

ca 0x

Equation (20) is one of the wave mechanics expressions for Newton's second law applicable to the ground state Bohr
hydrogen atom. If particles move uniformly in a straight line, their form will be different.

For de Broglie waves in planetary models, A=h/mv=h/p, v=Av and a=v*/r. Using these telationship, the first equation in
2
Eq. (19) can be transformed into a a [Z—v] 1 = Fi. Reference [1] has the following equation: T =§ hv. Use this equation,

2
[ ]1,1) Fi can be transformed into a[ ]l,[} F. By replacing p? with the corresponding operator p? = —h? ;7,

we can obtain

Fop = - 2T axz]lp @n
Equation (21) has a wide range of applicability (applicable to both micro and macro objects, as well as objects in linear
N 2 52
motion). This is different from equation (20). According to it, a new operator of force can be obtained: F = —%%
(where a is acceleration).
2 52
Comparing F=ma with F = — ﬂ;—z, we can obtain the operator of the mass m as a function.
=0
m=——— (22)
According to Egs. (20) and (21), Eq. (7) can be transformed to
w2 92
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Accordingto T = ~ ooz Voo E=—T= g E=—T pw—— L (the last equation can be found in Refs. [1-
hZ 2
9]), the wave mechanics expression of Viry's theorem can be obtained: — — ax2 1,[} pr — P=—i Ealp or
T ARl T
N 2
The concise form of the classical expression for Viry's theorem is V=—2T. Considering T = — L we have Vy =

2m ax?’
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According to the one-dimensional momentum operator p = —ih P We can directly write the velocity operator, velocity

squared operator, and acceleration operator.

p=f=—22 (25)

-2 (26)

a=b=-2 ;’%] 27)
The displacement equation of the object in motion is s=vt. According to equation (25), we know that § = —ih i:—x and
s = —ih%:—xlp. Quantum mechanics also uses the momentum relationship p=mv. Based on the derivative of the wave
function of kinetic energy with respect to ¢, and considering m=2T/v?, the quality operator is rﬁ:—ih% + |- :l—zz%], and
the result is

Y

As long as all classical physical quantities have wave mechanics operators, the wave mechanics expressions of classical
physical laws can be directly combined by the corresponding operators. For example, the operator formula with constant
mass for Newton's second law F=ma is F=md. The result of the operation is Eq. (28).

92

F:—ihatax.
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Replacing the momentum in F'=0p/0t, with an operator p = —ih %, Eq. (29) can be directly obtained. By applying equation

(29) to the wave function, we can obtain

92

Fi=—ih pyew Y.

(30)
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In Eq. (30), the calculation method for a‘:? Y isto first calculate the partial derivative of 1) with respect to x, then calculate

the partial derivative of ¥ with respect to ¢, and finally calculate the product of the two partial derivatives. Equation (30)
is the universal Newton's second law representated by using wave equations.

The three-dimensional form of Eq. (8)
2
—cahV? + 21 = Fy. (31)

2 2
Equation (30) is applicable to hydrogen atoms. After writing equation (30) as — h—a—lp - §1p =Fv, it is already very

2m 9x?
similar to the Schrodinger equation. The first term in equation (30) is similar to the first term in the Dirac equation. /]
The time-dependent Schrodinger equation can also be transformed into a wave mechanics equation with explicit force. The

. L n? 92
transformation equation is ——

ih 0 . . . 1 .
oz = %5 Y. Using this transformation method, the Schrodinger equation must be

corrected. The corrected time-dependent Schrodinger equation is



~inly=- Ty tyy, (32)
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Dividing both sides of equation (31) by , we can obtain

_ha +h_za_2¢ = Fy. (33)

r ot 2m 9x2

For the planetary model hydrogen atom, according to prﬁ% h, 1/1=2p/h. v = ac, we can obtain

. a z
—lZmaCE‘d) + achﬁlp = Fy. (34)

3. Discussion

The present study demonstrates that classical mechanics and quantum mechanics are not mutually exclusive but can be
unified through wave equation representations, addressing a longstanding divide in physical theory. By deriving wave
mechanics expressions for classical laws—including Newton’s second law, the law of conservation of momentum, and the

virial theorem—we bridge microscopic and macroscopic systems, particularly within planetary models.

3.1. Key Findings and Implications

Force Operators in Quantum Mechanics: A central contribution is the derivation of force operators [(Egs. (14) and (25)]
and wave equations incorporating force [Egs. (7)-(11), (23), (24) and (30)], challenging the historical absence of "force" in
quantum mechanics. These operators enable direct application of classical force concepts to quantum systems, such as the
hydrogen atom, where Egs. (15) and (30) generalize Newton’s second law to wave mechanics.

Unified Planetary Model Descriptions: By modifying the Schrédinger equation to include gravitational or
electromagnetic potential energy (Egs. (2)—(3)), we show that both microscopic (e.g., hydrogen atoms) and macroscopic
(e.g., planetary motion) systems can be described using identical mathematical frameworks. This contradicts the
conventional view that quantum probability and uncertainty are exclusive to the microscale, suggesting instead that such
interpretations may stem from limited application of wave mechanics to macroscopic contexts.

Operator Formalism for Classical Laws: The conversion of classical observables (momentum, velocity, acceleration)
into quantum operators [Egs. (25)—(27)] allows classical laws to be expressed as wave equations. For example, the law of
conservation of momentum [Eq. (17)] and Newton’s second law [Eq. (30)] retain their physical meaning while adopting
wave function-based formulations. This formalism extends to non-constant mass systems [Eq. (28)], broadening

applicability to bound-state equilibrium systems.

3.2. Limitations and Future Work
Although this work unifies classical mechanics and quantum mechanics in planetary models, the following limitations are
worth exploring.

Generalization Beyond Planetary Models: The derived equations rely on the virial theorem and circular motion
assumptions, restricting applicability to systems with radial symmetry. Extending these results to non-planetary, non-bound
systems (e.g., scattering or chaotic motion) remains a critical next step. The Schrodinger equation also began with the Bohr
planetary model. In the context of planetary models, it is also only applicable to Bohr hydrogen atoms. However, after
denying the planetary model, people intuitively believe that it is applicable to all microscopic systems. The physical
mechanism behind this is still unclear. This article encountered the same situation (the establishment of equations started
from classical mechanics and planetary models, and the application of equations faces a wider range). we don't know if
they follow the same physical mechanism. Does the quality operator really obtain the quality as a non constant? It is not

explicitly reflected in the paper. This also deserves further research.



Experimental Validation: Empirical testing of force operators in quantum systems, such as measuring force-induced
wave function perturbations in atomic orbitals, is necessary to confirm theoretical predictions. Operator Algebra
Consistency: The introduction of "heavy partial derivatives" and operator division [e.g., Eqs. (24)-(26)] requires rigorous
mathematical validation to ensure consistency with existing quantum operator theory. Collaboration with mathematicians
to formalize these operations is essential.

Quantum decoherence, superposition collapse, and wave function flattening are all patches that were later applied, and
are not logical results of the mathematical system of quantum mechanics. Quantum and classical are coordinated and
compatible, resulting in no clear boundary between quantum and classical. It will seriously affect the credibility of quantum
decoherence and wave function collapse. The research findings of this article will lead to a renewed discussion of the
concept of quantum decoherence and theoretical patches such as quantum state collapse (wave function collapse or

flattening).

4. Conclusion

This research provides a framework for reconciling classical and quantum mechanics through wave equation unification.
By reintroducing force into quantum formalism and demonstrating the universality of wave mechanics across scales, we
pave the way for a more integrated physical theory. Future work will focus on generalizing these results to diverse systems
and validating predictions experimentally, potentially reshaping our understanding of mechanics at both micro and macro

levels.
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