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Abstract 

By introducing the path subspace, this study extends the energy phase space to a digital phase space (-space), thus 

accomplishing the numerical statistics of the elastic particle equilibrium systems. Unlike the  -space (6N dimensions) 

of Gibbs statistical ensemble, the -space (18N dimensions) is divided into three areas: liquid, solid, and gas, and 

their energy probability distributions have cyclic symmetry. The interaction between particles in -space is 

characterized by the degree of association/dissociation, thereby avoiding the problem of potential energy integration 

in -space. This article presents the macroscopic and mesoscopic equilibrium conditions for elastic particle systems 

and derives the partition functions and state functions for three areas. In addition, the differential equations of 

thermodynamics are generalized to the entire range of matter states by extending the definition of the entropy function. 

The results show that the states and changes of the thermodynamic system can be completely expressed by five 

independent parameters (two digits and three scales), and the first and second laws of thermodynamics can also be 

naturally derived from the statistical theory of digital phase space. 
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1. Introduction
Unlike point particles, elastic particles possess three modes of motion in the barycenter reference frame: translation, rotation, and 
vibration. Based on the elastic particle model, we have previously established a theoretical paradigm known as Real Physics [1-7], which 
includes the theories of particle field [1, 8-10], particle dynamics [2, 11-14], and particle statistics [3, 15-18]. Within particle statistical 
theory, the statistical quantities of the particle’s three motion modes constitute an energy phase space. This phase space encompasses 
both equilibrium and non-equilibrium states, with the equilibrium states located on three parabolic surfaces. The distribution of the 
equilibrium states on these surfaces is discrete and non-uniform, making direct integral statistics of the equilibrium states particularly 
challenging. To address this fundamental challenge, we introduce a mesoscopic statistical approach based on the distribution vector of 
midsons (clusters). This approach bridges the microscopic dynamics of baseons and the macroscopic thermodynamics of the system, 
effectively bypassing the intractable problem of direct integration over the curved equilibrium surfaces. This allows us to derive the 
system’s state functions and differential equations rigorously, providing a powerful tool for studying phase transition phenomena [3].

The mathematical foundation of Real Physics is the theory of actual quantities. An actual quantity is the product of a scale factor and a 
digit factor. Representing physical quantities as actual quantities and determining their scales and digits are referred to as digitization. 
A complete physical theory must achieve the digitization of all its physical quantities. Energy phase space statistics [3,13,14] is a 
microscopic statistical method at the level of baseons, which achieves the digitization of the system’s macroscopic quantities. To 
investigate the equilibrium properties of systems, particle statistics introduces parameters at the level of midsons that characterize 
particle interactions. Determining the numerical values of these mesoscopic quantities to achieve the complete digitization of the particle 
statistics theory is an anticipated goal.
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This research introduces the path subspace and the momentum subspace, expanding the energy phase space into a digital phase space, 
thereby completing the statistical theory for elastic particle systems. The method of digital phase space statistics is analogous to that of 
Gibbs’ ensemble theory [19]; however, their physical principles and mathematical foundations differ significantly. This article presents 
the principles of digital phase space statistics, provides the probability density within the digital phase space, and calculates the system’s 
partition function and state functions. By extending the concept of the entropy function, the thermodynamic differential equations 
applicable to all states of matter (liquid, solid, and gas) are derived. Crucially, this formalism demonstrates that the vast information 
encoded in a thermodynamic system can be compressed into a minimal set of five independent parameters.

The success of this unified method across the state of matter not only established the position of digital phase space as a tool in statistical 
physics, but also laid the foundation for exploring the connections between microscopic dynamics and macroscopic thermodynamics. 
As examples, this paper uses a set of five parameters to derive the state functions of liquid materials, and applies differential equations 
to formulate the fundamental laws of thermodynamics, thereby demonstrating the nature of statistical mechanics of elastic particles as 
a meta-theory.

2. Energy Phase Space Statistics
2.1. Motion of Particles
An elastic object is a closed system composed of a conserved number of elastic particles. The spatial states of an elastic particle are 
described by its Position, Posture, and Profile (the “3P” states). The Position is defined by the location of the particle’s barycenter (center 
of mass), the Profile by the eigenvalues (principal moments of inertia) of its inertia matrix, and the Posture by the eigenvectors (principal 
axes of inertia) of the inertia matrix. In the barycenter reference frame, the particle’s motion consists of three modes: translation, rotation, 
and vibration, which correspond to changes in its position, posture, and profile, respectively.

At time t, consider an elastic particle with its barycenter at Oc, principal moments of inertia (I1,I2,I3), and principal axes of inertia (e1,e2,e3 
). Using these, the barycenter frame of reference [Oce1e2e3 ] at time t is established. After a unit time ts, the particle’s barycenter moves 
to Oc

' the principal moments of inertia change to 
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of the principal axes. These correspond to the three motion modes of the particle, with each mode possessing three 

degrees of freedom. Thus, a single particle has a total of nine motional degrees of freedom. 
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𝛼𝛼=1
, 𝐾𝐾𝑠𝑠 = 𝑝𝑝𝑠𝑠

2

𝑚𝑚𝑠𝑠
= 𝑚𝑚𝑠𝑠𝑣𝑣𝑠𝑠

2. (4a) 

𝐿𝐿 = 1
2 ∑ 𝑞𝑞𝛼𝛼

2

𝐼𝐼𝛼𝛼

3

𝛼𝛼=1
= 𝐿̃𝐿 ∙ 𝐿𝐿𝑠𝑠; 𝐿̃𝐿 = 1

2 ∑ 𝑞̃𝑞𝛼𝛼
2

𝐼𝐼𝛼𝛼

3

𝛼𝛼=1
, 𝐿𝐿𝑠𝑠 = 𝑞𝑞𝑠𝑠

2

𝐼𝐼𝑠𝑠
= 𝑚𝑚𝑠𝑠𝑣𝑣𝑠𝑠

2. (4b) 

𝐻𝐻 = 1
2 ∑ 𝑜𝑜𝛼𝛼

2

𝑚𝑚

3

𝛼𝛼=1
= 𝐻̃𝐻 ∙ 𝐻𝐻𝑠𝑠; 𝐻̃𝐻 = 1

2 ∑ 𝑜̃𝑜𝛼𝛼
2

𝑚̃𝑚

3

𝛼𝛼=1
, 𝐻𝐻𝑠𝑠 = 𝑜𝑜𝑠𝑠

2

𝑚𝑚𝑠𝑠
= 𝑚𝑚𝑠𝑠𝑣𝑣𝑠𝑠

2. (4c) 

 

Here α =1,2,3. The set {ξ,ϑ,ϱ} is termed the motion paths of the elastic particle. Specifically, ξ represents the translation path of the 
barycenter, ϑ denotes the rotation path of the principal axes, and ϱ signifies the vibration path of the principal axes. These correspond to 
the three motion modes of the particle, with each mode possessing three degrees of freedom. Thus, a single particle has a total of nine 
motional degrees of freedom.

According to the calculation rules of actual quantities [1], the time derivatives of the paths are:

 

 

 

Let the displacement vector of the barycenter 𝑂𝑂𝑐𝑐
′ in the frame [𝑂𝑂𝑐𝑐𝒆𝒆1𝒆𝒆2𝒆𝒆3] be denoted by 𝝃𝝃, the angle change of the 

principal axes by 𝝑𝝑, and the cumulative length change of the principal axes by 𝝔𝝔, then: 

𝝃𝝃 = (𝜉𝜉1, 𝜉𝜉2, 𝜉𝜉3), 𝜉𝜉𝛼𝛼 = 𝜉𝜉𝛼𝛼 ∙ 𝜉𝜉𝑠𝑠, 𝜉𝜉𝑠𝑠 = 𝑟𝑟𝑠𝑠 (−∞ < 𝜉𝜉𝛼𝛼 < +∞); (1a) 

𝝑𝝑 = (𝜗𝜗1, 𝜗𝜗2, 𝜗𝜗3), 𝜗𝜗𝛼𝛼 = 𝜗̃𝜗𝛼𝛼 ∙ 𝜗𝜗𝑠𝑠, 𝜗𝜗𝑠𝑠 = 1 (−∞ < 𝜗̃𝜗𝛼𝛼 < +∞); (1b) 

𝝔𝝔 = (𝜚𝜚1, 𝜚𝜚2, 𝜚𝜚3), 𝜚𝜚𝛼𝛼 = 𝜚̃𝜚𝛼𝛼 ∙ 𝜚𝜚𝑠𝑠, 𝜚𝜚𝑠𝑠 = 𝑟𝑟𝑠𝑠 ( 0 < 𝜚̃𝜚𝛼𝛼 < +∞ ). (1c) 

Here 𝛼𝛼 = 1, 2, 3. The set {𝝃𝝃, 𝝑𝝑, 𝝔𝝔} is termed the motion paths of the elastic particle. Specifically, 𝝃𝝃 represents the 

translation path of the barycenter, 𝝑𝝑 denotes the rotation path of the principal axes, and 𝝔𝝔 signifies the vibration path 

of the principal axes. These correspond to the three motion modes of the particle, with each mode possessing three 

degrees of freedom. Thus, a single particle has a total of nine motional degrees of freedom. 

 

According to the calculation rules of actual quantities [1], the time derivatives of the paths are: 

𝝃̇𝝃 = (𝜉̇𝜉1, 𝜉̇𝜉2, 𝜉̇𝜉3), 𝜉̇𝜉𝛼𝛼 = 𝜉𝜉𝛼𝛼
𝑡𝑡𝑠𝑠

= 𝜉𝜉𝛼𝛼 ∙ 𝑣𝑣𝑠𝑠;  𝑣𝑣𝑠𝑠 = 𝑟𝑟𝑠𝑠
𝑡𝑡𝑠𝑠

. (2a) 

𝝑̇𝝑 = (𝜗̇𝜗1, 𝜗̇𝜗2, 𝜗̇𝜗3), 𝜗̇𝜗𝛼𝛼 = 𝜗𝜗𝛼𝛼
𝑡𝑡𝑠𝑠

= 𝜗̃𝜗𝛼𝛼 ∙ 𝜈𝜈𝑠𝑠;  𝜈𝜈𝑠𝑠 = 1
𝑡𝑡𝑠𝑠

. (2b) 

𝝔̇𝝔 = (𝜚̇𝜚1, 𝜚̇𝜚2, 𝜚̇𝜚3), 𝜚̇𝜚𝛼𝛼 = 𝜚𝜚𝛼𝛼
𝑡𝑡𝑠𝑠

= 𝜚̃𝜚𝛼𝛼 ∙ 𝑣𝑣𝑠𝑠; 𝑣𝑣𝑠𝑠 = 𝑟𝑟𝑠𝑠
𝑡𝑡𝑠𝑠

. (2c) 

Let the mass of the particle be 𝑚𝑚, its principal moments of inertia be 𝐼𝐼𝛼𝛼 (where 𝐼𝐼𝑠𝑠 = 𝑚𝑚𝑠𝑠𝑟𝑟𝑠𝑠
2), and define the particle’s 

translation momentum 𝒑𝒑, rotation momentum 𝒒𝒒, and vibration momentum 𝒐𝒐 as: 

𝒑𝒑 = (𝑝𝑝1, 𝑝𝑝2, 𝑝𝑝3), 𝑝𝑝𝛼𝛼 = 𝑚𝑚𝜉̇𝜉𝛼𝛼 = (𝑚̃𝑚𝜉𝜉𝛼𝛼) ∙ 𝑝𝑝𝑠𝑠, 𝑝𝑝𝑠𝑠 = 𝑚𝑚𝑠𝑠𝑣𝑣𝑠𝑠. (3a) 

𝒒𝒒 = (𝑞𝑞1, 𝑞𝑞2, 𝑞𝑞3), 𝑞𝑞𝛼𝛼 = 𝐼𝐼𝛼𝛼𝜗̇𝜗𝛼𝛼 = (𝐼𝐼𝛼𝛼𝜗̃𝜗𝛼𝛼) ∙ 𝑞𝑞𝑠𝑠, 𝑞𝑞𝑠𝑠 = 𝑚𝑚𝑠𝑠𝑣𝑣𝑠𝑠𝑟𝑟𝑠𝑠. (3b)  

𝒐𝒐 = (𝑜𝑜1, 𝑜𝑜2, 𝑜𝑜3), 𝑜𝑜𝛼𝛼 = 𝑚𝑚𝜚̇𝜚𝛼𝛼 = (𝑚̃𝑚𝜚̃𝜚𝛼𝛼) ∙ 𝑜𝑜𝑠𝑠, 𝑜𝑜𝑠𝑠 = 𝑚𝑚𝑠𝑠𝑣𝑣𝑠𝑠. (3c) 

The particle’s translation energy K, rotation energy L, and vibration energy H can be expressed as: 

𝐾𝐾 = 1
2 ∑ 𝑝𝑝𝛼𝛼

2

𝑚𝑚

3

𝛼𝛼=1
= 𝐾𝐾 ∙ 𝐾𝐾𝑠𝑠; 𝐾𝐾 = 1

2 ∑ 𝑝̃𝑝𝛼𝛼
2

𝑚̃𝑚

3

𝛼𝛼=1
, 𝐾𝐾𝑠𝑠 = 𝑝𝑝𝑠𝑠

2

𝑚𝑚𝑠𝑠
= 𝑚𝑚𝑠𝑠𝑣𝑣𝑠𝑠

2. (4a) 

𝐿𝐿 = 1
2 ∑ 𝑞𝑞𝛼𝛼

2

𝐼𝐼𝛼𝛼

3

𝛼𝛼=1
= 𝐿̃𝐿 ∙ 𝐿𝐿𝑠𝑠; 𝐿̃𝐿 = 1

2 ∑ 𝑞̃𝑞𝛼𝛼
2

𝐼𝐼𝛼𝛼

3

𝛼𝛼=1
, 𝐿𝐿𝑠𝑠 = 𝑞𝑞𝑠𝑠

2

𝐼𝐼𝑠𝑠
= 𝑚𝑚𝑠𝑠𝑣𝑣𝑠𝑠

2. (4b) 

𝐻𝐻 = 1
2 ∑ 𝑜𝑜𝛼𝛼

2

𝑚𝑚

3

𝛼𝛼=1
= 𝐻̃𝐻 ∙ 𝐻𝐻𝑠𝑠; 𝐻̃𝐻 = 1

2 ∑ 𝑜̃𝑜𝛼𝛼
2

𝑚̃𝑚

3

𝛼𝛼=1
, 𝐻𝐻𝑠𝑠 = 𝑜𝑜𝑠𝑠

2

𝑚𝑚𝑠𝑠
= 𝑚𝑚𝑠𝑠𝑣𝑣𝑠𝑠

2. (4c) 

 
 

 

 

Let the displacement vector of the barycenter 𝑂𝑂𝑐𝑐
′ in the frame [𝑂𝑂𝑐𝑐𝒆𝒆1𝒆𝒆2𝒆𝒆3] be denoted by 𝝃𝝃, the angle change of the 

principal axes by 𝝑𝝑, and the cumulative length change of the principal axes by 𝝔𝝔, then: 

𝝃𝝃 = (𝜉𝜉1, 𝜉𝜉2, 𝜉𝜉3), 𝜉𝜉𝛼𝛼 = 𝜉𝜉𝛼𝛼 ∙ 𝜉𝜉𝑠𝑠, 𝜉𝜉𝑠𝑠 = 𝑟𝑟𝑠𝑠 (−∞ < 𝜉𝜉𝛼𝛼 < +∞); (1a) 

𝝑𝝑 = (𝜗𝜗1, 𝜗𝜗2, 𝜗𝜗3), 𝜗𝜗𝛼𝛼 = 𝜗̃𝜗𝛼𝛼 ∙ 𝜗𝜗𝑠𝑠, 𝜗𝜗𝑠𝑠 = 1 (−∞ < 𝜗̃𝜗𝛼𝛼 < +∞); (1b) 

𝝔𝝔 = (𝜚𝜚1, 𝜚𝜚2, 𝜚𝜚3), 𝜚𝜚𝛼𝛼 = 𝜚̃𝜚𝛼𝛼 ∙ 𝜚𝜚𝑠𝑠, 𝜚𝜚𝑠𝑠 = 𝑟𝑟𝑠𝑠 ( 0 < 𝜚̃𝜚𝛼𝛼 < +∞ ). (1c) 

Here 𝛼𝛼 = 1, 2, 3. The set {𝝃𝝃, 𝝑𝝑, 𝝔𝝔} is termed the motion paths of the elastic particle. Specifically, 𝝃𝝃 represents the 

translation path of the barycenter, 𝝑𝝑 denotes the rotation path of the principal axes, and 𝝔𝝔 signifies the vibration path 

of the principal axes. These correspond to the three motion modes of the particle, with each mode possessing three 

degrees of freedom. Thus, a single particle has a total of nine motional degrees of freedom. 

 

According to the calculation rules of actual quantities [1], the time derivatives of the paths are: 

𝝃̇𝝃 = (𝜉̇𝜉1, 𝜉̇𝜉2, 𝜉̇𝜉3), 𝜉̇𝜉𝛼𝛼 = 𝜉𝜉𝛼𝛼
𝑡𝑡𝑠𝑠

= 𝜉𝜉𝛼𝛼 ∙ 𝑣𝑣𝑠𝑠;  𝑣𝑣𝑠𝑠 = 𝑟𝑟𝑠𝑠
𝑡𝑡𝑠𝑠

. (2a) 

𝝑̇𝝑 = (𝜗̇𝜗1, 𝜗̇𝜗2, 𝜗̇𝜗3), 𝜗̇𝜗𝛼𝛼 = 𝜗𝜗𝛼𝛼
𝑡𝑡𝑠𝑠

= 𝜗̃𝜗𝛼𝛼 ∙ 𝜈𝜈𝑠𝑠;  𝜈𝜈𝑠𝑠 = 1
𝑡𝑡𝑠𝑠

. (2b) 

𝝔̇𝝔 = (𝜚̇𝜚1, 𝜚̇𝜚2, 𝜚̇𝜚3), 𝜚̇𝜚𝛼𝛼 = 𝜚𝜚𝛼𝛼
𝑡𝑡𝑠𝑠

= 𝜚̃𝜚𝛼𝛼 ∙ 𝑣𝑣𝑠𝑠; 𝑣𝑣𝑠𝑠 = 𝑟𝑟𝑠𝑠
𝑡𝑡𝑠𝑠

. (2c) 

Let the mass of the particle be 𝑚𝑚, its principal moments of inertia be 𝐼𝐼𝛼𝛼 (where 𝐼𝐼𝑠𝑠 = 𝑚𝑚𝑠𝑠𝑟𝑟𝑠𝑠
2), and define the particle’s 

translation momentum 𝒑𝒑, rotation momentum 𝒒𝒒, and vibration momentum 𝒐𝒐 as: 

𝒑𝒑 = (𝑝𝑝1, 𝑝𝑝2, 𝑝𝑝3), 𝑝𝑝𝛼𝛼 = 𝑚𝑚𝜉̇𝜉𝛼𝛼 = (𝑚̃𝑚𝜉𝜉𝛼𝛼) ∙ 𝑝𝑝𝑠𝑠, 𝑝𝑝𝑠𝑠 = 𝑚𝑚𝑠𝑠𝑣𝑣𝑠𝑠. (3a) 

𝒒𝒒 = (𝑞𝑞1, 𝑞𝑞2, 𝑞𝑞3), 𝑞𝑞𝛼𝛼 = 𝐼𝐼𝛼𝛼𝜗̇𝜗𝛼𝛼 = (𝐼𝐼𝛼𝛼𝜗̃𝜗𝛼𝛼) ∙ 𝑞𝑞𝑠𝑠, 𝑞𝑞𝑠𝑠 = 𝑚𝑚𝑠𝑠𝑣𝑣𝑠𝑠𝑟𝑟𝑠𝑠. (3b)  

𝒐𝒐 = (𝑜𝑜1, 𝑜𝑜2, 𝑜𝑜3), 𝑜𝑜𝛼𝛼 = 𝑚𝑚𝜚̇𝜚𝛼𝛼 = (𝑚̃𝑚𝜚̃𝜚𝛼𝛼) ∙ 𝑜𝑜𝑠𝑠, 𝑜𝑜𝑠𝑠 = 𝑚𝑚𝑠𝑠𝑣𝑣𝑠𝑠. (3c) 

The particle’s translation energy K, rotation energy L, and vibration energy H can be expressed as: 

𝐾𝐾 = 1
2 ∑ 𝑝𝑝𝛼𝛼

2

𝑚𝑚

3

𝛼𝛼=1
= 𝐾𝐾 ∙ 𝐾𝐾𝑠𝑠; 𝐾𝐾 = 1

2 ∑ 𝑝̃𝑝𝛼𝛼
2

𝑚̃𝑚

3

𝛼𝛼=1
, 𝐾𝐾𝑠𝑠 = 𝑝𝑝𝑠𝑠

2

𝑚𝑚𝑠𝑠
= 𝑚𝑚𝑠𝑠𝑣𝑣𝑠𝑠

2. (4a) 

𝐿𝐿 = 1
2 ∑ 𝑞𝑞𝛼𝛼

2

𝐼𝐼𝛼𝛼

3

𝛼𝛼=1
= 𝐿̃𝐿 ∙ 𝐿𝐿𝑠𝑠; 𝐿̃𝐿 = 1

2 ∑ 𝑞̃𝑞𝛼𝛼
2

𝐼𝐼𝛼𝛼

3

𝛼𝛼=1
, 𝐿𝐿𝑠𝑠 = 𝑞𝑞𝑠𝑠

2

𝐼𝐼𝑠𝑠
= 𝑚𝑚𝑠𝑠𝑣𝑣𝑠𝑠

2. (4b) 

𝐻𝐻 = 1
2 ∑ 𝑜𝑜𝛼𝛼

2

𝑚𝑚

3

𝛼𝛼=1
= 𝐻̃𝐻 ∙ 𝐻𝐻𝑠𝑠; 𝐻̃𝐻 = 1

2 ∑ 𝑜̃𝑜𝛼𝛼
2

𝑚̃𝑚

3

𝛼𝛼=1
, 𝐻𝐻𝑠𝑠 = 𝑜𝑜𝑠𝑠

2

𝑚𝑚𝑠𝑠
= 𝑚𝑚𝑠𝑠𝑣𝑣𝑠𝑠

2. (4c) 

 

Let the mass of the particle be m, its principal moments of inertia be Iα (where Is= ms rs
2), and define the particle’s translation momentum 

p, rotation momentum q, and vibration momentum o as:
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Let the displacement vector of the barycenter 𝑂𝑂𝑐𝑐
′ in the frame [𝑂𝑂𝑐𝑐𝒆𝒆1𝒆𝒆2𝒆𝒆3] be denoted by 𝝃𝝃, the angle change of the 

principal axes by 𝝑𝝑, and the cumulative length change of the principal axes by 𝝔𝝔, then: 

𝝃𝝃 = (𝜉𝜉1, 𝜉𝜉2, 𝜉𝜉3), 𝜉𝜉𝛼𝛼 = 𝜉𝜉𝛼𝛼 ∙ 𝜉𝜉𝑠𝑠, 𝜉𝜉𝑠𝑠 = 𝑟𝑟𝑠𝑠 (−∞ < 𝜉𝜉𝛼𝛼 < +∞); (1a) 

𝝑𝝑 = (𝜗𝜗1, 𝜗𝜗2, 𝜗𝜗3), 𝜗𝜗𝛼𝛼 = 𝜗̃𝜗𝛼𝛼 ∙ 𝜗𝜗𝑠𝑠, 𝜗𝜗𝑠𝑠 = 1 (−∞ < 𝜗̃𝜗𝛼𝛼 < +∞); (1b) 

𝝔𝝔 = (𝜚𝜚1, 𝜚𝜚2, 𝜚𝜚3), 𝜚𝜚𝛼𝛼 = 𝜚̃𝜚𝛼𝛼 ∙ 𝜚𝜚𝑠𝑠, 𝜚𝜚𝑠𝑠 = 𝑟𝑟𝑠𝑠 ( 0 < 𝜚̃𝜚𝛼𝛼 < +∞ ). (1c) 

Here 𝛼𝛼 = 1, 2, 3. The set {𝝃𝝃, 𝝑𝝑, 𝝔𝝔} is termed the motion paths of the elastic particle. Specifically, 𝝃𝝃 represents the 

translation path of the barycenter, 𝝑𝝑 denotes the rotation path of the principal axes, and 𝝔𝝔 signifies the vibration path 

of the principal axes. These correspond to the three motion modes of the particle, with each mode possessing three 

degrees of freedom. Thus, a single particle has a total of nine motional degrees of freedom. 

 

According to the calculation rules of actual quantities [1], the time derivatives of the paths are: 

𝝃̇𝝃 = (𝜉̇𝜉1, 𝜉̇𝜉2, 𝜉̇𝜉3), 𝜉̇𝜉𝛼𝛼 = 𝜉𝜉𝛼𝛼
𝑡𝑡𝑠𝑠

= 𝜉𝜉𝛼𝛼 ∙ 𝑣𝑣𝑠𝑠;  𝑣𝑣𝑠𝑠 = 𝑟𝑟𝑠𝑠
𝑡𝑡𝑠𝑠

. (2a) 

𝝑̇𝝑 = (𝜗̇𝜗1, 𝜗̇𝜗2, 𝜗̇𝜗3), 𝜗̇𝜗𝛼𝛼 = 𝜗𝜗𝛼𝛼
𝑡𝑡𝑠𝑠

= 𝜗̃𝜗𝛼𝛼 ∙ 𝜈𝜈𝑠𝑠;  𝜈𝜈𝑠𝑠 = 1
𝑡𝑡𝑠𝑠

. (2b) 

𝝔̇𝝔 = (𝜚̇𝜚1, 𝜚̇𝜚2, 𝜚̇𝜚3), 𝜚̇𝜚𝛼𝛼 = 𝜚𝜚𝛼𝛼
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. (2c) 

Let the mass of the particle be 𝑚𝑚, its principal moments of inertia be 𝐼𝐼𝛼𝛼 (where 𝐼𝐼𝑠𝑠 = 𝑚𝑚𝑠𝑠𝑟𝑟𝑠𝑠
2), and define the particle’s 

translation momentum 𝒑𝒑, rotation momentum 𝒒𝒒, and vibration momentum 𝒐𝒐 as: 
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𝒐𝒐 = (𝑜𝑜1, 𝑜𝑜2, 𝑜𝑜3), 𝑜𝑜𝛼𝛼 = 𝑚𝑚𝜚̇𝜚𝛼𝛼 = (𝑚̃𝑚𝜚̃𝜚𝛼𝛼) ∙ 𝑜𝑜𝑠𝑠, 𝑜𝑜𝑠𝑠 = 𝑚𝑚𝑠𝑠𝑣𝑣𝑠𝑠. (3c) 

The particle’s translation energy K, rotation energy L, and vibration energy H can be expressed as: 
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 2.2. Energy Phase Space
A closed system (topson) comprises N basic particles (baseons). If the motion energy of the i-th baseon is 

 

 

2.2. Energy Phase Space 

A closed system (topson) comprises N basic particles (baseons). If the motion energy of the i-th baseon is {𝐻𝐻𝑖𝑖, 𝐾𝐾𝑖𝑖, 𝐿𝐿𝑖𝑖}, 

then the motion energy of the system is: 

𝐻𝐻 = ∑ 𝐻𝐻𝑖𝑖

𝑁𝑁

𝑖𝑖=1
> 0, 𝐾𝐾 = ∑ 𝐾𝐾𝑖𝑖

𝑁𝑁

𝑖𝑖=1
> 0, 𝐿𝐿 = ∑ 𝐿𝐿𝑖𝑖

𝑁𝑁

𝑖𝑖=1
> 0. (5) 

Each baseon possesses 9 degrees of freedom, and a system containing N baseons therefore has 9N motional degrees of 

freedom. The statistical quantities {𝐻𝐻, 𝐾𝐾, 𝐿𝐿}  are always greater than zero, a property referred to as the positive 

definiteness of the motion energy. Furthermore, the full energy of the system is defined as: 

𝐸𝐸 ∶= √𝐻𝐻2 + 𝐾𝐾2 + 𝐿𝐿2. (6) 

The three-dimensional mathematical space formed by the motion energy {𝐻𝐻, 𝐾𝐾, 𝐿𝐿} is referred to as the energy phase 

space. Each point in this phase space represents a statistical aggregate of the 9N microscopic parameters of the N 

baseons, with every point corresponding to a distinct macroscopic state of the system. 

 

The energy phase space possesses a unique mathematical structure [3]. Using a pair of angle brackets “ ” to denote 

an ordered set of elements, the energy phase space is defined as a family of ordered arrays in three zones: 

Vibration Zone 𝔼𝔼ℎ ∶= 〈𝐸𝐸1
ℎ, 𝐸𝐸2

ℎ, 𝐸𝐸3
ℎ〉 = 〈𝐻𝐻ℎ, 𝐾𝐾ℎ, 𝐿𝐿ℎ〉, (7a) 

Translation Zone 𝔼𝔼𝑘𝑘 ∶= 〈𝐸𝐸1
𝑘𝑘, 𝐸𝐸2

𝑘𝑘, 𝐸𝐸3
𝑘𝑘〉 = 〈𝐾𝐾𝑘𝑘, 𝐿𝐿𝑘𝑘, 𝐻𝐻𝑘𝑘〉, (7b) 

Rotation Zone 𝔼𝔼𝑙𝑙 ∶=  〈𝐸𝐸1
𝑙𝑙, 𝐸𝐸2

𝑙𝑙 , 𝐸𝐸3
𝑙𝑙 〉 =  〈𝐿𝐿𝑙𝑙, 𝐻𝐻𝑙𝑙, 𝐾𝐾𝑙𝑙〉. (7c) 

Where 𝑧𝑧 ∈ {ℎ, 𝑘𝑘, 𝑙𝑙} is referred to as the zone index. Based on their positional order within the zones, we call the first, 

second, and third element as the main energy, front energy, and back energy, respectively: 

Main Energy 𝐸𝐸1
𝑧𝑧 = {𝐸𝐸1

ℎ, 𝐸𝐸1
𝑘𝑘, 𝐸𝐸1

𝑙𝑙} = {𝐻𝐻ℎ, 𝐾𝐾𝑘𝑘, 𝐿𝐿𝑙𝑙} , (8a) 

Front Energy 𝐸𝐸2
𝑧𝑧 = {𝐸𝐸2

ℎ, 𝐸𝐸2
𝑘𝑘, 𝐸𝐸2

𝑙𝑙 } = {𝐾𝐾ℎ, 𝐿𝐿𝑘𝑘, 𝐻𝐻𝑙𝑙} ≤  𝐸𝐸1
𝑧𝑧 , (8b) 

Back Energy 𝐸𝐸3
𝑧𝑧 = {𝐸𝐸3

ℎ, 𝐸𝐸3
𝑘𝑘, 𝐸𝐸3

𝑙𝑙 } = {𝐿𝐿ℎ, 𝐻𝐻𝑘𝑘, 𝐾𝐾𝑙𝑙} ≤  𝐸𝐸1
𝑧𝑧 . (8c) 

The structural arrangement of motion energies in the sequence 〈𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚, 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓, 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏〉 is known as the cyclic symmetry. 

A fundamental characteristic of the zone is that its main energy possesses the maximum value. 

 

The energy phase space possesses an intuitive geometric structure [3]. The motion energy (𝐻𝐻, 𝐾𝐾, 𝐿𝐿) of the system 

form a Cartesian vector space. Due to the positive definiteness, the energy space is confined to the first octant (+, +, +). 

The macroscopic state of the system is characterized by a vector in this Cartesian space: 

𝑬𝑬𝑧𝑧 ∶=  (𝐻𝐻𝑧𝑧, 𝐾𝐾𝑧𝑧, 𝐿𝐿𝑧𝑧) =  𝐻𝐻𝑧𝑧𝐢𝐢 + 𝐾𝐾𝑧𝑧𝐣𝐣 + 𝐿𝐿𝑧𝑧𝐤𝐤 = 𝐸𝐸𝑧𝑧𝐞𝐞0 . (9) 

then the motion 
energy of the system is:
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second, and third element as the main energy, front energy, and back energy, respectively: 

Main Energy 𝐸𝐸1
𝑧𝑧 = {𝐸𝐸1

ℎ, 𝐸𝐸1
𝑘𝑘, 𝐸𝐸1

𝑙𝑙} = {𝐻𝐻ℎ, 𝐾𝐾𝑘𝑘, 𝐿𝐿𝑙𝑙} , (8a) 

Front Energy 𝐸𝐸2
𝑧𝑧 = {𝐸𝐸2

ℎ, 𝐸𝐸2
𝑘𝑘, 𝐸𝐸2

𝑙𝑙 } = {𝐾𝐾ℎ, 𝐿𝐿𝑘𝑘, 𝐻𝐻𝑙𝑙} ≤  𝐸𝐸1
𝑧𝑧 , (8b) 

Back Energy 𝐸𝐸3
𝑧𝑧 = {𝐸𝐸3

ℎ, 𝐸𝐸3
𝑘𝑘, 𝐸𝐸3

𝑙𝑙 } = {𝐿𝐿ℎ, 𝐻𝐻𝑘𝑘, 𝐾𝐾𝑙𝑙} ≤  𝐸𝐸1
𝑧𝑧 . (8c) 

The structural arrangement of motion energies in the sequence 〈𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚, 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓, 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏〉 is known as the cyclic symmetry. 

A fundamental characteristic of the zone is that its main energy possesses the maximum value. 

 

The energy phase space possesses an intuitive geometric structure [3]. The motion energy (𝐻𝐻, 𝐾𝐾, 𝐿𝐿) of the system 

form a Cartesian vector space. Due to the positive definiteness, the energy space is confined to the first octant (+, +, +). 

The macroscopic state of the system is characterized by a vector in this Cartesian space: 

𝑬𝑬𝑧𝑧 ∶=  (𝐻𝐻𝑧𝑧, 𝐾𝐾𝑧𝑧, 𝐿𝐿𝑧𝑧) =  𝐻𝐻𝑧𝑧𝐢𝐢 + 𝐾𝐾𝑧𝑧𝐣𝐣 + 𝐿𝐿𝑧𝑧𝐤𝐤 = 𝐸𝐸𝑧𝑧𝐞𝐞0 . (9) 

Where z∈{h,k,l} is referred to as the zone index. Based on their positional order within the zones, we call the first, second, and third 
element as the main energy, front energy, and back energy, respectively:

 

 

2.2. Energy Phase Space 

A closed system (topson) comprises N basic particles (baseons). If the motion energy of the i-th baseon is {𝐻𝐻𝑖𝑖, 𝐾𝐾𝑖𝑖, 𝐿𝐿𝑖𝑖}, 

then the motion energy of the system is: 

𝐻𝐻 = ∑ 𝐻𝐻𝑖𝑖

𝑁𝑁

𝑖𝑖=1
> 0, 𝐾𝐾 = ∑ 𝐾𝐾𝑖𝑖

𝑁𝑁

𝑖𝑖=1
> 0, 𝐿𝐿 = ∑ 𝐿𝐿𝑖𝑖

𝑁𝑁

𝑖𝑖=1
> 0. (5) 

Each baseon possesses 9 degrees of freedom, and a system containing N baseons therefore has 9N motional degrees of 

freedom. The statistical quantities {𝐻𝐻, 𝐾𝐾, 𝐿𝐿}  are always greater than zero, a property referred to as the positive 

definiteness of the motion energy. Furthermore, the full energy of the system is defined as: 

𝐸𝐸 ∶= √𝐻𝐻2 + 𝐾𝐾2 + 𝐿𝐿2. (6) 

The three-dimensional mathematical space formed by the motion energy {𝐻𝐻, 𝐾𝐾, 𝐿𝐿} is referred to as the energy phase 

space. Each point in this phase space represents a statistical aggregate of the 9N microscopic parameters of the N 

baseons, with every point corresponding to a distinct macroscopic state of the system. 

 

The energy phase space possesses a unique mathematical structure [3]. Using a pair of angle brackets “ ” to denote 

an ordered set of elements, the energy phase space is defined as a family of ordered arrays in three zones: 

Vibration Zone 𝔼𝔼ℎ ∶= 〈𝐸𝐸1
ℎ, 𝐸𝐸2

ℎ, 𝐸𝐸3
ℎ〉 = 〈𝐻𝐻ℎ, 𝐾𝐾ℎ, 𝐿𝐿ℎ〉, (7a) 

Translation Zone 𝔼𝔼𝑘𝑘 ∶= 〈𝐸𝐸1
𝑘𝑘, 𝐸𝐸2

𝑘𝑘, 𝐸𝐸3
𝑘𝑘〉 = 〈𝐾𝐾𝑘𝑘, 𝐿𝐿𝑘𝑘, 𝐻𝐻𝑘𝑘〉, (7b) 

Rotation Zone 𝔼𝔼𝑙𝑙 ∶=  〈𝐸𝐸1
𝑙𝑙, 𝐸𝐸2

𝑙𝑙 , 𝐸𝐸3
𝑙𝑙 〉 =  〈𝐿𝐿𝑙𝑙, 𝐻𝐻𝑙𝑙, 𝐾𝐾𝑙𝑙〉. (7c) 

Where 𝑧𝑧 ∈ {ℎ, 𝑘𝑘, 𝑙𝑙} is referred to as the zone index. Based on their positional order within the zones, we call the first, 

second, and third element as the main energy, front energy, and back energy, respectively: 

Main Energy 𝐸𝐸1
𝑧𝑧 = {𝐸𝐸1

ℎ, 𝐸𝐸1
𝑘𝑘, 𝐸𝐸1

𝑙𝑙} = {𝐻𝐻ℎ, 𝐾𝐾𝑘𝑘, 𝐿𝐿𝑙𝑙} , (8a) 

Front Energy 𝐸𝐸2
𝑧𝑧 = {𝐸𝐸2

ℎ, 𝐸𝐸2
𝑘𝑘, 𝐸𝐸2

𝑙𝑙 } = {𝐾𝐾ℎ, 𝐿𝐿𝑘𝑘, 𝐻𝐻𝑙𝑙} ≤  𝐸𝐸1
𝑧𝑧 , (8b) 

Back Energy 𝐸𝐸3
𝑧𝑧 = {𝐸𝐸3

ℎ, 𝐸𝐸3
𝑘𝑘, 𝐸𝐸3

𝑙𝑙 } = {𝐿𝐿ℎ, 𝐻𝐻𝑘𝑘, 𝐾𝐾𝑙𝑙} ≤  𝐸𝐸1
𝑧𝑧 . (8c) 

The structural arrangement of motion energies in the sequence 〈𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚, 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓, 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏〉 is known as the cyclic symmetry. 

A fundamental characteristic of the zone is that its main energy possesses the maximum value. 

 

The energy phase space possesses an intuitive geometric structure [3]. The motion energy (𝐻𝐻, 𝐾𝐾, 𝐿𝐿) of the system 

form a Cartesian vector space. Due to the positive definiteness, the energy space is confined to the first octant (+, +, +). 

The macroscopic state of the system is characterized by a vector in this Cartesian space: 

𝑬𝑬𝑧𝑧 ∶=  (𝐻𝐻𝑧𝑧, 𝐾𝐾𝑧𝑧, 𝐿𝐿𝑧𝑧) =  𝐻𝐻𝑧𝑧𝐢𝐢 + 𝐾𝐾𝑧𝑧𝐣𝐣 + 𝐿𝐿𝑧𝑧𝐤𝐤 = 𝐸𝐸𝑧𝑧𝐞𝐞0 . (9) 
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The structural arrangement of motion energies in the sequence 〈main,front,back〉 is known as the cyclic symmetry. A fundamental 
characteristic of the zone is that its main energy possesses the maximum value.

The energy phase space possesses an intuitive geometric structure [3]. The motion energy (H,K,L) of the system form a Cartesian vector 
space. Due to the positive definiteness, the energy space is confined to the first octant (+,+,+). The macroscopic state of the system is 
characterized by a vector in this Cartesian space:

 

 

2.2. Energy Phase Space 

A closed system (topson) comprises N basic particles (baseons). If the motion energy of the i-th baseon is {𝐻𝐻𝑖𝑖, 𝐾𝐾𝑖𝑖, 𝐿𝐿𝑖𝑖}, 

then the motion energy of the system is: 

𝐻𝐻 = ∑ 𝐻𝐻𝑖𝑖

𝑁𝑁

𝑖𝑖=1
> 0, 𝐾𝐾 = ∑ 𝐾𝐾𝑖𝑖

𝑁𝑁

𝑖𝑖=1
> 0, 𝐿𝐿 = ∑ 𝐿𝐿𝑖𝑖

𝑁𝑁

𝑖𝑖=1
> 0. (5) 

Each baseon possesses 9 degrees of freedom, and a system containing N baseons therefore has 9N motional degrees of 

freedom. The statistical quantities {𝐻𝐻, 𝐾𝐾, 𝐿𝐿}  are always greater than zero, a property referred to as the positive 

definiteness of the motion energy. Furthermore, the full energy of the system is defined as: 

𝐸𝐸 ∶= √𝐻𝐻2 + 𝐾𝐾2 + 𝐿𝐿2. (6) 

The three-dimensional mathematical space formed by the motion energy {𝐻𝐻, 𝐾𝐾, 𝐿𝐿} is referred to as the energy phase 

space. Each point in this phase space represents a statistical aggregate of the 9N microscopic parameters of the N 

baseons, with every point corresponding to a distinct macroscopic state of the system. 

 

The energy phase space possesses a unique mathematical structure [3]. Using a pair of angle brackets “ ” to denote 

an ordered set of elements, the energy phase space is defined as a family of ordered arrays in three zones: 

Vibration Zone 𝔼𝔼ℎ ∶= 〈𝐸𝐸1
ℎ, 𝐸𝐸2

ℎ, 𝐸𝐸3
ℎ〉 = 〈𝐻𝐻ℎ, 𝐾𝐾ℎ, 𝐿𝐿ℎ〉, (7a) 

Translation Zone 𝔼𝔼𝑘𝑘 ∶= 〈𝐸𝐸1
𝑘𝑘, 𝐸𝐸2

𝑘𝑘, 𝐸𝐸3
𝑘𝑘〉 = 〈𝐾𝐾𝑘𝑘, 𝐿𝐿𝑘𝑘, 𝐻𝐻𝑘𝑘〉, (7b) 

Rotation Zone 𝔼𝔼𝑙𝑙 ∶=  〈𝐸𝐸1
𝑙𝑙, 𝐸𝐸2

𝑙𝑙 , 𝐸𝐸3
𝑙𝑙 〉 =  〈𝐿𝐿𝑙𝑙, 𝐻𝐻𝑙𝑙, 𝐾𝐾𝑙𝑙〉. (7c) 

Where 𝑧𝑧 ∈ {ℎ, 𝑘𝑘, 𝑙𝑙} is referred to as the zone index. Based on their positional order within the zones, we call the first, 

second, and third element as the main energy, front energy, and back energy, respectively: 

Main Energy 𝐸𝐸1
𝑧𝑧 = {𝐸𝐸1

ℎ, 𝐸𝐸1
𝑘𝑘, 𝐸𝐸1

𝑙𝑙} = {𝐻𝐻ℎ, 𝐾𝐾𝑘𝑘, 𝐿𝐿𝑙𝑙} , (8a) 

Front Energy 𝐸𝐸2
𝑧𝑧 = {𝐸𝐸2

ℎ, 𝐸𝐸2
𝑘𝑘, 𝐸𝐸2

𝑙𝑙 } = {𝐾𝐾ℎ, 𝐿𝐿𝑘𝑘, 𝐻𝐻𝑙𝑙} ≤  𝐸𝐸1
𝑧𝑧 , (8b) 

Back Energy 𝐸𝐸3
𝑧𝑧 = {𝐸𝐸3

ℎ, 𝐸𝐸3
𝑘𝑘, 𝐸𝐸3

𝑙𝑙 } = {𝐿𝐿ℎ, 𝐻𝐻𝑘𝑘, 𝐾𝐾𝑙𝑙} ≤  𝐸𝐸1
𝑧𝑧 . (8c) 

The structural arrangement of motion energies in the sequence 〈𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚, 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓, 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏〉 is known as the cyclic symmetry. 

A fundamental characteristic of the zone is that its main energy possesses the maximum value. 

 

The energy phase space possesses an intuitive geometric structure [3]. The motion energy (𝐻𝐻, 𝐾𝐾, 𝐿𝐿) of the system 

form a Cartesian vector space. Due to the positive definiteness, the energy space is confined to the first octant (+, +, +). 

The macroscopic state of the system is characterized by a vector in this Cartesian space: 

𝑬𝑬𝑧𝑧 ∶=  (𝐻𝐻𝑧𝑧, 𝐾𝐾𝑧𝑧, 𝐿𝐿𝑧𝑧) =  𝐻𝐻𝑧𝑧𝐢𝐢 + 𝐾𝐾𝑧𝑧𝐣𝐣 + 𝐿𝐿𝑧𝑧𝐤𝐤 = 𝐸𝐸𝑧𝑧𝐞𝐞0 . (9) 

The Ez are referred to as the energy vector, and its components are enclosed in parentheses. The (i,j,k) are the unit vectors of the 
coordinate axes. The endpoints of the vectors Eh, Ek, and El lie within the vibration zone, translation zone, and rotation zone, respectively. 
The magnitude Ez of the energy vector represents the full energy:

 

 

The 𝑬𝑬𝑧𝑧 are referred to as the energy vector, and its components are enclosed in parentheses. The (𝐢𝐢, 𝐣𝐣, 𝐤𝐤) are the unit 

vectors of the coordinate axes. The endpoints of the vectors 𝑬𝑬ℎ, 𝑬𝑬𝑘𝑘, and 𝑬𝑬𝑙𝑙 lie within the vibration zone, translation 

zone, and rotation zone, respectively. The magnitude 𝐸𝐸𝑧𝑧 of the energy vector represents the full energy: 

𝐸𝐸𝑧𝑧 = √(𝐻𝐻𝑧𝑧)2 + (𝐾𝐾𝑧𝑧)2 + (𝐿𝐿𝑧𝑧)2. (10) 

The energy vector (𝐻𝐻𝑧𝑧, 𝐾𝐾𝑧𝑧, 𝐿𝐿𝑧𝑧) represents the energy in the Cartesian coordinate system, with its components order 

bound to the unit vectors (𝐢𝐢, 𝐣𝐣, 𝐤𝐤). However, the ordered array 〈𝐸𝐸1
𝑧𝑧, 𝐸𝐸2

𝑧𝑧, 𝐸𝐸3
𝑧𝑧〉 is arranged based on the zone index, z, 

following cyclic symmetry; its first element, 𝐸𝐸1
𝑧𝑧, always represents the main energy of that zone. 

 

2.3. State Functions 

The state function of particle system includes energy, pressure, and order degree. Energy includes motion energy and 

various forms of derived energy. Derived energy is the linear combination of motion energy and is defined according 

to cyclic symmetry: 

Entire Energy 𝐸𝐸𝑧𝑧 ∶= 𝐸𝐸2
𝑧𝑧 + 𝐸𝐸3

𝑧𝑧 , (11a) 

Potential Energy 𝐽𝐽𝑧𝑧 ∶= 𝐸𝐸3
𝑧𝑧 − 𝐸𝐸1

𝑧𝑧, (11b) 

Thermal Energy 𝑄𝑄𝑧𝑧 ∶= 𝐸𝐸1
𝑧𝑧 + 𝐸𝐸2

𝑧𝑧, (11𝑐𝑐) 

Chemical Energy 𝐺𝐺𝑧𝑧 ∶= 𝐸𝐸2
𝑧𝑧 − 𝐸𝐸3

𝑧𝑧, (11b) 

Internal Energy 𝑈𝑈𝑧𝑧 ∶= 𝑄𝑄𝑧𝑧 − 𝐸𝐸3
𝑧𝑧, (11e) 

Enthalpic Energy 𝑌𝑌𝑧𝑧 ∶= 𝑄𝑄𝑧𝑧 + 𝐺𝐺𝑧𝑧. (11f) 

The order degree is defined as follows: 

Front Order Degree 𝑎𝑎𝑧𝑧 ∶= 𝐸𝐸2
𝑧𝑧 𝐸𝐸1

𝑧𝑧⁄ , (12a) 

Back Order Degree 𝑏𝑏𝑧𝑧 ∶= 𝐸𝐸3
𝑧𝑧 𝐸𝐸1

𝑧𝑧⁄ , (12b) 

Let 𝑉𝑉𝑧𝑧 denote the volume, the motion pressure is defined as the density of motion energy: 

Main Pressure 𝑃𝑃1
𝑧𝑧 = 𝐸𝐸1

𝑧𝑧 𝑉𝑉𝑧𝑧⁄  , (13a) 

Front Pressure 𝑃𝑃2
𝑧𝑧 = 𝐸𝐸2

𝑧𝑧 𝑉𝑉𝑧𝑧⁄  , (13b) 

Back Pressure 𝑃𝑃3
𝑧𝑧 = 𝐸𝐸3

𝑧𝑧 𝑉𝑉𝑧𝑧⁄  . (13c) 

If the motion pressure is expressed as a vector: 

𝑷𝑷𝑧𝑧 ∶=  (𝑃𝑃1
𝑧𝑧, 𝑃𝑃2

𝑧𝑧, 𝑃𝑃3
𝑧𝑧) =  𝑃𝑃1

𝑧𝑧𝒊𝒊 + 𝑃𝑃2
𝑧𝑧𝒋𝒋 + 𝑃𝑃3

𝑧𝑧𝒌𝒌 = 𝑃𝑃𝑧𝑧𝒆𝒆0 , (14) 

then the full pressure is 

𝑃𝑃𝑧𝑧 = √(𝑃𝑃1
𝑧𝑧)2 + (𝑃𝑃2

𝑧𝑧)2 + (𝑃𝑃3
𝑧𝑧)2. (15) 

The energy vector (Hz,Kz,Lz) represents the energy in the Cartesian coordinate system, with its components order bound to the unit 
vectors (i,j,k). However, the ordered array 〈E1

z,E2
z,E3

z 〉 is arranged based on the zone index, z, following cyclic symmetry; its first 
element, E1

z, always represents the main energy of that zone.

2.3. State Functions
The state function of particle system includes energy, pressure, and order degree. Energy includes motion energy and various forms of 
derived energy. Derived energy is the linear combination of motion energy and is defined according to cyclic symmetry:

 

 

The 𝑬𝑬𝑧𝑧 are referred to as the energy vector, and its components are enclosed in parentheses. The (𝐢𝐢, 𝐣𝐣, 𝐤𝐤) are the unit 

vectors of the coordinate axes. The endpoints of the vectors 𝑬𝑬ℎ, 𝑬𝑬𝑘𝑘, and 𝑬𝑬𝑙𝑙 lie within the vibration zone, translation 

zone, and rotation zone, respectively. The magnitude 𝐸𝐸𝑧𝑧 of the energy vector represents the full energy: 

𝐸𝐸𝑧𝑧 = √(𝐻𝐻𝑧𝑧)2 + (𝐾𝐾𝑧𝑧)2 + (𝐿𝐿𝑧𝑧)2. (10) 

The energy vector (𝐻𝐻𝑧𝑧, 𝐾𝐾𝑧𝑧, 𝐿𝐿𝑧𝑧) represents the energy in the Cartesian coordinate system, with its components order 

bound to the unit vectors (𝐢𝐢, 𝐣𝐣, 𝐤𝐤). However, the ordered array 〈𝐸𝐸1
𝑧𝑧, 𝐸𝐸2

𝑧𝑧, 𝐸𝐸3
𝑧𝑧〉 is arranged based on the zone index, z, 

following cyclic symmetry; its first element, 𝐸𝐸1
𝑧𝑧, always represents the main energy of that zone. 

 

2.3. State Functions 

The state function of particle system includes energy, pressure, and order degree. Energy includes motion energy and 

various forms of derived energy. Derived energy is the linear combination of motion energy and is defined according 

to cyclic symmetry: 

Entire Energy 𝐸𝐸𝑧𝑧 ∶= 𝐸𝐸2
𝑧𝑧 + 𝐸𝐸3

𝑧𝑧 , (11a) 

Potential Energy 𝐽𝐽𝑧𝑧 ∶= 𝐸𝐸3
𝑧𝑧 − 𝐸𝐸1

𝑧𝑧, (11b) 

Thermal Energy 𝑄𝑄𝑧𝑧 ∶= 𝐸𝐸1
𝑧𝑧 + 𝐸𝐸2

𝑧𝑧, (11𝑐𝑐) 

Chemical Energy 𝐺𝐺𝑧𝑧 ∶= 𝐸𝐸2
𝑧𝑧 − 𝐸𝐸3

𝑧𝑧, (11b) 

Internal Energy 𝑈𝑈𝑧𝑧 ∶= 𝑄𝑄𝑧𝑧 − 𝐸𝐸3
𝑧𝑧, (11e) 

Enthalpic Energy 𝑌𝑌𝑧𝑧 ∶= 𝑄𝑄𝑧𝑧 + 𝐺𝐺𝑧𝑧. (11f) 

The order degree is defined as follows: 

Front Order Degree 𝑎𝑎𝑧𝑧 ∶= 𝐸𝐸2
𝑧𝑧 𝐸𝐸1

𝑧𝑧⁄ , (12a) 

Back Order Degree 𝑏𝑏𝑧𝑧 ∶= 𝐸𝐸3
𝑧𝑧 𝐸𝐸1

𝑧𝑧⁄ , (12b) 

Let 𝑉𝑉𝑧𝑧 denote the volume, the motion pressure is defined as the density of motion energy: 

Main Pressure 𝑃𝑃1
𝑧𝑧 = 𝐸𝐸1

𝑧𝑧 𝑉𝑉𝑧𝑧⁄  , (13a) 

Front Pressure 𝑃𝑃2
𝑧𝑧 = 𝐸𝐸2

𝑧𝑧 𝑉𝑉𝑧𝑧⁄  , (13b) 

Back Pressure 𝑃𝑃3
𝑧𝑧 = 𝐸𝐸3

𝑧𝑧 𝑉𝑉𝑧𝑧⁄  . (13c) 

If the motion pressure is expressed as a vector: 

𝑷𝑷𝑧𝑧 ∶=  (𝑃𝑃1
𝑧𝑧, 𝑃𝑃2

𝑧𝑧, 𝑃𝑃3
𝑧𝑧) =  𝑃𝑃1

𝑧𝑧𝒊𝒊 + 𝑃𝑃2
𝑧𝑧𝒋𝒋 + 𝑃𝑃3

𝑧𝑧𝒌𝒌 = 𝑃𝑃𝑧𝑧𝒆𝒆0 , (14) 

then the full pressure is 

𝑃𝑃𝑧𝑧 = √(𝑃𝑃1
𝑧𝑧)2 + (𝑃𝑃2

𝑧𝑧)2 + (𝑃𝑃3
𝑧𝑧)2. (15) 

The order degree is defined as follows:

 

 

The 𝑬𝑬𝑧𝑧 are referred to as the energy vector, and its components are enclosed in parentheses. The (𝐢𝐢, 𝐣𝐣, 𝐤𝐤) are the unit 

vectors of the coordinate axes. The endpoints of the vectors 𝑬𝑬ℎ, 𝑬𝑬𝑘𝑘, and 𝑬𝑬𝑙𝑙 lie within the vibration zone, translation 

zone, and rotation zone, respectively. The magnitude 𝐸𝐸𝑧𝑧 of the energy vector represents the full energy: 

𝐸𝐸𝑧𝑧 = √(𝐻𝐻𝑧𝑧)2 + (𝐾𝐾𝑧𝑧)2 + (𝐿𝐿𝑧𝑧)2. (10) 

The energy vector (𝐻𝐻𝑧𝑧, 𝐾𝐾𝑧𝑧, 𝐿𝐿𝑧𝑧) represents the energy in the Cartesian coordinate system, with its components order 

bound to the unit vectors (𝐢𝐢, 𝐣𝐣, 𝐤𝐤). However, the ordered array 〈𝐸𝐸1
𝑧𝑧, 𝐸𝐸2

𝑧𝑧, 𝐸𝐸3
𝑧𝑧〉 is arranged based on the zone index, z, 

following cyclic symmetry; its first element, 𝐸𝐸1
𝑧𝑧, always represents the main energy of that zone. 

 

2.3. State Functions 

The state function of particle system includes energy, pressure, and order degree. Energy includes motion energy and 

various forms of derived energy. Derived energy is the linear combination of motion energy and is defined according 

to cyclic symmetry: 

Entire Energy 𝐸𝐸𝑧𝑧 ∶= 𝐸𝐸2
𝑧𝑧 + 𝐸𝐸3

𝑧𝑧 , (11a) 

Potential Energy 𝐽𝐽𝑧𝑧 ∶= 𝐸𝐸3
𝑧𝑧 − 𝐸𝐸1

𝑧𝑧, (11b) 

Thermal Energy 𝑄𝑄𝑧𝑧 ∶= 𝐸𝐸1
𝑧𝑧 + 𝐸𝐸2

𝑧𝑧, (11𝑐𝑐) 

Chemical Energy 𝐺𝐺𝑧𝑧 ∶= 𝐸𝐸2
𝑧𝑧 − 𝐸𝐸3

𝑧𝑧, (11b) 

Internal Energy 𝑈𝑈𝑧𝑧 ∶= 𝑄𝑄𝑧𝑧 − 𝐸𝐸3
𝑧𝑧, (11e) 

Enthalpic Energy 𝑌𝑌𝑧𝑧 ∶= 𝑄𝑄𝑧𝑧 + 𝐺𝐺𝑧𝑧. (11f) 

The order degree is defined as follows: 

Front Order Degree 𝑎𝑎𝑧𝑧 ∶= 𝐸𝐸2
𝑧𝑧 𝐸𝐸1

𝑧𝑧⁄ , (12a) 

Back Order Degree 𝑏𝑏𝑧𝑧 ∶= 𝐸𝐸3
𝑧𝑧 𝐸𝐸1

𝑧𝑧⁄ , (12b) 

Let 𝑉𝑉𝑧𝑧 denote the volume, the motion pressure is defined as the density of motion energy: 

Main Pressure 𝑃𝑃1
𝑧𝑧 = 𝐸𝐸1

𝑧𝑧 𝑉𝑉𝑧𝑧⁄  , (13a) 

Front Pressure 𝑃𝑃2
𝑧𝑧 = 𝐸𝐸2

𝑧𝑧 𝑉𝑉𝑧𝑧⁄  , (13b) 

Back Pressure 𝑃𝑃3
𝑧𝑧 = 𝐸𝐸3

𝑧𝑧 𝑉𝑉𝑧𝑧⁄  . (13c) 

If the motion pressure is expressed as a vector: 

𝑷𝑷𝑧𝑧 ∶=  (𝑃𝑃1
𝑧𝑧, 𝑃𝑃2

𝑧𝑧, 𝑃𝑃3
𝑧𝑧) =  𝑃𝑃1

𝑧𝑧𝒊𝒊 + 𝑃𝑃2
𝑧𝑧𝒋𝒋 + 𝑃𝑃3

𝑧𝑧𝒌𝒌 = 𝑃𝑃𝑧𝑧𝒆𝒆0 , (14) 

then the full pressure is 

𝑃𝑃𝑧𝑧 = √(𝑃𝑃1
𝑧𝑧)2 + (𝑃𝑃2

𝑧𝑧)2 + (𝑃𝑃3
𝑧𝑧)2. (15) 

Let Vz denote the volume, the motion pressure is defined as the density of motion energy:

 

 

The 𝑬𝑬𝑧𝑧 are referred to as the energy vector, and its components are enclosed in parentheses. The (𝐢𝐢, 𝐣𝐣, 𝐤𝐤) are the unit 

vectors of the coordinate axes. The endpoints of the vectors 𝑬𝑬ℎ, 𝑬𝑬𝑘𝑘, and 𝑬𝑬𝑙𝑙 lie within the vibration zone, translation 

zone, and rotation zone, respectively. The magnitude 𝐸𝐸𝑧𝑧 of the energy vector represents the full energy: 

𝐸𝐸𝑧𝑧 = √(𝐻𝐻𝑧𝑧)2 + (𝐾𝐾𝑧𝑧)2 + (𝐿𝐿𝑧𝑧)2. (10) 

The energy vector (𝐻𝐻𝑧𝑧, 𝐾𝐾𝑧𝑧, 𝐿𝐿𝑧𝑧) represents the energy in the Cartesian coordinate system, with its components order 

bound to the unit vectors (𝐢𝐢, 𝐣𝐣, 𝐤𝐤). However, the ordered array 〈𝐸𝐸1
𝑧𝑧, 𝐸𝐸2

𝑧𝑧, 𝐸𝐸3
𝑧𝑧〉 is arranged based on the zone index, z, 

following cyclic symmetry; its first element, 𝐸𝐸1
𝑧𝑧, always represents the main energy of that zone. 

 

2.3. State Functions 

The state function of particle system includes energy, pressure, and order degree. Energy includes motion energy and 

various forms of derived energy. Derived energy is the linear combination of motion energy and is defined according 

to cyclic symmetry: 

Entire Energy 𝐸𝐸𝑧𝑧 ∶= 𝐸𝐸2
𝑧𝑧 + 𝐸𝐸3

𝑧𝑧 , (11a) 

Potential Energy 𝐽𝐽𝑧𝑧 ∶= 𝐸𝐸3
𝑧𝑧 − 𝐸𝐸1

𝑧𝑧, (11b) 

Thermal Energy 𝑄𝑄𝑧𝑧 ∶= 𝐸𝐸1
𝑧𝑧 + 𝐸𝐸2

𝑧𝑧, (11𝑐𝑐) 

Chemical Energy 𝐺𝐺𝑧𝑧 ∶= 𝐸𝐸2
𝑧𝑧 − 𝐸𝐸3

𝑧𝑧, (11b) 

Internal Energy 𝑈𝑈𝑧𝑧 ∶= 𝑄𝑄𝑧𝑧 − 𝐸𝐸3
𝑧𝑧, (11e) 

Enthalpic Energy 𝑌𝑌𝑧𝑧 ∶= 𝑄𝑄𝑧𝑧 + 𝐺𝐺𝑧𝑧. (11f) 

The order degree is defined as follows: 

Front Order Degree 𝑎𝑎𝑧𝑧 ∶= 𝐸𝐸2
𝑧𝑧 𝐸𝐸1

𝑧𝑧⁄ , (12a) 

Back Order Degree 𝑏𝑏𝑧𝑧 ∶= 𝐸𝐸3
𝑧𝑧 𝐸𝐸1

𝑧𝑧⁄ , (12b) 

Let 𝑉𝑉𝑧𝑧 denote the volume, the motion pressure is defined as the density of motion energy: 

Main Pressure 𝑃𝑃1
𝑧𝑧 = 𝐸𝐸1

𝑧𝑧 𝑉𝑉𝑧𝑧⁄  , (13a) 

Front Pressure 𝑃𝑃2
𝑧𝑧 = 𝐸𝐸2

𝑧𝑧 𝑉𝑉𝑧𝑧⁄  , (13b) 

Back Pressure 𝑃𝑃3
𝑧𝑧 = 𝐸𝐸3

𝑧𝑧 𝑉𝑉𝑧𝑧⁄  . (13c) 

If the motion pressure is expressed as a vector: 

𝑷𝑷𝑧𝑧 ∶=  (𝑃𝑃1
𝑧𝑧, 𝑃𝑃2

𝑧𝑧, 𝑃𝑃3
𝑧𝑧) =  𝑃𝑃1

𝑧𝑧𝒊𝒊 + 𝑃𝑃2
𝑧𝑧𝒋𝒋 + 𝑃𝑃3

𝑧𝑧𝒌𝒌 = 𝑃𝑃𝑧𝑧𝒆𝒆0 , (14) 

then the full pressure is 

𝑃𝑃𝑧𝑧 = √(𝑃𝑃1
𝑧𝑧)2 + (𝑃𝑃2

𝑧𝑧)2 + (𝑃𝑃3
𝑧𝑧)2. (15) 

If the motion pressure is expressed as a vector:

 

 

The 𝑬𝑬𝑧𝑧 are referred to as the energy vector, and its components are enclosed in parentheses. The (𝐢𝐢, 𝐣𝐣, 𝐤𝐤) are the unit 

vectors of the coordinate axes. The endpoints of the vectors 𝑬𝑬ℎ, 𝑬𝑬𝑘𝑘, and 𝑬𝑬𝑙𝑙 lie within the vibration zone, translation 

zone, and rotation zone, respectively. The magnitude 𝐸𝐸𝑧𝑧 of the energy vector represents the full energy: 

𝐸𝐸𝑧𝑧 = √(𝐻𝐻𝑧𝑧)2 + (𝐾𝐾𝑧𝑧)2 + (𝐿𝐿𝑧𝑧)2. (10) 

The energy vector (𝐻𝐻𝑧𝑧, 𝐾𝐾𝑧𝑧, 𝐿𝐿𝑧𝑧) represents the energy in the Cartesian coordinate system, with its components order 

bound to the unit vectors (𝐢𝐢, 𝐣𝐣, 𝐤𝐤). However, the ordered array 〈𝐸𝐸1
𝑧𝑧, 𝐸𝐸2

𝑧𝑧, 𝐸𝐸3
𝑧𝑧〉 is arranged based on the zone index, z, 

following cyclic symmetry; its first element, 𝐸𝐸1
𝑧𝑧, always represents the main energy of that zone. 

 

2.3. State Functions 

The state function of particle system includes energy, pressure, and order degree. Energy includes motion energy and 

various forms of derived energy. Derived energy is the linear combination of motion energy and is defined according 

to cyclic symmetry: 

Entire Energy 𝐸𝐸𝑧𝑧 ∶= 𝐸𝐸2
𝑧𝑧 + 𝐸𝐸3

𝑧𝑧 , (11a) 

Potential Energy 𝐽𝐽𝑧𝑧 ∶= 𝐸𝐸3
𝑧𝑧 − 𝐸𝐸1

𝑧𝑧, (11b) 

Thermal Energy 𝑄𝑄𝑧𝑧 ∶= 𝐸𝐸1
𝑧𝑧 + 𝐸𝐸2

𝑧𝑧, (11𝑐𝑐) 

Chemical Energy 𝐺𝐺𝑧𝑧 ∶= 𝐸𝐸2
𝑧𝑧 − 𝐸𝐸3

𝑧𝑧, (11b) 

Internal Energy 𝑈𝑈𝑧𝑧 ∶= 𝑄𝑄𝑧𝑧 − 𝐸𝐸3
𝑧𝑧, (11e) 

Enthalpic Energy 𝑌𝑌𝑧𝑧 ∶= 𝑄𝑄𝑧𝑧 + 𝐺𝐺𝑧𝑧. (11f) 

The order degree is defined as follows: 

Front Order Degree 𝑎𝑎𝑧𝑧 ∶= 𝐸𝐸2
𝑧𝑧 𝐸𝐸1

𝑧𝑧⁄ , (12a) 

Back Order Degree 𝑏𝑏𝑧𝑧 ∶= 𝐸𝐸3
𝑧𝑧 𝐸𝐸1

𝑧𝑧⁄ , (12b) 

Let 𝑉𝑉𝑧𝑧 denote the volume, the motion pressure is defined as the density of motion energy: 

Main Pressure 𝑃𝑃1
𝑧𝑧 = 𝐸𝐸1

𝑧𝑧 𝑉𝑉𝑧𝑧⁄  , (13a) 

Front Pressure 𝑃𝑃2
𝑧𝑧 = 𝐸𝐸2

𝑧𝑧 𝑉𝑉𝑧𝑧⁄  , (13b) 

Back Pressure 𝑃𝑃3
𝑧𝑧 = 𝐸𝐸3

𝑧𝑧 𝑉𝑉𝑧𝑧⁄  . (13c) 

If the motion pressure is expressed as a vector: 

𝑷𝑷𝑧𝑧 ∶=  (𝑃𝑃1
𝑧𝑧, 𝑃𝑃2

𝑧𝑧, 𝑃𝑃3
𝑧𝑧) =  𝑃𝑃1

𝑧𝑧𝒊𝒊 + 𝑃𝑃2
𝑧𝑧𝒋𝒋 + 𝑃𝑃3

𝑧𝑧𝒌𝒌 = 𝑃𝑃𝑧𝑧𝒆𝒆0 , (14) 

then the full pressure is 

𝑃𝑃𝑧𝑧 = √(𝑃𝑃1
𝑧𝑧)2 + (𝑃𝑃2

𝑧𝑧)2 + (𝑃𝑃3
𝑧𝑧)2. (15) 

then the full pressure is
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The 𝑬𝑬𝑧𝑧 are referred to as the energy vector, and its components are enclosed in parentheses. The (𝐢𝐢, 𝐣𝐣, 𝐤𝐤) are the unit 

vectors of the coordinate axes. The endpoints of the vectors 𝑬𝑬ℎ, 𝑬𝑬𝑘𝑘, and 𝑬𝑬𝑙𝑙 lie within the vibration zone, translation 

zone, and rotation zone, respectively. The magnitude 𝐸𝐸𝑧𝑧 of the energy vector represents the full energy: 

𝐸𝐸𝑧𝑧 = √(𝐻𝐻𝑧𝑧)2 + (𝐾𝐾𝑧𝑧)2 + (𝐿𝐿𝑧𝑧)2. (10) 

The energy vector (𝐻𝐻𝑧𝑧, 𝐾𝐾𝑧𝑧, 𝐿𝐿𝑧𝑧) represents the energy in the Cartesian coordinate system, with its components order 

bound to the unit vectors (𝐢𝐢, 𝐣𝐣, 𝐤𝐤). However, the ordered array 〈𝐸𝐸1
𝑧𝑧, 𝐸𝐸2

𝑧𝑧, 𝐸𝐸3
𝑧𝑧〉 is arranged based on the zone index, z, 

following cyclic symmetry; its first element, 𝐸𝐸1
𝑧𝑧, always represents the main energy of that zone. 

 

2.3. State Functions 

The state function of particle system includes energy, pressure, and order degree. Energy includes motion energy and 

various forms of derived energy. Derived energy is the linear combination of motion energy and is defined according 

to cyclic symmetry: 

Entire Energy 𝐸𝐸𝑧𝑧 ∶= 𝐸𝐸2
𝑧𝑧 + 𝐸𝐸3

𝑧𝑧 , (11a) 

Potential Energy 𝐽𝐽𝑧𝑧 ∶= 𝐸𝐸3
𝑧𝑧 − 𝐸𝐸1

𝑧𝑧, (11b) 

Thermal Energy 𝑄𝑄𝑧𝑧 ∶= 𝐸𝐸1
𝑧𝑧 + 𝐸𝐸2

𝑧𝑧, (11𝑐𝑐) 

Chemical Energy 𝐺𝐺𝑧𝑧 ∶= 𝐸𝐸2
𝑧𝑧 − 𝐸𝐸3

𝑧𝑧, (11b) 

Internal Energy 𝑈𝑈𝑧𝑧 ∶= 𝑄𝑄𝑧𝑧 − 𝐸𝐸3
𝑧𝑧, (11e) 

Enthalpic Energy 𝑌𝑌𝑧𝑧 ∶= 𝑄𝑄𝑧𝑧 + 𝐺𝐺𝑧𝑧. (11f) 

The order degree is defined as follows: 

Front Order Degree 𝑎𝑎𝑧𝑧 ∶= 𝐸𝐸2
𝑧𝑧 𝐸𝐸1

𝑧𝑧⁄ , (12a) 

Back Order Degree 𝑏𝑏𝑧𝑧 ∶= 𝐸𝐸3
𝑧𝑧 𝐸𝐸1

𝑧𝑧⁄ , (12b) 

Let 𝑉𝑉𝑧𝑧 denote the volume, the motion pressure is defined as the density of motion energy: 

Main Pressure 𝑃𝑃1
𝑧𝑧 = 𝐸𝐸1

𝑧𝑧 𝑉𝑉𝑧𝑧⁄  , (13a) 

Front Pressure 𝑃𝑃2
𝑧𝑧 = 𝐸𝐸2

𝑧𝑧 𝑉𝑉𝑧𝑧⁄  , (13b) 

Back Pressure 𝑃𝑃3
𝑧𝑧 = 𝐸𝐸3

𝑧𝑧 𝑉𝑉𝑧𝑧⁄  . (13c) 

If the motion pressure is expressed as a vector: 

𝑷𝑷𝑧𝑧 ∶=  (𝑃𝑃1
𝑧𝑧, 𝑃𝑃2

𝑧𝑧, 𝑃𝑃3
𝑧𝑧) =  𝑃𝑃1

𝑧𝑧𝒊𝒊 + 𝑃𝑃2
𝑧𝑧𝒋𝒋 + 𝑃𝑃3

𝑧𝑧𝒌𝒌 = 𝑃𝑃𝑧𝑧𝒆𝒆0 , (14) 

then the full pressure is 

𝑃𝑃𝑧𝑧 = √(𝑃𝑃1
𝑧𝑧)2 + (𝑃𝑃2

𝑧𝑧)2 + (𝑃𝑃3
𝑧𝑧)2. (15) 

Both the pressure vector and the energy vector are vectors in the energy phase space, and their directions indicate the degree of order.

2.4. Equilibrium Condition
The motion energy and derived energy at equilibrium are both state functions of the system. Setting the full energy of the system equal 
to the entire energy among the derived energies, i.e.

 

 

Both the pressure vector and the energy vector are vectors in the energy phase space, and their directions indicate the 

degree of order. 

 

2.4. Equilibrium Condition 

The motion energy and derived energy at equilibrium are both state functions of the system. Setting the full energy of 

the system equal to the entire energy among the derived energies, i.e. 

𝐸𝐸𝑧𝑧 = √(𝐸𝐸1
𝑧𝑧)2 + (𝐸𝐸2

𝑧𝑧)2 + (𝐸𝐸3
𝑧𝑧)2  = 𝐸𝐸2

𝑧𝑧 + 𝐸𝐸3
𝑧𝑧, (16) 

the equilibrium condition of the system is determined as: 

𝐸𝐸1
𝑧𝑧 = √2𝐸𝐸2

𝑧𝑧𝐸𝐸3
𝑧𝑧 . (17) 

The above condition is referred to as the equilibrium equation. It can be expressed in terms of pressure and order degree 

as: 

𝑃𝑃1
𝑧𝑧 = √2𝑃𝑃2

𝑧𝑧𝑃𝑃3
𝑧𝑧 , 2𝑎𝑎𝑧𝑧𝑏𝑏𝑧𝑧 = 1. (18) 

The equilibrium equation defined in the energy phase space does not involve the microscopic structure of particles and 

belongs to a phenomenological macroscopic equilibrium condition. 

 

The stability condition for system equilibrium is that the energy scale possesses a stable value. Since the main energy 

attains the maximum value within a zone, the energy scale is determined based on the system’s main energy as: 

𝐸𝐸𝑠𝑠
𝑧𝑧 ∶= 𝐸𝐸1

𝑧𝑧

𝑁𝑁  {𝐸𝐸𝑠𝑠
ℎ =  𝐻𝐻ℎ

𝑁𝑁 = ℎ𝐷𝐷, 𝐸𝐸𝑠𝑠
𝑘𝑘 =  𝐾𝐾𝑘𝑘

𝑁𝑁 = 𝑘𝑘𝑘𝑘, 𝐸𝐸𝑠𝑠
𝑙𝑙 =  𝐿𝐿𝑙𝑙

𝑁𝑁 = 𝑙𝑙𝑙𝑙} . (19) 

𝐸𝐸𝑠𝑠
ℎ , 𝐸𝐸𝑠𝑠

𝑘𝑘  and 𝐸𝐸𝑠𝑠
𝑙𝑙  are applicable to gaseous, liquid, and solid states respectively; D, T, and B represent frequency, 

thermodynamic temperature, and magnetic induction strength, respectively. 𝑇𝑇∗ ∈ 〈𝐷𝐷, 𝑇𝑇, 𝐵𝐵〉 is known as the motion 

intensity, while 𝑘𝑘∗ = 〈ℎ, 𝑘𝑘, 𝑙𝑙〉 is the unit transformation coefficient. In the case of using natural units, 𝑘𝑘∗ = 〈1,1,1〉, 

then 𝑇𝑇∗ = 〈𝐸𝐸𝑠𝑠
ℎ, 𝐸𝐸𝑠𝑠

𝑘𝑘, 𝐸𝐸𝑠𝑠
𝑙𝑙〉. Essentially, the motion intensity represents the scale of energy. 

 

A physical system possesses only three independent scales (termed meta scales). If the meta scales {𝑚𝑚𝑠𝑠, 𝑉𝑉𝑠𝑠, 𝐸𝐸𝑠𝑠} are 

adopted, other scales can be covariant derived. For example: 

𝑃𝑃𝑠𝑠 = 𝐸𝐸𝑠𝑠 𝑉𝑉𝑠𝑠⁄ , 𝑟𝑟𝑠𝑠 = √𝑉𝑉𝑠𝑠
3 , 𝐼𝐼𝑠𝑠 = 𝑚𝑚𝑠𝑠𝑟𝑟𝑠𝑠

2, 𝑣𝑣𝑠𝑠 = √𝐸𝐸𝑠𝑠 𝑚𝑚𝑠𝑠⁄  𝑡𝑡𝑠𝑠 = √𝐼𝐼𝑠𝑠 𝐸𝐸𝑠𝑠⁄ . (20) 

The pressure, velocity, and time scales for a liquid are, respectively: 

𝑃𝑃𝑠𝑠 = 𝑘𝑘𝑘𝑘
𝑉𝑉𝑠𝑠

, 𝑣𝑣𝑠𝑠 = √𝑘𝑘𝑘𝑘
𝑚𝑚𝑠𝑠

, 𝑡𝑡𝑠𝑠 = √ 𝐼𝐼𝑠𝑠
𝑘𝑘𝑘𝑘 . (21) 

the equilibrium condition of the system is determined as:

 

 

Both the pressure vector and the energy vector are vectors in the energy phase space, and their directions indicate the 

degree of order. 

 

2.4. Equilibrium Condition 

The motion energy and derived energy at equilibrium are both state functions of the system. Setting the full energy of 

the system equal to the entire energy among the derived energies, i.e. 

𝐸𝐸𝑧𝑧 = √(𝐸𝐸1
𝑧𝑧)2 + (𝐸𝐸2

𝑧𝑧)2 + (𝐸𝐸3
𝑧𝑧)2  = 𝐸𝐸2

𝑧𝑧 + 𝐸𝐸3
𝑧𝑧, (16) 

the equilibrium condition of the system is determined as: 

𝐸𝐸1
𝑧𝑧 = √2𝐸𝐸2

𝑧𝑧𝐸𝐸3
𝑧𝑧 . (17) 

The above condition is referred to as the equilibrium equation. It can be expressed in terms of pressure and order degree 

as: 

𝑃𝑃1
𝑧𝑧 = √2𝑃𝑃2

𝑧𝑧𝑃𝑃3
𝑧𝑧 , 2𝑎𝑎𝑧𝑧𝑏𝑏𝑧𝑧 = 1. (18) 

The equilibrium equation defined in the energy phase space does not involve the microscopic structure of particles and 

belongs to a phenomenological macroscopic equilibrium condition. 

 

The stability condition for system equilibrium is that the energy scale possesses a stable value. Since the main energy 

attains the maximum value within a zone, the energy scale is determined based on the system’s main energy as: 

𝐸𝐸𝑠𝑠
𝑧𝑧 ∶= 𝐸𝐸1

𝑧𝑧

𝑁𝑁  {𝐸𝐸𝑠𝑠
ℎ =  𝐻𝐻ℎ

𝑁𝑁 = ℎ𝐷𝐷, 𝐸𝐸𝑠𝑠
𝑘𝑘 =  𝐾𝐾𝑘𝑘

𝑁𝑁 = 𝑘𝑘𝑘𝑘, 𝐸𝐸𝑠𝑠
𝑙𝑙 =  𝐿𝐿𝑙𝑙

𝑁𝑁 = 𝑙𝑙𝑙𝑙} . (19) 

𝐸𝐸𝑠𝑠
ℎ , 𝐸𝐸𝑠𝑠

𝑘𝑘  and 𝐸𝐸𝑠𝑠
𝑙𝑙  are applicable to gaseous, liquid, and solid states respectively; D, T, and B represent frequency, 

thermodynamic temperature, and magnetic induction strength, respectively. 𝑇𝑇∗ ∈ 〈𝐷𝐷, 𝑇𝑇, 𝐵𝐵〉 is known as the motion 

intensity, while 𝑘𝑘∗ = 〈ℎ, 𝑘𝑘, 𝑙𝑙〉 is the unit transformation coefficient. In the case of using natural units, 𝑘𝑘∗ = 〈1,1,1〉, 

then 𝑇𝑇∗ = 〈𝐸𝐸𝑠𝑠
ℎ, 𝐸𝐸𝑠𝑠

𝑘𝑘, 𝐸𝐸𝑠𝑠
𝑙𝑙〉. Essentially, the motion intensity represents the scale of energy. 

 

A physical system possesses only three independent scales (termed meta scales). If the meta scales {𝑚𝑚𝑠𝑠, 𝑉𝑉𝑠𝑠, 𝐸𝐸𝑠𝑠} are 

adopted, other scales can be covariant derived. For example: 

𝑃𝑃𝑠𝑠 = 𝐸𝐸𝑠𝑠 𝑉𝑉𝑠𝑠⁄ , 𝑟𝑟𝑠𝑠 = √𝑉𝑉𝑠𝑠
3 , 𝐼𝐼𝑠𝑠 = 𝑚𝑚𝑠𝑠𝑟𝑟𝑠𝑠

2, 𝑣𝑣𝑠𝑠 = √𝐸𝐸𝑠𝑠 𝑚𝑚𝑠𝑠⁄  𝑡𝑡𝑠𝑠 = √𝐼𝐼𝑠𝑠 𝐸𝐸𝑠𝑠⁄ . (20) 

The pressure, velocity, and time scales for a liquid are, respectively: 

𝑃𝑃𝑠𝑠 = 𝑘𝑘𝑘𝑘
𝑉𝑉𝑠𝑠

, 𝑣𝑣𝑠𝑠 = √𝑘𝑘𝑘𝑘
𝑚𝑚𝑠𝑠

, 𝑡𝑡𝑠𝑠 = √ 𝐼𝐼𝑠𝑠
𝑘𝑘𝑘𝑘 . (21) 

The above condition is referred to as the equilibrium equation. It can be expressed in terms of pressure and order degree as:

 

 

Both the pressure vector and the energy vector are vectors in the energy phase space, and their directions indicate the 

degree of order. 

 

2.4. Equilibrium Condition 

The motion energy and derived energy at equilibrium are both state functions of the system. Setting the full energy of 

the system equal to the entire energy among the derived energies, i.e. 

𝐸𝐸𝑧𝑧 = √(𝐸𝐸1
𝑧𝑧)2 + (𝐸𝐸2

𝑧𝑧)2 + (𝐸𝐸3
𝑧𝑧)2  = 𝐸𝐸2

𝑧𝑧 + 𝐸𝐸3
𝑧𝑧, (16) 

the equilibrium condition of the system is determined as: 

𝐸𝐸1
𝑧𝑧 = √2𝐸𝐸2

𝑧𝑧𝐸𝐸3
𝑧𝑧 . (17) 

The above condition is referred to as the equilibrium equation. It can be expressed in terms of pressure and order degree 

as: 

𝑃𝑃1
𝑧𝑧 = √2𝑃𝑃2

𝑧𝑧𝑃𝑃3
𝑧𝑧 , 2𝑎𝑎𝑧𝑧𝑏𝑏𝑧𝑧 = 1. (18) 

The equilibrium equation defined in the energy phase space does not involve the microscopic structure of particles and 

belongs to a phenomenological macroscopic equilibrium condition. 

 

The stability condition for system equilibrium is that the energy scale possesses a stable value. Since the main energy 

attains the maximum value within a zone, the energy scale is determined based on the system’s main energy as: 

𝐸𝐸𝑠𝑠
𝑧𝑧 ∶= 𝐸𝐸1

𝑧𝑧

𝑁𝑁  {𝐸𝐸𝑠𝑠
ℎ =  𝐻𝐻ℎ

𝑁𝑁 = ℎ𝐷𝐷, 𝐸𝐸𝑠𝑠
𝑘𝑘 =  𝐾𝐾𝑘𝑘

𝑁𝑁 = 𝑘𝑘𝑘𝑘, 𝐸𝐸𝑠𝑠
𝑙𝑙 =  𝐿𝐿𝑙𝑙

𝑁𝑁 = 𝑙𝑙𝑙𝑙} . (19) 

𝐸𝐸𝑠𝑠
ℎ , 𝐸𝐸𝑠𝑠

𝑘𝑘  and 𝐸𝐸𝑠𝑠
𝑙𝑙  are applicable to gaseous, liquid, and solid states respectively; D, T, and B represent frequency, 

thermodynamic temperature, and magnetic induction strength, respectively. 𝑇𝑇∗ ∈ 〈𝐷𝐷, 𝑇𝑇, 𝐵𝐵〉 is known as the motion 

intensity, while 𝑘𝑘∗ = 〈ℎ, 𝑘𝑘, 𝑙𝑙〉 is the unit transformation coefficient. In the case of using natural units, 𝑘𝑘∗ = 〈1,1,1〉, 

then 𝑇𝑇∗ = 〈𝐸𝐸𝑠𝑠
ℎ, 𝐸𝐸𝑠𝑠

𝑘𝑘, 𝐸𝐸𝑠𝑠
𝑙𝑙〉. Essentially, the motion intensity represents the scale of energy. 

 

A physical system possesses only three independent scales (termed meta scales). If the meta scales {𝑚𝑚𝑠𝑠, 𝑉𝑉𝑠𝑠, 𝐸𝐸𝑠𝑠} are 

adopted, other scales can be covariant derived. For example: 

𝑃𝑃𝑠𝑠 = 𝐸𝐸𝑠𝑠 𝑉𝑉𝑠𝑠⁄ , 𝑟𝑟𝑠𝑠 = √𝑉𝑉𝑠𝑠
3 , 𝐼𝐼𝑠𝑠 = 𝑚𝑚𝑠𝑠𝑟𝑟𝑠𝑠

2, 𝑣𝑣𝑠𝑠 = √𝐸𝐸𝑠𝑠 𝑚𝑚𝑠𝑠⁄  𝑡𝑡𝑠𝑠 = √𝐼𝐼𝑠𝑠 𝐸𝐸𝑠𝑠⁄ . (20) 

The pressure, velocity, and time scales for a liquid are, respectively: 

𝑃𝑃𝑠𝑠 = 𝑘𝑘𝑘𝑘
𝑉𝑉𝑠𝑠

, 𝑣𝑣𝑠𝑠 = √𝑘𝑘𝑘𝑘
𝑚𝑚𝑠𝑠

, 𝑡𝑡𝑠𝑠 = √ 𝐼𝐼𝑠𝑠
𝑘𝑘𝑘𝑘 . (21) 

The equilibrium equation defined in the energy phase space does not involve the microscopic structure of particles and belongs to a 
phenomenological macroscopic equilibrium condition.

The stability condition for system equilibrium is that the energy scale possesses a stable value. Since the main energy attains the 
maximum value within a zone, the energy scale is determined based on the system’s main energy as:

 

 

Both the pressure vector and the energy vector are vectors in the energy phase space, and their directions indicate the 

degree of order. 

 

2.4. Equilibrium Condition 

The motion energy and derived energy at equilibrium are both state functions of the system. Setting the full energy of 

the system equal to the entire energy among the derived energies, i.e. 

𝐸𝐸𝑧𝑧 = √(𝐸𝐸1
𝑧𝑧)2 + (𝐸𝐸2

𝑧𝑧)2 + (𝐸𝐸3
𝑧𝑧)2  = 𝐸𝐸2

𝑧𝑧 + 𝐸𝐸3
𝑧𝑧, (16) 

the equilibrium condition of the system is determined as: 

𝐸𝐸1
𝑧𝑧 = √2𝐸𝐸2

𝑧𝑧𝐸𝐸3
𝑧𝑧 . (17) 

The above condition is referred to as the equilibrium equation. It can be expressed in terms of pressure and order degree 

as: 

𝑃𝑃1
𝑧𝑧 = √2𝑃𝑃2

𝑧𝑧𝑃𝑃3
𝑧𝑧 , 2𝑎𝑎𝑧𝑧𝑏𝑏𝑧𝑧 = 1. (18) 

The equilibrium equation defined in the energy phase space does not involve the microscopic structure of particles and 

belongs to a phenomenological macroscopic equilibrium condition. 

 

The stability condition for system equilibrium is that the energy scale possesses a stable value. Since the main energy 

attains the maximum value within a zone, the energy scale is determined based on the system’s main energy as: 

𝐸𝐸𝑠𝑠
𝑧𝑧 ∶= 𝐸𝐸1

𝑧𝑧

𝑁𝑁  {𝐸𝐸𝑠𝑠
ℎ =  𝐻𝐻ℎ

𝑁𝑁 = ℎ𝐷𝐷, 𝐸𝐸𝑠𝑠
𝑘𝑘 =  𝐾𝐾𝑘𝑘

𝑁𝑁 = 𝑘𝑘𝑘𝑘, 𝐸𝐸𝑠𝑠
𝑙𝑙 =  𝐿𝐿𝑙𝑙

𝑁𝑁 = 𝑙𝑙𝑙𝑙} . (19) 

𝐸𝐸𝑠𝑠
ℎ , 𝐸𝐸𝑠𝑠

𝑘𝑘  and 𝐸𝐸𝑠𝑠
𝑙𝑙  are applicable to gaseous, liquid, and solid states respectively; D, T, and B represent frequency, 

thermodynamic temperature, and magnetic induction strength, respectively. 𝑇𝑇∗ ∈ 〈𝐷𝐷, 𝑇𝑇, 𝐵𝐵〉 is known as the motion 

intensity, while 𝑘𝑘∗ = 〈ℎ, 𝑘𝑘, 𝑙𝑙〉 is the unit transformation coefficient. In the case of using natural units, 𝑘𝑘∗ = 〈1,1,1〉, 

then 𝑇𝑇∗ = 〈𝐸𝐸𝑠𝑠
ℎ, 𝐸𝐸𝑠𝑠

𝑘𝑘, 𝐸𝐸𝑠𝑠
𝑙𝑙〉. Essentially, the motion intensity represents the scale of energy. 

 

A physical system possesses only three independent scales (termed meta scales). If the meta scales {𝑚𝑚𝑠𝑠, 𝑉𝑉𝑠𝑠, 𝐸𝐸𝑠𝑠} are 

adopted, other scales can be covariant derived. For example: 

𝑃𝑃𝑠𝑠 = 𝐸𝐸𝑠𝑠 𝑉𝑉𝑠𝑠⁄ , 𝑟𝑟𝑠𝑠 = √𝑉𝑉𝑠𝑠
3 , 𝐼𝐼𝑠𝑠 = 𝑚𝑚𝑠𝑠𝑟𝑟𝑠𝑠

2, 𝑣𝑣𝑠𝑠 = √𝐸𝐸𝑠𝑠 𝑚𝑚𝑠𝑠⁄  𝑡𝑡𝑠𝑠 = √𝐼𝐼𝑠𝑠 𝐸𝐸𝑠𝑠⁄ . (20) 

The pressure, velocity, and time scales for a liquid are, respectively: 

𝑃𝑃𝑠𝑠 = 𝑘𝑘𝑘𝑘
𝑉𝑉𝑠𝑠

, 𝑣𝑣𝑠𝑠 = √𝑘𝑘𝑘𝑘
𝑚𝑚𝑠𝑠

, 𝑡𝑡𝑠𝑠 = √ 𝐼𝐼𝑠𝑠
𝑘𝑘𝑘𝑘 . (21) 

Es
h, Es

k and Es
l are applicable to gaseous, liquid, and solid states respectively; D, T, and B represent frequency, thermodynamic temperature, 

and magnetic induction strength, respectively. T*∈〈D,T,B〉 is known as the motion intensity, while k* = 〈h,k,l〉 is the unit transformation 
coefficient. In the case of using natural units, k* = 〈1,1,1〉, then T*=〈Es

h,Es
k,Es

l 〉. Essentially, the motion intensity represents the scale of 
energy.

A physical system possesses only three independent scales (termed meta scales). If the meta scales {ms,Vs,Es } are adopted, other scales 
can be covariant derived. For example:

 

 

Both the pressure vector and the energy vector are vectors in the energy phase space, and their directions indicate the 

degree of order. 

 

2.4. Equilibrium Condition 

The motion energy and derived energy at equilibrium are both state functions of the system. Setting the full energy of 

the system equal to the entire energy among the derived energies, i.e. 

𝐸𝐸𝑧𝑧 = √(𝐸𝐸1
𝑧𝑧)2 + (𝐸𝐸2

𝑧𝑧)2 + (𝐸𝐸3
𝑧𝑧)2  = 𝐸𝐸2

𝑧𝑧 + 𝐸𝐸3
𝑧𝑧, (16) 

the equilibrium condition of the system is determined as: 

𝐸𝐸1
𝑧𝑧 = √2𝐸𝐸2

𝑧𝑧𝐸𝐸3
𝑧𝑧 . (17) 

The above condition is referred to as the equilibrium equation. It can be expressed in terms of pressure and order degree 

as: 

𝑃𝑃1
𝑧𝑧 = √2𝑃𝑃2

𝑧𝑧𝑃𝑃3
𝑧𝑧 , 2𝑎𝑎𝑧𝑧𝑏𝑏𝑧𝑧 = 1. (18) 

The equilibrium equation defined in the energy phase space does not involve the microscopic structure of particles and 

belongs to a phenomenological macroscopic equilibrium condition. 

 

The stability condition for system equilibrium is that the energy scale possesses a stable value. Since the main energy 

attains the maximum value within a zone, the energy scale is determined based on the system’s main energy as: 

𝐸𝐸𝑠𝑠
𝑧𝑧 ∶= 𝐸𝐸1

𝑧𝑧

𝑁𝑁  {𝐸𝐸𝑠𝑠
ℎ =  𝐻𝐻ℎ

𝑁𝑁 = ℎ𝐷𝐷, 𝐸𝐸𝑠𝑠
𝑘𝑘 =  𝐾𝐾𝑘𝑘

𝑁𝑁 = 𝑘𝑘𝑘𝑘, 𝐸𝐸𝑠𝑠
𝑙𝑙 =  𝐿𝐿𝑙𝑙

𝑁𝑁 = 𝑙𝑙𝑙𝑙} . (19) 

𝐸𝐸𝑠𝑠
ℎ , 𝐸𝐸𝑠𝑠

𝑘𝑘  and 𝐸𝐸𝑠𝑠
𝑙𝑙  are applicable to gaseous, liquid, and solid states respectively; D, T, and B represent frequency, 

thermodynamic temperature, and magnetic induction strength, respectively. 𝑇𝑇∗ ∈ 〈𝐷𝐷, 𝑇𝑇, 𝐵𝐵〉 is known as the motion 

intensity, while 𝑘𝑘∗ = 〈ℎ, 𝑘𝑘, 𝑙𝑙〉 is the unit transformation coefficient. In the case of using natural units, 𝑘𝑘∗ = 〈1,1,1〉, 

then 𝑇𝑇∗ = 〈𝐸𝐸𝑠𝑠
ℎ, 𝐸𝐸𝑠𝑠

𝑘𝑘, 𝐸𝐸𝑠𝑠
𝑙𝑙〉. Essentially, the motion intensity represents the scale of energy. 

 

A physical system possesses only three independent scales (termed meta scales). If the meta scales {𝑚𝑚𝑠𝑠, 𝑉𝑉𝑠𝑠, 𝐸𝐸𝑠𝑠} are 

adopted, other scales can be covariant derived. For example: 

𝑃𝑃𝑠𝑠 = 𝐸𝐸𝑠𝑠 𝑉𝑉𝑠𝑠⁄ , 𝑟𝑟𝑠𝑠 = √𝑉𝑉𝑠𝑠
3 , 𝐼𝐼𝑠𝑠 = 𝑚𝑚𝑠𝑠𝑟𝑟𝑠𝑠

2, 𝑣𝑣𝑠𝑠 = √𝐸𝐸𝑠𝑠 𝑚𝑚𝑠𝑠⁄  𝑡𝑡𝑠𝑠 = √𝐼𝐼𝑠𝑠 𝐸𝐸𝑠𝑠⁄ . (20) 

The pressure, velocity, and time scales for a liquid are, respectively: 
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𝑉𝑉𝑠𝑠

, 𝑣𝑣𝑠𝑠 = √𝑘𝑘𝑘𝑘
𝑚𝑚𝑠𝑠

, 𝑡𝑡𝑠𝑠 = √ 𝐼𝐼𝑠𝑠
𝑘𝑘𝑘𝑘 . (21) 

The pressure, velocity, and time scales for a liquid are, respectively:

 

 

Both the pressure vector and the energy vector are vectors in the energy phase space, and their directions indicate the 

degree of order. 
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The stability condition for system equilibrium is that the energy scale possesses a stable value. Since the main energy 

attains the maximum value within a zone, the energy scale is determined based on the system’s main energy as: 

𝐸𝐸𝑠𝑠
𝑧𝑧 ∶= 𝐸𝐸1

𝑧𝑧

𝑁𝑁  {𝐸𝐸𝑠𝑠
ℎ =  𝐻𝐻ℎ

𝑁𝑁 = ℎ𝐷𝐷, 𝐸𝐸𝑠𝑠
𝑘𝑘 =  𝐾𝐾𝑘𝑘
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2, 𝑣𝑣𝑠𝑠 = √𝐸𝐸𝑠𝑠 𝑚𝑚𝑠𝑠⁄  𝑡𝑡𝑠𝑠 = √𝐼𝐼𝑠𝑠 𝐸𝐸𝑠𝑠⁄ . (20) 

The pressure, velocity, and time scales for a liquid are, respectively: 

𝑃𝑃𝑠𝑠 = 𝑘𝑘𝑘𝑘
𝑉𝑉𝑠𝑠

, 𝑣𝑣𝑠𝑠 = √𝑘𝑘𝑘𝑘
𝑚𝑚𝑠𝑠

, 𝑡𝑡𝑠𝑠 = √ 𝐼𝐼𝑠𝑠
𝑘𝑘𝑘𝑘 . (21) 

The equilibrium of a thermodynamic system is a dynamic equilibrium, within which particles undergo perpetual motion. Even an 
isolated equilibrium system possesses definite scales of velocity and time; it is not a static, time-frozen state of silence.

2.5. Equation of State
Expressing the main energy of the equilibrium state using the energy scale yields:

 

 

The equilibrium of a thermodynamic system is a dynamic equilibrium, within which particles undergo perpetual motion. 

Even an isolated equilibrium system possesses definite scales of velocity and time; it is not a static, time-frozen state 

of silence. 

 

2.5. Equation of State 

Expressing the main energy of the equilibrium state using the energy scale yields: 

𝐸𝐸1
𝑧𝑧 = 𝑁𝑁𝐸𝐸𝑠𝑠

𝑧𝑧 . (22) 

From the definitions of the entire energy and the order degree, it follows that: 

𝐸𝐸ℎ = 𝑃𝑃ℎ𝑉𝑉ℎ = 𝐾𝐾ℎ + 𝐿𝐿ℎ = (𝑎𝑎ℎ + 𝑏𝑏ℎ)𝑁𝑁𝐸𝐸𝑠𝑠
ℎ,  

𝐸𝐸𝑘𝑘 = 𝑃𝑃𝑘𝑘𝑉𝑉𝑘𝑘 = 𝐿𝐿𝑘𝑘 + 𝐻𝐻𝑘𝑘 = (𝑎𝑎𝑘𝑘 + 𝑏𝑏𝑘𝑘)𝑁𝑁𝐸𝐸𝑠𝑠
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𝑙𝑙. 

These equations are the equations of state, applicable to gases, liquids, and solids, respectively. Omitting the zone 

index, the equation of state can be uniformly expressed as: 

𝐸𝐸 = 𝑃𝑃𝑃𝑃 = (𝑎𝑎 + 𝑏𝑏)𝑁𝑁𝐸𝐸𝑠𝑠. (23) 

Unlike classical thermodynamics, the equation of state comprises three distinct component equations. Each component 

equation involves six parameters {𝑃𝑃, 𝑉𝑉, 𝑎𝑎, 𝑏𝑏, 𝑁𝑁, 𝐸𝐸𝑠𝑠} , constrained by the equation such that only five independent 

parameters remain. 

 

The full pressure of an equilibrium system can be calculated as follows: 

𝑃𝑃ℎ ∶= 𝐸𝐸ℎ

𝑉𝑉ℎ = 𝐾𝐾ℎ + 𝐿𝐿ℎ

𝑉𝑉ℎ = 𝑃𝑃2
ℎ + 𝑃𝑃3

ℎ, 

𝑃𝑃𝑘𝑘 ∶= 𝐸𝐸𝑘𝑘

𝑉𝑉𝑘𝑘 = 𝐿𝐿𝑘𝑘 + 𝐻𝐻𝑘𝑘

𝑉𝑉𝑘𝑘 = 𝑃𝑃2
𝑘𝑘 + 𝑃𝑃3

𝑘𝑘, 

𝑃𝑃𝑙𝑙 ∶= 𝐸𝐸𝑙𝑙

𝑉𝑉𝑙𝑙 = 𝐻𝐻𝑙𝑙 + 𝐾𝐾𝑙𝑙

𝑉𝑉𝑙𝑙 = 𝑃𝑃2
𝑙𝑙 + 𝑃𝑃3

𝑙𝑙. 

Therefore, the full pressure equals the sum of the front pressure and the back pressure. Omitting the zone index, it is 

uniformly expressed as: 

𝑃𝑃 = 𝑃𝑃2 + 𝑃𝑃3. (24) 

 

From the definitions of the entire energy and the order degree, it follows that:
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Figure 1: Equilibrium Surfaces in Energy Phase Space. The Equilibrium States on These Surfaces are Discrete Points 

with Uneven Distribution 

In the energy phase space, the equilibrium equations represent three parabolic surfaces [3], as illustrated in Figure 1. 

The states on these equilibrium surfaces are discrete points with uneven distribution. Statistical analysis of the 

equilibrium states on the curved surfaces requires the development of specialized mathematical methods. 

 

3. Digital Phase Space Statistics 

3.1. Interaction of Particles 

The energy statistics of baseons form the foundation of the energy phase space. Within this space, energy, pressure, 

and order degree are defined phenomenologically. They do not consider the microscopic structure of objects or volume 

calculations, nor does it elucidate the physical significance of the order degree. Although the energy phase space 

incorporates particle interactions, these are implicit in the equilibrium constraints of the system and do not address the 

physical mechanisms. 

 

To investigate interactions, the elastic particle theory employs a hierarchical nesting model [3,13]. This model divides 

the structure of an object into four levels: hidson, baseon, midson, and topson, where the midson is a mesoscopic 

particle situated between the baseon and the topson (the system). Baseons attract each other due to mass, combining 

to form larger midsons---a process termed association. Conversely, baseons repel each other due to motion, resisting 

the combination of baseons---a process termed dissociation. When association and dissociation reach equilibrium, a 
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In the energy phase space, the equilibrium equations represent three parabolic surfaces [3], as illustrated in Figure 1. The states on these 
equilibrium surfaces are discrete points with uneven distribution. Statistical analysis of the equilibrium states on the curved surfaces 
requires the development of specialized mathematical methods.

3. Digital Phase Space Statistics
3.1. Interaction of Particles
The energy statistics of baseons form the foundation of the energy phase space. Within this space, energy, pressure, and order degree are 
defined phenomenologically. They do not consider the microscopic structure of objects or volume calculations, nor does it elucidate the 
physical significance of the order degree. Although the energy phase space incorporates particle interactions, these are implicit in the 
equilibrium constraints of the system and do not address the physical mechanisms.

To investigate interactions, the elastic particle theory employs a hierarchical nesting model [3,13]. This model divides the structure 
of an object into four levels: hidson, baseon, midson, and topson, where the midson is a mesoscopic particle situated between the 
baseon and the topson (the system). Baseons attract each other due to mass, combining to form larger midsons---a process termed 
association. Conversely, baseons repel each other due to motion, resisting the combination of baseons---a process termed dissociation. 
When association and dissociation reach equilibrium, a relatively stable distribution of midsons is formed. The strength of particle 
interactions is characterized by the association degree g or the dissociation degree f.

A midson composed of n baseons is denoted as C(n), and the number of C(n) is represented by Cn. An equilibrium system exhibits a 
stable distribution of midsons, characterized by a distribution vector of midson as:

 

 

relatively stable distribution of midsons is formed. The strength of particle interactions is characterized by the 

association degree g or the dissociation degree f. 

 

A midson composed of n baseons is denoted as 𝐶𝐶(𝑛𝑛), and the number of 𝐶𝐶(𝑛𝑛) is represented by 𝐶𝐶𝑛𝑛. An equilibrium 

system exhibits a stable distribution of midsons, characterized by a distribution vector of midson as: 

𝑪𝑪𝜏𝜏 = (𝐶𝐶1, 𝐶𝐶2, 𝐶𝐶3, ⋯ , 𝐶𝐶𝑁𝑁). (25) 

 

The modson’s distribution vector 𝑪𝑪𝜏𝜏 possesses the following properties: 

1. The sum of the components of the distribution vector equals the total number of midsons 

𝐶𝐶 = ∑ 𝐶𝐶𝑛𝑛
𝑁𝑁

𝑛𝑛=1
≤ 𝑁𝑁 (26) 

2. The distribution vector is constrained by the conservation condition of the number of baseons 

∑ (𝑛𝑛 ∙ 𝐶𝐶𝑛𝑛)
𝑁𝑁

𝑛𝑛=1
= 𝑁𝑁 (27) 

3. The distribution vector determines the probability distribution 𝜌𝜌𝑛𝑛 and the dissociation degree distribution 𝑓𝑓𝑛𝑛 

𝜌𝜌𝑛𝑛 = 𝐶𝐶𝑛𝑛
𝐶𝐶 , 𝑓𝑓𝑛𝑛 = 𝐶𝐶𝑛𝑛

𝑁𝑁 = (𝐶𝐶
𝑁𝑁) 𝜌𝜌𝑛𝑛. (28) 

4. The distributions of probability and dissociation degree satisfy the following conditions 

∑ 𝜌𝜌𝑛𝑛
𝑁𝑁

𝑛𝑛=1
= 1, ∑ 𝑓𝑓𝑛𝑛

𝑁𝑁

𝑛𝑛=1
= 𝐶𝐶

𝑁𝑁 = 𝑓𝑓 ≤ 1. (29) 

The f is referred to as the dissociation degree of the system. A larger f indicates that the number of midsons is 

closer to the number of baseons, and 𝑓𝑓 = 1 signifies complete dissociation of the midsons. 

 

3.2. Energies of Midson 

The vibrational, translational, rotational energies of a midson are denoted by the Greek letters 𝜂𝜂𝑛𝑛 , 𝜅𝜅𝑛𝑛 , and 𝜆𝜆𝑛𝑛 , 

respectively. The corresponding system energies are obtained by statistically summing these over the number of 

midsons: 

𝐻𝐻 = ∑ 𝐶𝐶𝑛𝑛𝜂𝜂𝑛𝑛 = 𝐶𝐶 ∑ 𝜌𝜌𝑛𝑛𝜂𝜂𝑛𝑛 = 𝐶𝐶𝐶𝐶, 𝜂𝜂 = ∑ 𝜌𝜌𝑛𝑛𝜂𝜂𝑛𝑛 ; (30a) 

𝐾𝐾 = ∑ 𝐶𝐶𝑛𝑛𝜅𝜅𝑛𝑛 = 𝐶𝐶 ∑ 𝜌𝜌𝑛𝑛𝜅𝜅𝑛𝑛 = 𝐶𝐶𝐶𝐶, 𝜅𝜅 = ∑ 𝜌𝜌𝑛𝑛𝜅𝜅𝑛𝑛 ; (30b) 

𝐿𝐿 = ∑ 𝐶𝐶𝑛𝑛𝜆𝜆𝑛𝑛 = 𝐶𝐶 ∑ 𝜌𝜌𝑛𝑛𝜆𝜆𝑛𝑛 = 𝐶𝐶𝐶𝐶, 𝜂𝜂 = ∑ 𝜌𝜌𝑛𝑛𝜆𝜆𝑛𝑛 . (30𝑐𝑐) 

The 𝜂𝜂, 𝜅𝜅, and 𝜆𝜆 represent the average of the motion energy of a midson. Similarly, the 𝜖𝜖, 𝜑𝜑, 𝜃𝜃, 𝛾𝛾, 𝜐𝜐, and 𝜓𝜓 are 

The modson’s distribution vector Cτ possesses the following properties:
1.	 The sum of the components of the distribution vector equals the total number of midsons
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𝑛𝑛=1
= 𝑁𝑁 (27) 

3. The distribution vector determines the probability distribution 𝜌𝜌𝑛𝑛 and the dissociation degree distribution 𝑓𝑓𝑛𝑛 

𝜌𝜌𝑛𝑛 = 𝐶𝐶𝑛𝑛
𝐶𝐶 , 𝑓𝑓𝑛𝑛 = 𝐶𝐶𝑛𝑛

𝑁𝑁 = (𝐶𝐶
𝑁𝑁) 𝜌𝜌𝑛𝑛. (28) 

4. The distributions of probability and dissociation degree satisfy the following conditions 

∑ 𝜌𝜌𝑛𝑛
𝑁𝑁

𝑛𝑛=1
= 1, ∑ 𝑓𝑓𝑛𝑛

𝑁𝑁

𝑛𝑛=1
= 𝐶𝐶

𝑁𝑁 = 𝑓𝑓 ≤ 1. (29) 

The f is referred to as the dissociation degree of the system. A larger f indicates that the number of midsons is 

closer to the number of baseons, and 𝑓𝑓 = 1 signifies complete dissociation of the midsons. 

 

3.2. Energies of Midson 

The vibrational, translational, rotational energies of a midson are denoted by the Greek letters 𝜂𝜂𝑛𝑛 , 𝜅𝜅𝑛𝑛 , and 𝜆𝜆𝑛𝑛 , 

respectively. The corresponding system energies are obtained by statistically summing these over the number of 

midsons: 

𝐻𝐻 = ∑ 𝐶𝐶𝑛𝑛𝜂𝜂𝑛𝑛 = 𝐶𝐶 ∑ 𝜌𝜌𝑛𝑛𝜂𝜂𝑛𝑛 = 𝐶𝐶𝐶𝐶, 𝜂𝜂 = ∑ 𝜌𝜌𝑛𝑛𝜂𝜂𝑛𝑛 ; (30a) 

𝐾𝐾 = ∑ 𝐶𝐶𝑛𝑛𝜅𝜅𝑛𝑛 = 𝐶𝐶 ∑ 𝜌𝜌𝑛𝑛𝜅𝜅𝑛𝑛 = 𝐶𝐶𝐶𝐶, 𝜅𝜅 = ∑ 𝜌𝜌𝑛𝑛𝜅𝜅𝑛𝑛 ; (30b) 

𝐿𝐿 = ∑ 𝐶𝐶𝑛𝑛𝜆𝜆𝑛𝑛 = 𝐶𝐶 ∑ 𝜌𝜌𝑛𝑛𝜆𝜆𝑛𝑛 = 𝐶𝐶𝐶𝐶, 𝜂𝜂 = ∑ 𝜌𝜌𝑛𝑛𝜆𝜆𝑛𝑛 . (30𝑐𝑐) 

The 𝜂𝜂, 𝜅𝜅, and 𝜆𝜆 represent the average of the motion energy of a midson. Similarly, the 𝜖𝜖, 𝜑𝜑, 𝜃𝜃, 𝛾𝛾, 𝜐𝜐, and 𝜓𝜓 are 

The f is referred to as the dissociation degree of the system. A larger f indicates that the number of midsons is closer to the number of 
baseons, and f =1 signifies complete dissociation of the midsons.

3.2. Energies of Midson
The vibrational, translational, rotational energies of a midson are denoted by the Greek letters ηn, κn, and λn, respectively. The corresponding 
system energies are obtained by statistically summing these over the number of midsons:



Adv Theo Comp Phy, 2026 Volume 9 | Issue 3 | 8

 

 

relatively stable distribution of midsons is formed. The strength of particle interactions is characterized by the 

association degree g or the dissociation degree f. 

 

A midson composed of n baseons is denoted as 𝐶𝐶(𝑛𝑛), and the number of 𝐶𝐶(𝑛𝑛) is represented by 𝐶𝐶𝑛𝑛. An equilibrium 

system exhibits a stable distribution of midsons, characterized by a distribution vector of midson as: 

𝑪𝑪𝜏𝜏 = (𝐶𝐶1, 𝐶𝐶2, 𝐶𝐶3, ⋯ , 𝐶𝐶𝑁𝑁). (25) 

 

The modson’s distribution vector 𝑪𝑪𝜏𝜏 possesses the following properties: 

1. The sum of the components of the distribution vector equals the total number of midsons 

𝐶𝐶 = ∑ 𝐶𝐶𝑛𝑛
𝑁𝑁

𝑛𝑛=1
≤ 𝑁𝑁 (26) 

2. The distribution vector is constrained by the conservation condition of the number of baseons 

∑ (𝑛𝑛 ∙ 𝐶𝐶𝑛𝑛)
𝑁𝑁

𝑛𝑛=1
= 𝑁𝑁 (27) 

3. The distribution vector determines the probability distribution 𝜌𝜌𝑛𝑛 and the dissociation degree distribution 𝑓𝑓𝑛𝑛 

𝜌𝜌𝑛𝑛 = 𝐶𝐶𝑛𝑛
𝐶𝐶 , 𝑓𝑓𝑛𝑛 = 𝐶𝐶𝑛𝑛

𝑁𝑁 = (𝐶𝐶
𝑁𝑁) 𝜌𝜌𝑛𝑛. (28) 

4. The distributions of probability and dissociation degree satisfy the following conditions 

∑ 𝜌𝜌𝑛𝑛
𝑁𝑁

𝑛𝑛=1
= 1, ∑ 𝑓𝑓𝑛𝑛

𝑁𝑁

𝑛𝑛=1
= 𝐶𝐶

𝑁𝑁 = 𝑓𝑓 ≤ 1. (29) 

The f is referred to as the dissociation degree of the system. A larger f indicates that the number of midsons is 

closer to the number of baseons, and 𝑓𝑓 = 1 signifies complete dissociation of the midsons. 

 

3.2. Energies of Midson 

The vibrational, translational, rotational energies of a midson are denoted by the Greek letters 𝜂𝜂𝑛𝑛 , 𝜅𝜅𝑛𝑛 , and 𝜆𝜆𝑛𝑛 , 

respectively. The corresponding system energies are obtained by statistically summing these over the number of 

midsons: 

𝐻𝐻 = ∑ 𝐶𝐶𝑛𝑛𝜂𝜂𝑛𝑛 = 𝐶𝐶 ∑ 𝜌𝜌𝑛𝑛𝜂𝜂𝑛𝑛 = 𝐶𝐶𝐶𝐶, 𝜂𝜂 = ∑ 𝜌𝜌𝑛𝑛𝜂𝜂𝑛𝑛 ; (30a) 

𝐾𝐾 = ∑ 𝐶𝐶𝑛𝑛𝜅𝜅𝑛𝑛 = 𝐶𝐶 ∑ 𝜌𝜌𝑛𝑛𝜅𝜅𝑛𝑛 = 𝐶𝐶𝐶𝐶, 𝜅𝜅 = ∑ 𝜌𝜌𝑛𝑛𝜅𝜅𝑛𝑛 ; (30b) 

𝐿𝐿 = ∑ 𝐶𝐶𝑛𝑛𝜆𝜆𝑛𝑛 = 𝐶𝐶 ∑ 𝜌𝜌𝑛𝑛𝜆𝜆𝑛𝑛 = 𝐶𝐶𝐶𝐶, 𝜂𝜂 = ∑ 𝜌𝜌𝑛𝑛𝜆𝜆𝑛𝑛 . (30𝑐𝑐) 

The 𝜂𝜂, 𝜅𝜅, and 𝜆𝜆 represent the average of the motion energy of a midson. Similarly, the 𝜖𝜖, 𝜑𝜑, 𝜃𝜃, 𝛾𝛾, 𝜐𝜐, and 𝜓𝜓 are 
The η, κ, and λ represent the average of the motion energy of a midson. Similarly, the ϵ, φ, θ, γ, υ, and ψ are average values of the entire, 
potential, thermal, chemical, internal, and enthalpic energies of a midson, respectively.

3.3. Statistical Principles
The digital phase space is defined as Λ=Λk ∪ Λl ∪ Λh, where the phase space is composed of the path parameters and momentum 
parameters of the midsons:

 

 

average values of the entire, potential, thermal, chemical, internal, and enthalpic energies of a midson, respectively. 

 

3.3. Statistical Principles 

The digital phase space is defined as Λ = Λ𝑘𝑘 ∪ Λ𝑙𝑙 ∪ Λℎ, where the phase space is composed of the path parameters 

and momentum parameters of the midsons: 

Λℎ = {𝝔̃𝝔𝑛𝑛, 𝒐̃𝒐𝑛𝑛| 𝐸𝐸𝑠𝑠
ℎ = ℎ𝐷𝐷}; 𝝔̃𝝔𝑛𝑛 = (𝜚̃𝜚𝑛𝑛1, 𝜚̃𝜚𝑛𝑛2, 𝜚̃𝜚𝑛𝑛3), 𝒐̃𝒐𝑛𝑛 = (𝑜̃𝑜𝑛𝑛1, 𝑜̃𝑜𝑛𝑛2, 𝑜̃𝑜𝑛𝑛3). (31a) 

Λ𝑘𝑘 = {𝝃̃𝝃𝑛𝑛, 𝒑̃𝒑𝑛𝑛| 𝐸𝐸𝑠𝑠
𝑘𝑘 = 𝑘𝑘𝑘𝑘}; 𝝃̃𝝃𝑛𝑛 = (𝜉𝜉𝑛𝑛1, 𝜉𝜉𝑛𝑛2, 𝜉𝜉𝑛𝑛3), 𝒑̃𝒑𝑛𝑛 = (𝑝̃𝑝𝑛𝑛1, 𝑝̃𝑝𝑛𝑛2, 𝑝̃𝑝𝑛𝑛3). (31b) 

Λ𝑙𝑙 = {𝝑̃𝝑𝑛𝑛, 𝒒̃𝒒𝑛𝑛| 𝐸𝐸𝑠𝑠
𝑙𝑙  = 𝑙𝑙𝑙𝑙}; 𝝑̃𝝑𝑛𝑛 = (𝜗̃𝜗𝑛𝑛1, 𝜗̃𝜗𝑛𝑛2, 𝜗̃𝜗𝑛𝑛3), 𝒒̃𝒒𝑛𝑛 = (𝑞̃𝑞𝑛𝑛1, 𝑞̃𝑞𝑛𝑛2, 𝑞̃𝑞𝑛𝑛3). (31c) 

A point in the digital phase space represents the motion state of midsons. Λℎ , Λ𝑘𝑘 , and Λ𝑙𝑙  are referred to as the 

translation area, rotation area, and vibration area, respectively. They correspond to the three equilibrium surfaces in the 

energy space, with energy scales taken as 𝐸𝐸𝑠𝑠
ℎ, 𝐸𝐸𝑠𝑠

𝑘𝑘, and 𝐸𝐸𝑠𝑠
𝑙𝑙, respectively. This paper terms the statistics of midson 

parameters as mesoscopic statistics, distinguishing it from the microscopic statistics of baseon parameters. 

 

The potential energy, main energy, and back energy of the midson in the phase space are given by: 

Λℎ: 𝜑̃𝜑𝑛𝑛
ℎ = 𝜑̃𝜑𝑛𝑛

ℎ(𝜚̃𝜚𝑛𝑛1, 𝜚̃𝜚𝑛𝑛2, 𝜚̃𝜚𝑛𝑛3) , 𝜂̃𝜂𝑛𝑛
ℎ = 1

2 (𝑜̃𝑜𝑛𝑛1
2 + 𝑜̃𝑜𝑛𝑛2

2 + 𝑜̃𝑜𝑛𝑛3
2

𝑚̃𝑚𝑛𝑛
) , 𝜆̃𝜆𝑛𝑛

ℎ = 𝜑̃𝜑𝑛𝑛
ℎ + 𝜂̃𝜂𝑛𝑛

ℎ. (32a) 

Λ𝑘𝑘: 𝜑̃𝜑𝑛𝑛
𝑘𝑘 = 𝜑̃𝜑𝑛𝑛

𝑘𝑘(𝜉𝜉𝑛𝑛1, 𝜉𝜉𝑛𝑛2, 𝜉𝜉𝑛𝑛3) , 𝜅̃𝜅𝑛𝑛
𝑘𝑘 = 1

2 (𝑝̃𝑝𝑛𝑛1
2 + 𝑝̃𝑝𝑛𝑛2

2 + 𝑝̃𝑝𝑛𝑛3
2

𝑚̃𝑚𝑛𝑛
) , 𝜂̃𝜂𝑛𝑛

𝑘𝑘 = 𝜑̃𝜑𝑛𝑛
𝑘𝑘 + 𝜅̃𝜅𝑛𝑛

𝑘𝑘. (32b) 

Λ𝑙𝑙: 𝜑̃𝜑𝑛𝑛
𝑙𝑙 = 𝜑̃𝜑𝑛𝑛

𝑙𝑙 (𝜗̃𝜗𝑛𝑛1, 𝜗̃𝜗𝑛𝑛2, 𝜗̃𝜗𝑛𝑛3) , 𝜆̃𝜆𝑛𝑛
𝑙𝑙 = 1

2 (𝑞̃𝑞𝑛𝑛1
2

𝐼𝐼𝑛𝑛1
+ 𝑞̃𝑞𝑛𝑛2

2

𝐼𝐼𝑛𝑛2
+ 𝑞̃𝑞𝑛𝑛3

2

𝐼𝐼𝑛𝑛3
) , 𝜅̃𝜅𝑛𝑛

𝑙𝑙 = 𝜑̃𝜑𝑛𝑛
𝑙𝑙 + 𝜆̃𝜆𝑛𝑛

𝑙𝑙 . (32c) 

Here, 𝑚̃𝑚𝑛𝑛 and 𝐼𝐼𝑛𝑛𝑛𝑛 represent the mass and moment of inertia of the midson, respectively. Denote the volume elements 

as: 

𝑑𝑑𝝔̃𝝔𝑛𝑛 = 𝑑𝑑𝜚̃𝜚𝑛𝑛1𝑑𝑑𝜚̃𝜚𝑛𝑛2𝑑𝑑𝜚̃𝜚𝑛𝑛3, 𝑑𝑑𝒐̃𝒐𝑛𝑛 = 𝑑𝑑𝑜̃𝑜𝑛𝑛1𝑑𝑑𝑜̃𝑜𝑛𝑛2𝑑𝑑𝑜̃𝑜𝑛𝑛3 . (33a) 

𝑑𝑑𝝃̃𝝃𝑛𝑛 = 𝑑𝑑𝜉𝜉𝑛𝑛1𝑑𝑑𝜉𝜉𝑛𝑛2𝑑𝑑𝜉𝜉𝑛𝑛3, 𝑑𝑑𝒑̃𝒑𝑛𝑛 = 𝑑𝑑𝑝̃𝑝𝑛𝑛1𝑑𝑑𝑝̃𝑝𝑛𝑛2𝑑𝑑𝑝̃𝑝𝑛𝑛3 . (33b) 

𝑑𝑑𝝑̃𝝑𝑛𝑛 = 𝑑𝑑𝜗̃𝜗𝑛𝑛1𝑑𝑑𝜗̃𝜗𝑛𝑛2𝑑𝑑𝜗̃𝜗𝑛𝑛3, 𝑑𝑑𝒒̃𝒒𝑛𝑛 = 𝑑𝑑𝑞̃𝑞𝑛𝑛1𝑑𝑑𝑞̃𝑞𝑛𝑛2𝑑𝑑𝑞̃𝑞𝑛𝑛3 . (33c) 

The volume elements of the subspaces can be expressed as: 

𝑑𝑑Λℎ = ∏(𝑑𝑑𝝔̃𝝔𝑛𝑛𝑑𝑑𝒐̃𝒐𝑛𝑛)𝐶𝐶𝑛𝑛

𝑁𝑁

𝑛𝑛=1
, 𝑑𝑑Λ𝑘𝑘 = ∏(𝑑𝑑𝝃̃𝝃𝑛𝑛𝑑𝑑𝒑̃𝒑𝑛𝑛)𝐶𝐶𝑛𝑛

𝑁𝑁

𝑛𝑛=1
, 𝑑𝑑Λ𝑙𝑙 = ∏(𝑑𝑑𝝑̃𝝑𝑛𝑛𝑑𝑑𝒒̃𝒒𝑛𝑛)𝐶𝐶𝑛𝑛

𝑁𝑁

𝑛𝑛=1
. (34) 

 

The digital phase space is an equilibrium state space with stable energy scales and a stable midson distribution. 

Therefore, the energy probability density satisfies the Boltzmann distribution. Specifically, the probability densities of 

the back energy in the vibrational, translational, and rotational areas are respectively: 

A point in the digital phase space represents the motion state of midsons. Λh, Λk, and Λl are referred to as the translation area, rotation 
area, and vibration area, respectively. They correspond to the three equilibrium surfaces in the energy space, with energy scales taken 
as Es

h, Es
k, and Es

l, respectively. This paper terms the statistics of midson parameters as mesoscopic statistics, distinguishing it from the 
microscopic statistics of baseon parameters.
The potential energy, main energy, and back energy of the midson in the phase space are given by:

 

 

average values of the entire, potential, thermal, chemical, internal, and enthalpic energies of a midson, respectively. 

 

3.3. Statistical Principles 

The digital phase space is defined as Λ = Λ𝑘𝑘 ∪ Λ𝑙𝑙 ∪ Λℎ, where the phase space is composed of the path parameters 

and momentum parameters of the midsons: 

Λℎ = {𝝔̃𝝔𝑛𝑛, 𝒐̃𝒐𝑛𝑛| 𝐸𝐸𝑠𝑠
ℎ = ℎ𝐷𝐷}; 𝝔̃𝝔𝑛𝑛 = (𝜚̃𝜚𝑛𝑛1, 𝜚̃𝜚𝑛𝑛2, 𝜚̃𝜚𝑛𝑛3), 𝒐̃𝒐𝑛𝑛 = (𝑜̃𝑜𝑛𝑛1, 𝑜̃𝑜𝑛𝑛2, 𝑜̃𝑜𝑛𝑛3). (31a) 

Λ𝑘𝑘 = {𝝃̃𝝃𝑛𝑛, 𝒑̃𝒑𝑛𝑛| 𝐸𝐸𝑠𝑠
𝑘𝑘 = 𝑘𝑘𝑘𝑘}; 𝝃̃𝝃𝑛𝑛 = (𝜉𝜉𝑛𝑛1, 𝜉𝜉𝑛𝑛2, 𝜉𝜉𝑛𝑛3), 𝒑̃𝒑𝑛𝑛 = (𝑝̃𝑝𝑛𝑛1, 𝑝̃𝑝𝑛𝑛2, 𝑝̃𝑝𝑛𝑛3). (31b) 

Λ𝑙𝑙 = {𝝑̃𝝑𝑛𝑛, 𝒒̃𝒒𝑛𝑛| 𝐸𝐸𝑠𝑠
𝑙𝑙  = 𝑙𝑙𝑙𝑙}; 𝝑̃𝝑𝑛𝑛 = (𝜗̃𝜗𝑛𝑛1, 𝜗̃𝜗𝑛𝑛2, 𝜗̃𝜗𝑛𝑛3), 𝒒̃𝒒𝑛𝑛 = (𝑞̃𝑞𝑛𝑛1, 𝑞̃𝑞𝑛𝑛2, 𝑞̃𝑞𝑛𝑛3). (31c) 

A point in the digital phase space represents the motion state of midsons. Λℎ , Λ𝑘𝑘 , and Λ𝑙𝑙  are referred to as the 

translation area, rotation area, and vibration area, respectively. They correspond to the three equilibrium surfaces in the 

energy space, with energy scales taken as 𝐸𝐸𝑠𝑠
ℎ, 𝐸𝐸𝑠𝑠

𝑘𝑘, and 𝐸𝐸𝑠𝑠
𝑙𝑙, respectively. This paper terms the statistics of midson 

parameters as mesoscopic statistics, distinguishing it from the microscopic statistics of baseon parameters. 

 

The potential energy, main energy, and back energy of the midson in the phase space are given by: 

Λℎ: 𝜑̃𝜑𝑛𝑛
ℎ = 𝜑̃𝜑𝑛𝑛

ℎ(𝜚̃𝜚𝑛𝑛1, 𝜚̃𝜚𝑛𝑛2, 𝜚̃𝜚𝑛𝑛3) , 𝜂̃𝜂𝑛𝑛
ℎ = 1

2 (𝑜̃𝑜𝑛𝑛1
2 + 𝑜̃𝑜𝑛𝑛2

2 + 𝑜̃𝑜𝑛𝑛3
2

𝑚̃𝑚𝑛𝑛
) , 𝜆̃𝜆𝑛𝑛

ℎ = 𝜑̃𝜑𝑛𝑛
ℎ + 𝜂̃𝜂𝑛𝑛

ℎ. (32a) 

Λ𝑘𝑘: 𝜑̃𝜑𝑛𝑛
𝑘𝑘 = 𝜑̃𝜑𝑛𝑛

𝑘𝑘(𝜉𝜉𝑛𝑛1, 𝜉𝜉𝑛𝑛2, 𝜉𝜉𝑛𝑛3) , 𝜅̃𝜅𝑛𝑛
𝑘𝑘 = 1

2 (𝑝̃𝑝𝑛𝑛1
2 + 𝑝̃𝑝𝑛𝑛2

2 + 𝑝̃𝑝𝑛𝑛3
2

𝑚̃𝑚𝑛𝑛
) , 𝜂̃𝜂𝑛𝑛

𝑘𝑘 = 𝜑̃𝜑𝑛𝑛
𝑘𝑘 + 𝜅̃𝜅𝑛𝑛

𝑘𝑘. (32b) 

Λ𝑙𝑙: 𝜑̃𝜑𝑛𝑛
𝑙𝑙 = 𝜑̃𝜑𝑛𝑛

𝑙𝑙 (𝜗̃𝜗𝑛𝑛1, 𝜗̃𝜗𝑛𝑛2, 𝜗̃𝜗𝑛𝑛3) , 𝜆̃𝜆𝑛𝑛
𝑙𝑙 = 1

2 (𝑞̃𝑞𝑛𝑛1
2

𝐼𝐼𝑛𝑛1
+ 𝑞̃𝑞𝑛𝑛2

2

𝐼𝐼𝑛𝑛2
+ 𝑞̃𝑞𝑛𝑛3

2

𝐼𝐼𝑛𝑛3
) , 𝜅̃𝜅𝑛𝑛

𝑙𝑙 = 𝜑̃𝜑𝑛𝑛
𝑙𝑙 + 𝜆̃𝜆𝑛𝑛

𝑙𝑙 . (32c) 

Here, 𝑚̃𝑚𝑛𝑛 and 𝐼𝐼𝑛𝑛𝑛𝑛 represent the mass and moment of inertia of the midson, respectively. Denote the volume elements 

as: 

𝑑𝑑𝝔̃𝝔𝑛𝑛 = 𝑑𝑑𝜚̃𝜚𝑛𝑛1𝑑𝑑𝜚̃𝜚𝑛𝑛2𝑑𝑑𝜚̃𝜚𝑛𝑛3, 𝑑𝑑𝒐̃𝒐𝑛𝑛 = 𝑑𝑑𝑜̃𝑜𝑛𝑛1𝑑𝑑𝑜̃𝑜𝑛𝑛2𝑑𝑑𝑜̃𝑜𝑛𝑛3 . (33a) 

𝑑𝑑𝝃̃𝝃𝑛𝑛 = 𝑑𝑑𝜉𝜉𝑛𝑛1𝑑𝑑𝜉𝜉𝑛𝑛2𝑑𝑑𝜉𝜉𝑛𝑛3, 𝑑𝑑𝒑̃𝒑𝑛𝑛 = 𝑑𝑑𝑝̃𝑝𝑛𝑛1𝑑𝑑𝑝̃𝑝𝑛𝑛2𝑑𝑑𝑝̃𝑝𝑛𝑛3 . (33b) 

𝑑𝑑𝝑̃𝝑𝑛𝑛 = 𝑑𝑑𝜗̃𝜗𝑛𝑛1𝑑𝑑𝜗̃𝜗𝑛𝑛2𝑑𝑑𝜗̃𝜗𝑛𝑛3, 𝑑𝑑𝒒̃𝒒𝑛𝑛 = 𝑑𝑑𝑞̃𝑞𝑛𝑛1𝑑𝑑𝑞̃𝑞𝑛𝑛2𝑑𝑑𝑞̃𝑞𝑛𝑛3 . (33c) 

The volume elements of the subspaces can be expressed as: 

𝑑𝑑Λℎ = ∏(𝑑𝑑𝝔̃𝝔𝑛𝑛𝑑𝑑𝒐̃𝒐𝑛𝑛)𝐶𝐶𝑛𝑛

𝑁𝑁

𝑛𝑛=1
, 𝑑𝑑Λ𝑘𝑘 = ∏(𝑑𝑑𝝃̃𝝃𝑛𝑛𝑑𝑑𝒑̃𝒑𝑛𝑛)𝐶𝐶𝑛𝑛

𝑁𝑁

𝑛𝑛=1
, 𝑑𝑑Λ𝑙𝑙 = ∏(𝑑𝑑𝝑̃𝝑𝑛𝑛𝑑𝑑𝒒̃𝒒𝑛𝑛)𝐶𝐶𝑛𝑛

𝑁𝑁

𝑛𝑛=1
. (34) 

 

The digital phase space is an equilibrium state space with stable energy scales and a stable midson distribution. 

Therefore, the energy probability density satisfies the Boltzmann distribution. Specifically, the probability densities of 

the back energy in the vibrational, translational, and rotational areas are respectively: 

Here, 

 

 

average values of the entire, potential, thermal, chemical, internal, and enthalpic energies of a midson, respectively. 

 

3.3. Statistical Principles 

The digital phase space is defined as Λ = Λ𝑘𝑘 ∪ Λ𝑙𝑙 ∪ Λℎ, where the phase space is composed of the path parameters 

and momentum parameters of the midsons: 

Λℎ = {𝝔̃𝝔𝑛𝑛, 𝒐̃𝒐𝑛𝑛| 𝐸𝐸𝑠𝑠
ℎ = ℎ𝐷𝐷}; 𝝔̃𝝔𝑛𝑛 = (𝜚̃𝜚𝑛𝑛1, 𝜚̃𝜚𝑛𝑛2, 𝜚̃𝜚𝑛𝑛3), 𝒐̃𝒐𝑛𝑛 = (𝑜̃𝑜𝑛𝑛1, 𝑜̃𝑜𝑛𝑛2, 𝑜̃𝑜𝑛𝑛3). (31a) 

Λ𝑘𝑘 = {𝝃̃𝝃𝑛𝑛, 𝒑̃𝒑𝑛𝑛| 𝐸𝐸𝑠𝑠
𝑘𝑘 = 𝑘𝑘𝑘𝑘}; 𝝃̃𝝃𝑛𝑛 = (𝜉𝜉𝑛𝑛1, 𝜉𝜉𝑛𝑛2, 𝜉𝜉𝑛𝑛3), 𝒑̃𝒑𝑛𝑛 = (𝑝̃𝑝𝑛𝑛1, 𝑝̃𝑝𝑛𝑛2, 𝑝̃𝑝𝑛𝑛3). (31b) 

Λ𝑙𝑙 = {𝝑̃𝝑𝑛𝑛, 𝒒̃𝒒𝑛𝑛| 𝐸𝐸𝑠𝑠
𝑙𝑙  = 𝑙𝑙𝑙𝑙}; 𝝑̃𝝑𝑛𝑛 = (𝜗̃𝜗𝑛𝑛1, 𝜗̃𝜗𝑛𝑛2, 𝜗̃𝜗𝑛𝑛3), 𝒒̃𝒒𝑛𝑛 = (𝑞̃𝑞𝑛𝑛1, 𝑞̃𝑞𝑛𝑛2, 𝑞̃𝑞𝑛𝑛3). (31c) 

A point in the digital phase space represents the motion state of midsons. Λℎ , Λ𝑘𝑘 , and Λ𝑙𝑙  are referred to as the 

translation area, rotation area, and vibration area, respectively. They correspond to the three equilibrium surfaces in the 

energy space, with energy scales taken as 𝐸𝐸𝑠𝑠
ℎ, 𝐸𝐸𝑠𝑠

𝑘𝑘, and 𝐸𝐸𝑠𝑠
𝑙𝑙, respectively. This paper terms the statistics of midson 

parameters as mesoscopic statistics, distinguishing it from the microscopic statistics of baseon parameters. 

 

The potential energy, main energy, and back energy of the midson in the phase space are given by: 

Λℎ: 𝜑̃𝜑𝑛𝑛
ℎ = 𝜑̃𝜑𝑛𝑛

ℎ(𝜚̃𝜚𝑛𝑛1, 𝜚̃𝜚𝑛𝑛2, 𝜚̃𝜚𝑛𝑛3) , 𝜂̃𝜂𝑛𝑛
ℎ = 1

2 (𝑜̃𝑜𝑛𝑛1
2 + 𝑜̃𝑜𝑛𝑛2

2 + 𝑜̃𝑜𝑛𝑛3
2

𝑚̃𝑚𝑛𝑛
) , 𝜆̃𝜆𝑛𝑛

ℎ = 𝜑̃𝜑𝑛𝑛
ℎ + 𝜂̃𝜂𝑛𝑛

ℎ. (32a) 

Λ𝑘𝑘: 𝜑̃𝜑𝑛𝑛
𝑘𝑘 = 𝜑̃𝜑𝑛𝑛

𝑘𝑘(𝜉𝜉𝑛𝑛1, 𝜉𝜉𝑛𝑛2, 𝜉𝜉𝑛𝑛3) , 𝜅̃𝜅𝑛𝑛
𝑘𝑘 = 1

2 (𝑝̃𝑝𝑛𝑛1
2 + 𝑝̃𝑝𝑛𝑛2

2 + 𝑝̃𝑝𝑛𝑛3
2

𝑚̃𝑚𝑛𝑛
) , 𝜂̃𝜂𝑛𝑛

𝑘𝑘 = 𝜑̃𝜑𝑛𝑛
𝑘𝑘 + 𝜅̃𝜅𝑛𝑛

𝑘𝑘. (32b) 

Λ𝑙𝑙: 𝜑̃𝜑𝑛𝑛
𝑙𝑙 = 𝜑̃𝜑𝑛𝑛

𝑙𝑙 (𝜗̃𝜗𝑛𝑛1, 𝜗̃𝜗𝑛𝑛2, 𝜗̃𝜗𝑛𝑛3) , 𝜆̃𝜆𝑛𝑛
𝑙𝑙 = 1

2 (𝑞̃𝑞𝑛𝑛1
2

𝐼𝐼𝑛𝑛1
+ 𝑞̃𝑞𝑛𝑛2

2

𝐼𝐼𝑛𝑛2
+ 𝑞̃𝑞𝑛𝑛3

2

𝐼𝐼𝑛𝑛3
) , 𝜅̃𝜅𝑛𝑛

𝑙𝑙 = 𝜑̃𝜑𝑛𝑛
𝑙𝑙 + 𝜆̃𝜆𝑛𝑛

𝑙𝑙 . (32c) 

Here, 𝑚̃𝑚𝑛𝑛 and 𝐼𝐼𝑛𝑛𝑛𝑛 represent the mass and moment of inertia of the midson, respectively. Denote the volume elements 

as: 

𝑑𝑑𝝔̃𝝔𝑛𝑛 = 𝑑𝑑𝜚̃𝜚𝑛𝑛1𝑑𝑑𝜚̃𝜚𝑛𝑛2𝑑𝑑𝜚̃𝜚𝑛𝑛3, 𝑑𝑑𝒐̃𝒐𝑛𝑛 = 𝑑𝑑𝑜̃𝑜𝑛𝑛1𝑑𝑑𝑜̃𝑜𝑛𝑛2𝑑𝑑𝑜̃𝑜𝑛𝑛3 . (33a) 

𝑑𝑑𝝃̃𝝃𝑛𝑛 = 𝑑𝑑𝜉𝜉𝑛𝑛1𝑑𝑑𝜉𝜉𝑛𝑛2𝑑𝑑𝜉𝜉𝑛𝑛3, 𝑑𝑑𝒑̃𝒑𝑛𝑛 = 𝑑𝑑𝑝̃𝑝𝑛𝑛1𝑑𝑑𝑝̃𝑝𝑛𝑛2𝑑𝑑𝑝̃𝑝𝑛𝑛3 . (33b) 

𝑑𝑑𝝑̃𝝑𝑛𝑛 = 𝑑𝑑𝜗̃𝜗𝑛𝑛1𝑑𝑑𝜗̃𝜗𝑛𝑛2𝑑𝑑𝜗̃𝜗𝑛𝑛3, 𝑑𝑑𝒒̃𝒒𝑛𝑛 = 𝑑𝑑𝑞̃𝑞𝑛𝑛1𝑑𝑑𝑞̃𝑞𝑛𝑛2𝑑𝑑𝑞̃𝑞𝑛𝑛3 . (33c) 

The volume elements of the subspaces can be expressed as: 

𝑑𝑑Λℎ = ∏(𝑑𝑑𝝔̃𝝔𝑛𝑛𝑑𝑑𝒐̃𝒐𝑛𝑛)𝐶𝐶𝑛𝑛

𝑁𝑁

𝑛𝑛=1
, 𝑑𝑑Λ𝑘𝑘 = ∏(𝑑𝑑𝝃̃𝝃𝑛𝑛𝑑𝑑𝒑̃𝒑𝑛𝑛)𝐶𝐶𝑛𝑛

𝑁𝑁

𝑛𝑛=1
, 𝑑𝑑Λ𝑙𝑙 = ∏(𝑑𝑑𝝑̃𝝑𝑛𝑛𝑑𝑑𝒒̃𝒒𝑛𝑛)𝐶𝐶𝑛𝑛

𝑁𝑁

𝑛𝑛=1
. (34) 

 

The digital phase space is an equilibrium state space with stable energy scales and a stable midson distribution. 

Therefore, the energy probability density satisfies the Boltzmann distribution. Specifically, the probability densities of 

the back energy in the vibrational, translational, and rotational areas are respectively: 

 represent the mass and moment of inertia of the midson, respectively. Denote the volume elements as:

 

 

average values of the entire, potential, thermal, chemical, internal, and enthalpic energies of a midson, respectively. 

 

3.3. Statistical Principles 

The digital phase space is defined as Λ = Λ𝑘𝑘 ∪ Λ𝑙𝑙 ∪ Λℎ, where the phase space is composed of the path parameters 

and momentum parameters of the midsons: 

Λℎ = {𝝔̃𝝔𝑛𝑛, 𝒐̃𝒐𝑛𝑛| 𝐸𝐸𝑠𝑠
ℎ = ℎ𝐷𝐷}; 𝝔̃𝝔𝑛𝑛 = (𝜚̃𝜚𝑛𝑛1, 𝜚̃𝜚𝑛𝑛2, 𝜚̃𝜚𝑛𝑛3), 𝒐̃𝒐𝑛𝑛 = (𝑜̃𝑜𝑛𝑛1, 𝑜̃𝑜𝑛𝑛2, 𝑜̃𝑜𝑛𝑛3). (31a) 

Λ𝑘𝑘 = {𝝃̃𝝃𝑛𝑛, 𝒑̃𝒑𝑛𝑛| 𝐸𝐸𝑠𝑠
𝑘𝑘 = 𝑘𝑘𝑘𝑘}; 𝝃̃𝝃𝑛𝑛 = (𝜉𝜉𝑛𝑛1, 𝜉𝜉𝑛𝑛2, 𝜉𝜉𝑛𝑛3), 𝒑̃𝒑𝑛𝑛 = (𝑝̃𝑝𝑛𝑛1, 𝑝̃𝑝𝑛𝑛2, 𝑝̃𝑝𝑛𝑛3). (31b) 

Λ𝑙𝑙 = {𝝑̃𝝑𝑛𝑛, 𝒒̃𝒒𝑛𝑛| 𝐸𝐸𝑠𝑠
𝑙𝑙  = 𝑙𝑙𝑙𝑙}; 𝝑̃𝝑𝑛𝑛 = (𝜗̃𝜗𝑛𝑛1, 𝜗̃𝜗𝑛𝑛2, 𝜗̃𝜗𝑛𝑛3), 𝒒̃𝒒𝑛𝑛 = (𝑞̃𝑞𝑛𝑛1, 𝑞̃𝑞𝑛𝑛2, 𝑞̃𝑞𝑛𝑛3). (31c) 

A point in the digital phase space represents the motion state of midsons. Λℎ , Λ𝑘𝑘 , and Λ𝑙𝑙  are referred to as the 

translation area, rotation area, and vibration area, respectively. They correspond to the three equilibrium surfaces in the 

energy space, with energy scales taken as 𝐸𝐸𝑠𝑠
ℎ, 𝐸𝐸𝑠𝑠

𝑘𝑘, and 𝐸𝐸𝑠𝑠
𝑙𝑙, respectively. This paper terms the statistics of midson 

parameters as mesoscopic statistics, distinguishing it from the microscopic statistics of baseon parameters. 

 

The potential energy, main energy, and back energy of the midson in the phase space are given by: 

Λℎ: 𝜑̃𝜑𝑛𝑛
ℎ = 𝜑̃𝜑𝑛𝑛

ℎ(𝜚̃𝜚𝑛𝑛1, 𝜚̃𝜚𝑛𝑛2, 𝜚̃𝜚𝑛𝑛3) , 𝜂̃𝜂𝑛𝑛
ℎ = 1

2 (𝑜̃𝑜𝑛𝑛1
2 + 𝑜̃𝑜𝑛𝑛2

2 + 𝑜̃𝑜𝑛𝑛3
2

𝑚̃𝑚𝑛𝑛
) , 𝜆̃𝜆𝑛𝑛

ℎ = 𝜑̃𝜑𝑛𝑛
ℎ + 𝜂̃𝜂𝑛𝑛

ℎ. (32a) 

Λ𝑘𝑘: 𝜑̃𝜑𝑛𝑛
𝑘𝑘 = 𝜑̃𝜑𝑛𝑛

𝑘𝑘(𝜉𝜉𝑛𝑛1, 𝜉𝜉𝑛𝑛2, 𝜉𝜉𝑛𝑛3) , 𝜅̃𝜅𝑛𝑛
𝑘𝑘 = 1

2 (𝑝̃𝑝𝑛𝑛1
2 + 𝑝̃𝑝𝑛𝑛2

2 + 𝑝̃𝑝𝑛𝑛3
2

𝑚̃𝑚𝑛𝑛
) , 𝜂̃𝜂𝑛𝑛

𝑘𝑘 = 𝜑̃𝜑𝑛𝑛
𝑘𝑘 + 𝜅̃𝜅𝑛𝑛

𝑘𝑘. (32b) 

Λ𝑙𝑙: 𝜑̃𝜑𝑛𝑛
𝑙𝑙 = 𝜑̃𝜑𝑛𝑛

𝑙𝑙 (𝜗̃𝜗𝑛𝑛1, 𝜗̃𝜗𝑛𝑛2, 𝜗̃𝜗𝑛𝑛3) , 𝜆̃𝜆𝑛𝑛
𝑙𝑙 = 1

2 (𝑞̃𝑞𝑛𝑛1
2

𝐼𝐼𝑛𝑛1
+ 𝑞̃𝑞𝑛𝑛2

2

𝐼𝐼𝑛𝑛2
+ 𝑞̃𝑞𝑛𝑛3

2

𝐼𝐼𝑛𝑛3
) , 𝜅̃𝜅𝑛𝑛

𝑙𝑙 = 𝜑̃𝜑𝑛𝑛
𝑙𝑙 + 𝜆̃𝜆𝑛𝑛

𝑙𝑙 . (32c) 

Here, 𝑚̃𝑚𝑛𝑛 and 𝐼𝐼𝑛𝑛𝑛𝑛 represent the mass and moment of inertia of the midson, respectively. Denote the volume elements 

as: 

𝑑𝑑𝝔̃𝝔𝑛𝑛 = 𝑑𝑑𝜚̃𝜚𝑛𝑛1𝑑𝑑𝜚̃𝜚𝑛𝑛2𝑑𝑑𝜚̃𝜚𝑛𝑛3, 𝑑𝑑𝒐̃𝒐𝑛𝑛 = 𝑑𝑑𝑜̃𝑜𝑛𝑛1𝑑𝑑𝑜̃𝑜𝑛𝑛2𝑑𝑑𝑜̃𝑜𝑛𝑛3 . (33a) 

𝑑𝑑𝝃̃𝝃𝑛𝑛 = 𝑑𝑑𝜉𝜉𝑛𝑛1𝑑𝑑𝜉𝜉𝑛𝑛2𝑑𝑑𝜉𝜉𝑛𝑛3, 𝑑𝑑𝒑̃𝒑𝑛𝑛 = 𝑑𝑑𝑝̃𝑝𝑛𝑛1𝑑𝑑𝑝̃𝑝𝑛𝑛2𝑑𝑑𝑝̃𝑝𝑛𝑛3 . (33b) 

𝑑𝑑𝝑̃𝝑𝑛𝑛 = 𝑑𝑑𝜗̃𝜗𝑛𝑛1𝑑𝑑𝜗̃𝜗𝑛𝑛2𝑑𝑑𝜗̃𝜗𝑛𝑛3, 𝑑𝑑𝒒̃𝒒𝑛𝑛 = 𝑑𝑑𝑞̃𝑞𝑛𝑛1𝑑𝑑𝑞̃𝑞𝑛𝑛2𝑑𝑑𝑞̃𝑞𝑛𝑛3 . (33c) 

The volume elements of the subspaces can be expressed as: 

𝑑𝑑Λℎ = ∏(𝑑𝑑𝝔̃𝝔𝑛𝑛𝑑𝑑𝒐̃𝒐𝑛𝑛)𝐶𝐶𝑛𝑛

𝑁𝑁

𝑛𝑛=1
, 𝑑𝑑Λ𝑘𝑘 = ∏(𝑑𝑑𝝃̃𝝃𝑛𝑛𝑑𝑑𝒑̃𝒑𝑛𝑛)𝐶𝐶𝑛𝑛

𝑁𝑁

𝑛𝑛=1
, 𝑑𝑑Λ𝑙𝑙 = ∏(𝑑𝑑𝝑̃𝝑𝑛𝑛𝑑𝑑𝒒̃𝒒𝑛𝑛)𝐶𝐶𝑛𝑛

𝑁𝑁

𝑛𝑛=1
. (34) 

 

The digital phase space is an equilibrium state space with stable energy scales and a stable midson distribution. 

Therefore, the energy probability density satisfies the Boltzmann distribution. Specifically, the probability densities of 

the back energy in the vibrational, translational, and rotational areas are respectively: 

The volume elements of the subspaces can be expressed as:

 

 

average values of the entire, potential, thermal, chemical, internal, and enthalpic energies of a midson, respectively. 

 

3.3. Statistical Principles 

The digital phase space is defined as Λ = Λ𝑘𝑘 ∪ Λ𝑙𝑙 ∪ Λℎ, where the phase space is composed of the path parameters 

and momentum parameters of the midsons: 

Λℎ = {𝝔̃𝝔𝑛𝑛, 𝒐̃𝒐𝑛𝑛| 𝐸𝐸𝑠𝑠
ℎ = ℎ𝐷𝐷}; 𝝔̃𝝔𝑛𝑛 = (𝜚̃𝜚𝑛𝑛1, 𝜚̃𝜚𝑛𝑛2, 𝜚̃𝜚𝑛𝑛3), 𝒐̃𝒐𝑛𝑛 = (𝑜̃𝑜𝑛𝑛1, 𝑜̃𝑜𝑛𝑛2, 𝑜̃𝑜𝑛𝑛3). (31a) 

Λ𝑘𝑘 = {𝝃̃𝝃𝑛𝑛, 𝒑̃𝒑𝑛𝑛| 𝐸𝐸𝑠𝑠
𝑘𝑘 = 𝑘𝑘𝑘𝑘}; 𝝃̃𝝃𝑛𝑛 = (𝜉𝜉𝑛𝑛1, 𝜉𝜉𝑛𝑛2, 𝜉𝜉𝑛𝑛3), 𝒑̃𝒑𝑛𝑛 = (𝑝̃𝑝𝑛𝑛1, 𝑝̃𝑝𝑛𝑛2, 𝑝̃𝑝𝑛𝑛3). (31b) 

Λ𝑙𝑙 = {𝝑̃𝝑𝑛𝑛, 𝒒̃𝒒𝑛𝑛| 𝐸𝐸𝑠𝑠
𝑙𝑙  = 𝑙𝑙𝑙𝑙}; 𝝑̃𝝑𝑛𝑛 = (𝜗̃𝜗𝑛𝑛1, 𝜗̃𝜗𝑛𝑛2, 𝜗̃𝜗𝑛𝑛3), 𝒒̃𝒒𝑛𝑛 = (𝑞̃𝑞𝑛𝑛1, 𝑞̃𝑞𝑛𝑛2, 𝑞̃𝑞𝑛𝑛3). (31c) 

A point in the digital phase space represents the motion state of midsons. Λℎ , Λ𝑘𝑘 , and Λ𝑙𝑙  are referred to as the 

translation area, rotation area, and vibration area, respectively. They correspond to the three equilibrium surfaces in the 

energy space, with energy scales taken as 𝐸𝐸𝑠𝑠
ℎ, 𝐸𝐸𝑠𝑠

𝑘𝑘, and 𝐸𝐸𝑠𝑠
𝑙𝑙, respectively. This paper terms the statistics of midson 

parameters as mesoscopic statistics, distinguishing it from the microscopic statistics of baseon parameters. 

 

The potential energy, main energy, and back energy of the midson in the phase space are given by: 

Λℎ: 𝜑̃𝜑𝑛𝑛
ℎ = 𝜑̃𝜑𝑛𝑛

ℎ(𝜚̃𝜚𝑛𝑛1, 𝜚̃𝜚𝑛𝑛2, 𝜚̃𝜚𝑛𝑛3) , 𝜂̃𝜂𝑛𝑛
ℎ = 1

2 (𝑜̃𝑜𝑛𝑛1
2 + 𝑜̃𝑜𝑛𝑛2

2 + 𝑜̃𝑜𝑛𝑛3
2

𝑚̃𝑚𝑛𝑛
) , 𝜆̃𝜆𝑛𝑛

ℎ = 𝜑̃𝜑𝑛𝑛
ℎ + 𝜂̃𝜂𝑛𝑛

ℎ. (32a) 

Λ𝑘𝑘: 𝜑̃𝜑𝑛𝑛
𝑘𝑘 = 𝜑̃𝜑𝑛𝑛

𝑘𝑘(𝜉𝜉𝑛𝑛1, 𝜉𝜉𝑛𝑛2, 𝜉𝜉𝑛𝑛3) , 𝜅̃𝜅𝑛𝑛
𝑘𝑘 = 1

2 (𝑝̃𝑝𝑛𝑛1
2 + 𝑝̃𝑝𝑛𝑛2

2 + 𝑝̃𝑝𝑛𝑛3
2

𝑚̃𝑚𝑛𝑛
) , 𝜂̃𝜂𝑛𝑛

𝑘𝑘 = 𝜑̃𝜑𝑛𝑛
𝑘𝑘 + 𝜅̃𝜅𝑛𝑛

𝑘𝑘. (32b) 

Λ𝑙𝑙: 𝜑̃𝜑𝑛𝑛
𝑙𝑙 = 𝜑̃𝜑𝑛𝑛

𝑙𝑙 (𝜗̃𝜗𝑛𝑛1, 𝜗̃𝜗𝑛𝑛2, 𝜗̃𝜗𝑛𝑛3) , 𝜆̃𝜆𝑛𝑛
𝑙𝑙 = 1

2 (𝑞̃𝑞𝑛𝑛1
2

𝐼𝐼𝑛𝑛1
+ 𝑞̃𝑞𝑛𝑛2

2

𝐼𝐼𝑛𝑛2
+ 𝑞̃𝑞𝑛𝑛3

2

𝐼𝐼𝑛𝑛3
) , 𝜅̃𝜅𝑛𝑛

𝑙𝑙 = 𝜑̃𝜑𝑛𝑛
𝑙𝑙 + 𝜆̃𝜆𝑛𝑛

𝑙𝑙 . (32c) 

Here, 𝑚̃𝑚𝑛𝑛 and 𝐼𝐼𝑛𝑛𝑛𝑛 represent the mass and moment of inertia of the midson, respectively. Denote the volume elements 

as: 

𝑑𝑑𝝔̃𝝔𝑛𝑛 = 𝑑𝑑𝜚̃𝜚𝑛𝑛1𝑑𝑑𝜚̃𝜚𝑛𝑛2𝑑𝑑𝜚̃𝜚𝑛𝑛3, 𝑑𝑑𝒐̃𝒐𝑛𝑛 = 𝑑𝑑𝑜̃𝑜𝑛𝑛1𝑑𝑑𝑜̃𝑜𝑛𝑛2𝑑𝑑𝑜̃𝑜𝑛𝑛3 . (33a) 

𝑑𝑑𝝃̃𝝃𝑛𝑛 = 𝑑𝑑𝜉𝜉𝑛𝑛1𝑑𝑑𝜉𝜉𝑛𝑛2𝑑𝑑𝜉𝜉𝑛𝑛3, 𝑑𝑑𝒑̃𝒑𝑛𝑛 = 𝑑𝑑𝑝̃𝑝𝑛𝑛1𝑑𝑑𝑝̃𝑝𝑛𝑛2𝑑𝑑𝑝̃𝑝𝑛𝑛3 . (33b) 

𝑑𝑑𝝑̃𝝑𝑛𝑛 = 𝑑𝑑𝜗̃𝜗𝑛𝑛1𝑑𝑑𝜗̃𝜗𝑛𝑛2𝑑𝑑𝜗̃𝜗𝑛𝑛3, 𝑑𝑑𝒒̃𝒒𝑛𝑛 = 𝑑𝑑𝑞̃𝑞𝑛𝑛1𝑑𝑑𝑞̃𝑞𝑛𝑛2𝑑𝑑𝑞̃𝑞𝑛𝑛3 . (33c) 

The volume elements of the subspaces can be expressed as: 

𝑑𝑑Λℎ = ∏(𝑑𝑑𝝔̃𝝔𝑛𝑛𝑑𝑑𝒐̃𝒐𝑛𝑛)𝐶𝐶𝑛𝑛

𝑁𝑁

𝑛𝑛=1
, 𝑑𝑑Λ𝑘𝑘 = ∏(𝑑𝑑𝝃̃𝝃𝑛𝑛𝑑𝑑𝒑̃𝒑𝑛𝑛)𝐶𝐶𝑛𝑛

𝑁𝑁

𝑛𝑛=1
, 𝑑𝑑Λ𝑙𝑙 = ∏(𝑑𝑑𝝑̃𝝑𝑛𝑛𝑑𝑑𝒒̃𝒒𝑛𝑛)𝐶𝐶𝑛𝑛

𝑁𝑁

𝑛𝑛=1
. (34) 

 

The digital phase space is an equilibrium state space with stable energy scales and a stable midson distribution. 

Therefore, the energy probability density satisfies the Boltzmann distribution. Specifically, the probability densities of 

the back energy in the vibrational, translational, and rotational areas are respectively: 

The digital phase space is an equilibrium state space with stable energy scales and a stable midson distribution. Therefore, the energy 
probability density satisfies the Boltzmann distribution. Specifically, the probability densities of the back energy in the vibrational, 
translational, and rotational areas are respectively:
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 𝜌𝜌𝐿𝐿
ℎ = exp(−𝐿̃𝐿ℎ) , 𝜌𝜌𝐻𝐻

𝑘𝑘 = exp(−𝐻̃𝐻𝑘𝑘) , 𝜌𝜌𝐾𝐾
𝑙𝑙 = exp(−𝐾𝐾𝑙𝑙) . (35) 

The integral of probability density over the phase space is termed the partition function. The partition functions for the 

translation, rotation, and vibration areas are respectively: 

𝑍𝑍𝐿𝐿
ℎ ∶= ∫ 𝜌𝜌𝐿𝐿

ℎ
Λℎ

𝑑𝑑Λℎ = ∫ exp(−𝐿̃𝐿ℎ)
Λℎ

𝑑𝑑Λℎ, (36a) 

𝑍𝑍𝐻𝐻
𝑘𝑘 ∶= ∫  𝜌𝜌𝐻𝐻

𝑘𝑘
Λ𝑘𝑘

𝑑𝑑Λ𝑘𝑘 = ∫ exp(−𝐻̃𝐻𝑘𝑘)
Λ𝑘𝑘

𝑑𝑑Λ𝑘𝑘, (36b) 

 𝑍𝑍𝐾𝐾
𝑙𝑙 ∶= ∫  𝜌𝜌𝐾𝐾

𝑙𝑙
𝛬𝛬𝑙𝑙

𝑑𝑑Λ𝑙𝑙 = ∫ exp(−𝐾𝐾𝑙𝑙)
Λ𝑙𝑙

𝑑𝑑Λ𝑙𝑙. (36c) 

Since the probability distribution of midson satisfies the normalization condition, no additional constraints are imposed 

on the phase space distribution function. In this context, the system’s partition function acquires a specific meaning: 

the negative logarithm of the partition function equals the system’s back energy, that is: 

𝐿̃𝐿ℎ = − ln 𝑍𝑍𝐿𝐿
ℎ , 𝐻̃𝐻𝑘𝑘 = − ln 𝑍𝑍𝐻𝐻

𝑘𝑘 , 𝐾𝐾𝑙𝑙 = − ln 𝑍𝑍𝐾𝐾
𝑙𝑙 . (37) 

Formally, if the partition function is expressed as a product, taking the logarithm transforms the multiplicative result 

for the system into a summation operation over the midsons. 

 

3.4. Partition Functions 

This section illustrates the calculation of the partition function using the translation area as an example. The following 

summations and products are taken over the range 𝑛𝑛 = 1~𝑁𝑁 and 𝛼𝛼 = 1, 2, 3. 

𝑍𝑍𝐻𝐻
𝑘𝑘 = ∫ exp(−𝐻̃𝐻𝑘𝑘) 𝑑𝑑Λ𝑘𝑘

Λ𝑘𝑘
= ∫ exp (− ∑ 𝐶𝐶𝑛𝑛 𝜂̃𝜂𝑛𝑛

𝑘𝑘
𝑛𝑛

)
Λ𝑘𝑘

∏ 𝑑𝑑Λ𝑛𝑛
𝑘𝑘

𝑛𝑛

= ∫ ∏ exp[−𝐶𝐶𝑛𝑛(𝜑̃𝜑𝑛𝑛
𝑘𝑘 + 𝜅̃𝜅𝑛𝑛

𝑘𝑘)] ∙ ∏ (𝑑𝑑𝝃̃𝝃𝑛𝑛𝑑𝑑𝒑̃𝒑𝑛𝑛)𝐶𝐶𝑛𝑛

𝑛𝑛𝑛𝑛Λ𝑘𝑘

= ∏ (∫ exp(−𝜑̃𝜑𝑛𝑛
𝑘𝑘) 𝑑𝑑𝝃̃𝝃𝑛𝑛)

𝐶𝐶𝑛𝑛

𝑛𝑛
∙ ∏ (∫ exp(−𝜅̃𝜅𝑛𝑛

𝑘𝑘) 𝑑𝑑𝒑̃𝒑𝑛𝑛)
𝐶𝐶𝑛𝑛

𝑛𝑛

= ∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘 )𝐶𝐶𝑛𝑛

𝑛𝑛
 . (38)  

In the above expression, 𝑉̃𝑉𝑛𝑛 is the volume of the midson, and 𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘  is the partition function of the midson. Denoting 

the feature length of midson as 𝛿𝛿𝑛𝑛, we have: 

𝑉̃𝑉𝑛𝑛 = 𝛿𝛿𝑛𝑛
3 = ∫ exp(−𝜑̃𝜑𝑛𝑛

𝑘𝑘) 𝑑𝑑𝝃̃𝝃𝑛𝑛 = ∭ exp[−𝜑̃𝜑𝑛𝑛
𝑘𝑘(𝜉𝜉𝑛𝑛1, 𝜉𝜉𝑛𝑛2, 𝜉𝜉𝑛𝑛3)]𝑑𝑑𝜉𝜉𝑛𝑛1𝑑𝑑𝜉𝜉𝑛𝑛2𝑑𝑑𝜉𝜉𝑛𝑛3

±∞
, (39) 

𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘 = ∫ exp(−𝜅̃𝜅𝑛𝑛

𝑘𝑘) 𝑑𝑑𝒑̃𝒑𝑛𝑛 = ∭ exp [− 1
2 (𝑝̃𝑝𝑛𝑛1

2 + 𝑝̃𝑝𝑛𝑛2
2 + 𝑝̃𝑝𝑛𝑛3

2

𝑚̃𝑚𝑛𝑛
)] 𝑑𝑑𝑝̃𝑝𝑛𝑛1𝑑𝑑𝑝̃𝑝𝑛𝑛2𝑑𝑑𝑝̃𝑝𝑛𝑛3

±∞

= ∏ [∫ exp (− 𝑝̃𝑝𝑛𝑛𝑛𝑛
2

2𝑚̃𝑚𝑛𝑛
) 𝑑𝑑𝑝̃𝑝𝑛𝑛𝑛𝑛

+∞

−∞
]

𝛼𝛼
= (2𝜋𝜋𝑚̃𝑚𝑛𝑛)3 2⁄ . (40) 

The calculation above utilizes the following integral formula: 

The integral of probability density over the phase space is termed the partition function. The partition functions for the translation, 
rotation, and vibration areas are respectively:

 

 

 𝜌𝜌𝐿𝐿
ℎ = exp(−𝐿̃𝐿ℎ) , 𝜌𝜌𝐻𝐻

𝑘𝑘 = exp(−𝐻̃𝐻𝑘𝑘) , 𝜌𝜌𝐾𝐾
𝑙𝑙 = exp(−𝐾𝐾𝑙𝑙) . (35) 

The integral of probability density over the phase space is termed the partition function. The partition functions for the 

translation, rotation, and vibration areas are respectively: 

𝑍𝑍𝐿𝐿
ℎ ∶= ∫ 𝜌𝜌𝐿𝐿

ℎ
Λℎ

𝑑𝑑Λℎ = ∫ exp(−𝐿̃𝐿ℎ)
Λℎ

𝑑𝑑Λℎ, (36a) 

𝑍𝑍𝐻𝐻
𝑘𝑘 ∶= ∫  𝜌𝜌𝐻𝐻

𝑘𝑘
Λ𝑘𝑘

𝑑𝑑Λ𝑘𝑘 = ∫ exp(−𝐻̃𝐻𝑘𝑘)
Λ𝑘𝑘

𝑑𝑑Λ𝑘𝑘, (36b) 

 𝑍𝑍𝐾𝐾
𝑙𝑙 ∶= ∫  𝜌𝜌𝐾𝐾

𝑙𝑙
𝛬𝛬𝑙𝑙

𝑑𝑑Λ𝑙𝑙 = ∫ exp(−𝐾𝐾𝑙𝑙)
Λ𝑙𝑙

𝑑𝑑Λ𝑙𝑙. (36c) 

Since the probability distribution of midson satisfies the normalization condition, no additional constraints are imposed 

on the phase space distribution function. In this context, the system’s partition function acquires a specific meaning: 

the negative logarithm of the partition function equals the system’s back energy, that is: 

𝐿̃𝐿ℎ = − ln 𝑍𝑍𝐿𝐿
ℎ , 𝐻̃𝐻𝑘𝑘 = − ln 𝑍𝑍𝐻𝐻

𝑘𝑘 , 𝐾𝐾𝑙𝑙 = − ln 𝑍𝑍𝐾𝐾
𝑙𝑙 . (37) 

Formally, if the partition function is expressed as a product, taking the logarithm transforms the multiplicative result 

for the system into a summation operation over the midsons. 

 

3.4. Partition Functions 

This section illustrates the calculation of the partition function using the translation area as an example. The following 

summations and products are taken over the range 𝑛𝑛 = 1~𝑁𝑁 and 𝛼𝛼 = 1, 2, 3. 

𝑍𝑍𝐻𝐻
𝑘𝑘 = ∫ exp(−𝐻̃𝐻𝑘𝑘) 𝑑𝑑Λ𝑘𝑘

Λ𝑘𝑘
= ∫ exp (− ∑ 𝐶𝐶𝑛𝑛 𝜂̃𝜂𝑛𝑛

𝑘𝑘
𝑛𝑛

)
Λ𝑘𝑘

∏ 𝑑𝑑Λ𝑛𝑛
𝑘𝑘

𝑛𝑛

= ∫ ∏ exp[−𝐶𝐶𝑛𝑛(𝜑̃𝜑𝑛𝑛
𝑘𝑘 + 𝜅̃𝜅𝑛𝑛

𝑘𝑘)] ∙ ∏ (𝑑𝑑𝝃̃𝝃𝑛𝑛𝑑𝑑𝒑̃𝒑𝑛𝑛)𝐶𝐶𝑛𝑛

𝑛𝑛𝑛𝑛Λ𝑘𝑘

= ∏ (∫ exp(−𝜑̃𝜑𝑛𝑛
𝑘𝑘) 𝑑𝑑𝝃̃𝝃𝑛𝑛)

𝐶𝐶𝑛𝑛

𝑛𝑛
∙ ∏ (∫ exp(−𝜅̃𝜅𝑛𝑛

𝑘𝑘) 𝑑𝑑𝒑̃𝒑𝑛𝑛)
𝐶𝐶𝑛𝑛

𝑛𝑛

= ∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘 )𝐶𝐶𝑛𝑛

𝑛𝑛
 . (38)  

In the above expression, 𝑉̃𝑉𝑛𝑛 is the volume of the midson, and 𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘  is the partition function of the midson. Denoting 

the feature length of midson as 𝛿𝛿𝑛𝑛, we have: 

𝑉̃𝑉𝑛𝑛 = 𝛿𝛿𝑛𝑛
3 = ∫ exp(−𝜑̃𝜑𝑛𝑛

𝑘𝑘) 𝑑𝑑𝝃̃𝝃𝑛𝑛 = ∭ exp[−𝜑̃𝜑𝑛𝑛
𝑘𝑘(𝜉𝜉𝑛𝑛1, 𝜉𝜉𝑛𝑛2, 𝜉𝜉𝑛𝑛3)]𝑑𝑑𝜉𝜉𝑛𝑛1𝑑𝑑𝜉𝜉𝑛𝑛2𝑑𝑑𝜉𝜉𝑛𝑛3

±∞
, (39) 

𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘 = ∫ exp(−𝜅̃𝜅𝑛𝑛

𝑘𝑘) 𝑑𝑑𝒑̃𝒑𝑛𝑛 = ∭ exp [− 1
2 (𝑝̃𝑝𝑛𝑛1

2 + 𝑝̃𝑝𝑛𝑛2
2 + 𝑝̃𝑝𝑛𝑛3

2

𝑚̃𝑚𝑛𝑛
)] 𝑑𝑑𝑝̃𝑝𝑛𝑛1𝑑𝑑𝑝̃𝑝𝑛𝑛2𝑑𝑑𝑝̃𝑝𝑛𝑛3

±∞

= ∏ [∫ exp (− 𝑝̃𝑝𝑛𝑛𝑛𝑛
2

2𝑚̃𝑚𝑛𝑛
) 𝑑𝑑𝑝̃𝑝𝑛𝑛𝑛𝑛

+∞

−∞
]

𝛼𝛼
= (2𝜋𝜋𝑚̃𝑚𝑛𝑛)3 2⁄ . (40) 

The calculation above utilizes the following integral formula: 

Since the probability distribution of midson satisfies the normalization condition, no additional constraints are imposed on the phase 
space distribution function. In this context, the system’s partition function acquires a specific meaning: the negative logarithm of the 
partition function equals the system’s back energy, that is:

 

 

 𝜌𝜌𝐿𝐿
ℎ = exp(−𝐿̃𝐿ℎ) , 𝜌𝜌𝐻𝐻

𝑘𝑘 = exp(−𝐻̃𝐻𝑘𝑘) , 𝜌𝜌𝐾𝐾
𝑙𝑙 = exp(−𝐾𝐾𝑙𝑙) . (35) 

The integral of probability density over the phase space is termed the partition function. The partition functions for the 

translation, rotation, and vibration areas are respectively: 

𝑍𝑍𝐿𝐿
ℎ ∶= ∫ 𝜌𝜌𝐿𝐿

ℎ
Λℎ

𝑑𝑑Λℎ = ∫ exp(−𝐿̃𝐿ℎ)
Λℎ

𝑑𝑑Λℎ, (36a) 

𝑍𝑍𝐻𝐻
𝑘𝑘 ∶= ∫  𝜌𝜌𝐻𝐻

𝑘𝑘
Λ𝑘𝑘

𝑑𝑑Λ𝑘𝑘 = ∫ exp(−𝐻̃𝐻𝑘𝑘)
Λ𝑘𝑘

𝑑𝑑Λ𝑘𝑘, (36b) 

 𝑍𝑍𝐾𝐾
𝑙𝑙 ∶= ∫  𝜌𝜌𝐾𝐾

𝑙𝑙
𝛬𝛬𝑙𝑙

𝑑𝑑Λ𝑙𝑙 = ∫ exp(−𝐾𝐾𝑙𝑙)
Λ𝑙𝑙

𝑑𝑑Λ𝑙𝑙. (36c) 

Since the probability distribution of midson satisfies the normalization condition, no additional constraints are imposed 

on the phase space distribution function. In this context, the system’s partition function acquires a specific meaning: 

the negative logarithm of the partition function equals the system’s back energy, that is: 

𝐿̃𝐿ℎ = − ln 𝑍𝑍𝐿𝐿
ℎ , 𝐻̃𝐻𝑘𝑘 = − ln 𝑍𝑍𝐻𝐻

𝑘𝑘 , 𝐾𝐾𝑙𝑙 = − ln 𝑍𝑍𝐾𝐾
𝑙𝑙 . (37) 

Formally, if the partition function is expressed as a product, taking the logarithm transforms the multiplicative result 

for the system into a summation operation over the midsons. 

 

3.4. Partition Functions 

This section illustrates the calculation of the partition function using the translation area as an example. The following 

summations and products are taken over the range 𝑛𝑛 = 1~𝑁𝑁 and 𝛼𝛼 = 1, 2, 3. 

𝑍𝑍𝐻𝐻
𝑘𝑘 = ∫ exp(−𝐻̃𝐻𝑘𝑘) 𝑑𝑑Λ𝑘𝑘

Λ𝑘𝑘
= ∫ exp (− ∑ 𝐶𝐶𝑛𝑛 𝜂̃𝜂𝑛𝑛

𝑘𝑘
𝑛𝑛

)
Λ𝑘𝑘

∏ 𝑑𝑑Λ𝑛𝑛
𝑘𝑘

𝑛𝑛

= ∫ ∏ exp[−𝐶𝐶𝑛𝑛(𝜑̃𝜑𝑛𝑛
𝑘𝑘 + 𝜅̃𝜅𝑛𝑛

𝑘𝑘)] ∙ ∏ (𝑑𝑑𝝃̃𝝃𝑛𝑛𝑑𝑑𝒑̃𝒑𝑛𝑛)𝐶𝐶𝑛𝑛

𝑛𝑛𝑛𝑛Λ𝑘𝑘

= ∏ (∫ exp(−𝜑̃𝜑𝑛𝑛
𝑘𝑘) 𝑑𝑑𝝃̃𝝃𝑛𝑛)

𝐶𝐶𝑛𝑛

𝑛𝑛
∙ ∏ (∫ exp(−𝜅̃𝜅𝑛𝑛

𝑘𝑘) 𝑑𝑑𝒑̃𝒑𝑛𝑛)
𝐶𝐶𝑛𝑛

𝑛𝑛

= ∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘 )𝐶𝐶𝑛𝑛

𝑛𝑛
 . (38)  

In the above expression, 𝑉̃𝑉𝑛𝑛 is the volume of the midson, and 𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘  is the partition function of the midson. Denoting 

the feature length of midson as 𝛿𝛿𝑛𝑛, we have: 

𝑉̃𝑉𝑛𝑛 = 𝛿𝛿𝑛𝑛
3 = ∫ exp(−𝜑̃𝜑𝑛𝑛

𝑘𝑘) 𝑑𝑑𝝃̃𝝃𝑛𝑛 = ∭ exp[−𝜑̃𝜑𝑛𝑛
𝑘𝑘(𝜉𝜉𝑛𝑛1, 𝜉𝜉𝑛𝑛2, 𝜉𝜉𝑛𝑛3)]𝑑𝑑𝜉𝜉𝑛𝑛1𝑑𝑑𝜉𝜉𝑛𝑛2𝑑𝑑𝜉𝜉𝑛𝑛3

±∞
, (39) 

𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘 = ∫ exp(−𝜅̃𝜅𝑛𝑛

𝑘𝑘) 𝑑𝑑𝒑̃𝒑𝑛𝑛 = ∭ exp [− 1
2 (𝑝̃𝑝𝑛𝑛1

2 + 𝑝̃𝑝𝑛𝑛2
2 + 𝑝̃𝑝𝑛𝑛3

2

𝑚̃𝑚𝑛𝑛
)] 𝑑𝑑𝑝̃𝑝𝑛𝑛1𝑑𝑑𝑝̃𝑝𝑛𝑛2𝑑𝑑𝑝̃𝑝𝑛𝑛3

±∞

= ∏ [∫ exp (− 𝑝̃𝑝𝑛𝑛𝑛𝑛
2

2𝑚̃𝑚𝑛𝑛
) 𝑑𝑑𝑝̃𝑝𝑛𝑛𝑛𝑛

+∞

−∞
]

𝛼𝛼
= (2𝜋𝜋𝑚̃𝑚𝑛𝑛)3 2⁄ . (40) 

The calculation above utilizes the following integral formula: 

Formally, if the partition function is expressed as a product, taking the logarithm transforms the multiplicative result for the system into 
a summation operation over the midsons.

3.4. Partition Functions
This section illustrates the calculation of the partition function using the translation area as an example. The following summations and 
products are taken over the range n = 1~ N and α =1,2,3.

 

 

 𝜌𝜌𝐿𝐿
ℎ = exp(−𝐿̃𝐿ℎ) , 𝜌𝜌𝐻𝐻

𝑘𝑘 = exp(−𝐻̃𝐻𝑘𝑘) , 𝜌𝜌𝐾𝐾
𝑙𝑙 = exp(−𝐾𝐾𝑙𝑙) . (35) 

The integral of probability density over the phase space is termed the partition function. The partition functions for the 

translation, rotation, and vibration areas are respectively: 

𝑍𝑍𝐿𝐿
ℎ ∶= ∫ 𝜌𝜌𝐿𝐿

ℎ
Λℎ

𝑑𝑑Λℎ = ∫ exp(−𝐿̃𝐿ℎ)
Λℎ

𝑑𝑑Λℎ, (36a) 

𝑍𝑍𝐻𝐻
𝑘𝑘 ∶= ∫  𝜌𝜌𝐻𝐻

𝑘𝑘
Λ𝑘𝑘

𝑑𝑑Λ𝑘𝑘 = ∫ exp(−𝐻̃𝐻𝑘𝑘)
Λ𝑘𝑘

𝑑𝑑Λ𝑘𝑘, (36b) 

 𝑍𝑍𝐾𝐾
𝑙𝑙 ∶= ∫  𝜌𝜌𝐾𝐾

𝑙𝑙
𝛬𝛬𝑙𝑙

𝑑𝑑Λ𝑙𝑙 = ∫ exp(−𝐾𝐾𝑙𝑙)
Λ𝑙𝑙

𝑑𝑑Λ𝑙𝑙. (36c) 

Since the probability distribution of midson satisfies the normalization condition, no additional constraints are imposed 

on the phase space distribution function. In this context, the system’s partition function acquires a specific meaning: 

the negative logarithm of the partition function equals the system’s back energy, that is: 

𝐿̃𝐿ℎ = − ln 𝑍𝑍𝐿𝐿
ℎ , 𝐻̃𝐻𝑘𝑘 = − ln 𝑍𝑍𝐻𝐻

𝑘𝑘 , 𝐾𝐾𝑙𝑙 = − ln 𝑍𝑍𝐾𝐾
𝑙𝑙 . (37) 

Formally, if the partition function is expressed as a product, taking the logarithm transforms the multiplicative result 

for the system into a summation operation over the midsons. 

 

3.4. Partition Functions 

This section illustrates the calculation of the partition function using the translation area as an example. The following 

summations and products are taken over the range 𝑛𝑛 = 1~𝑁𝑁 and 𝛼𝛼 = 1, 2, 3. 

𝑍𝑍𝐻𝐻
𝑘𝑘 = ∫ exp(−𝐻̃𝐻𝑘𝑘) 𝑑𝑑Λ𝑘𝑘

Λ𝑘𝑘
= ∫ exp (− ∑ 𝐶𝐶𝑛𝑛 𝜂̃𝜂𝑛𝑛

𝑘𝑘
𝑛𝑛

)
Λ𝑘𝑘

∏ 𝑑𝑑Λ𝑛𝑛
𝑘𝑘

𝑛𝑛

= ∫ ∏ exp[−𝐶𝐶𝑛𝑛(𝜑̃𝜑𝑛𝑛
𝑘𝑘 + 𝜅̃𝜅𝑛𝑛

𝑘𝑘)] ∙ ∏ (𝑑𝑑𝝃̃𝝃𝑛𝑛𝑑𝑑𝒑̃𝒑𝑛𝑛)𝐶𝐶𝑛𝑛

𝑛𝑛𝑛𝑛Λ𝑘𝑘

= ∏ (∫ exp(−𝜑̃𝜑𝑛𝑛
𝑘𝑘) 𝑑𝑑𝝃̃𝝃𝑛𝑛)

𝐶𝐶𝑛𝑛

𝑛𝑛
∙ ∏ (∫ exp(−𝜅̃𝜅𝑛𝑛

𝑘𝑘) 𝑑𝑑𝒑̃𝒑𝑛𝑛)
𝐶𝐶𝑛𝑛

𝑛𝑛

= ∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘 )𝐶𝐶𝑛𝑛

𝑛𝑛
 . (38)  

In the above expression, 𝑉̃𝑉𝑛𝑛 is the volume of the midson, and 𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘  is the partition function of the midson. Denoting 

the feature length of midson as 𝛿𝛿𝑛𝑛, we have: 

𝑉̃𝑉𝑛𝑛 = 𝛿𝛿𝑛𝑛
3 = ∫ exp(−𝜑̃𝜑𝑛𝑛

𝑘𝑘) 𝑑𝑑𝝃̃𝝃𝑛𝑛 = ∭ exp[−𝜑̃𝜑𝑛𝑛
𝑘𝑘(𝜉𝜉𝑛𝑛1, 𝜉𝜉𝑛𝑛2, 𝜉𝜉𝑛𝑛3)]𝑑𝑑𝜉𝜉𝑛𝑛1𝑑𝑑𝜉𝜉𝑛𝑛2𝑑𝑑𝜉𝜉𝑛𝑛3

±∞
, (39) 

𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘 = ∫ exp(−𝜅̃𝜅𝑛𝑛

𝑘𝑘) 𝑑𝑑𝒑̃𝒑𝑛𝑛 = ∭ exp [− 1
2 (𝑝̃𝑝𝑛𝑛1

2 + 𝑝̃𝑝𝑛𝑛2
2 + 𝑝̃𝑝𝑛𝑛3

2

𝑚̃𝑚𝑛𝑛
)] 𝑑𝑑𝑝̃𝑝𝑛𝑛1𝑑𝑑𝑝̃𝑝𝑛𝑛2𝑑𝑑𝑝̃𝑝𝑛𝑛3

±∞

= ∏ [∫ exp (− 𝑝̃𝑝𝑛𝑛𝑛𝑛
2

2𝑚̃𝑚𝑛𝑛
) 𝑑𝑑𝑝̃𝑝𝑛𝑛𝑛𝑛

+∞

−∞
]

𝛼𝛼
= (2𝜋𝜋𝑚̃𝑚𝑛𝑛)3 2⁄ . (40) 

The calculation above utilizes the following integral formula: 

In the above expression, 

 

 

 𝜌𝜌𝐿𝐿
ℎ = exp(−𝐿̃𝐿ℎ) , 𝜌𝜌𝐻𝐻

𝑘𝑘 = exp(−𝐻̃𝐻𝑘𝑘) , 𝜌𝜌𝐾𝐾
𝑙𝑙 = exp(−𝐾𝐾𝑙𝑙) . (35) 

The integral of probability density over the phase space is termed the partition function. The partition functions for the 

translation, rotation, and vibration areas are respectively: 

𝑍𝑍𝐿𝐿
ℎ ∶= ∫ 𝜌𝜌𝐿𝐿

ℎ
Λℎ

𝑑𝑑Λℎ = ∫ exp(−𝐿̃𝐿ℎ)
Λℎ

𝑑𝑑Λℎ, (36a) 

𝑍𝑍𝐻𝐻
𝑘𝑘 ∶= ∫  𝜌𝜌𝐻𝐻

𝑘𝑘
Λ𝑘𝑘

𝑑𝑑Λ𝑘𝑘 = ∫ exp(−𝐻̃𝐻𝑘𝑘)
Λ𝑘𝑘

𝑑𝑑Λ𝑘𝑘, (36b) 

 𝑍𝑍𝐾𝐾
𝑙𝑙 ∶= ∫  𝜌𝜌𝐾𝐾

𝑙𝑙
𝛬𝛬𝑙𝑙

𝑑𝑑Λ𝑙𝑙 = ∫ exp(−𝐾𝐾𝑙𝑙)
Λ𝑙𝑙

𝑑𝑑Λ𝑙𝑙. (36c) 

Since the probability distribution of midson satisfies the normalization condition, no additional constraints are imposed 

on the phase space distribution function. In this context, the system’s partition function acquires a specific meaning: 

the negative logarithm of the partition function equals the system’s back energy, that is: 

𝐿̃𝐿ℎ = − ln 𝑍𝑍𝐿𝐿
ℎ , 𝐻̃𝐻𝑘𝑘 = − ln 𝑍𝑍𝐻𝐻

𝑘𝑘 , 𝐾𝐾𝑙𝑙 = − ln 𝑍𝑍𝐾𝐾
𝑙𝑙 . (37) 

Formally, if the partition function is expressed as a product, taking the logarithm transforms the multiplicative result 

for the system into a summation operation over the midsons. 

 

3.4. Partition Functions 

This section illustrates the calculation of the partition function using the translation area as an example. The following 

summations and products are taken over the range 𝑛𝑛 = 1~𝑁𝑁 and 𝛼𝛼 = 1, 2, 3. 

𝑍𝑍𝐻𝐻
𝑘𝑘 = ∫ exp(−𝐻̃𝐻𝑘𝑘) 𝑑𝑑Λ𝑘𝑘

Λ𝑘𝑘
= ∫ exp (− ∑ 𝐶𝐶𝑛𝑛 𝜂̃𝜂𝑛𝑛

𝑘𝑘
𝑛𝑛

)
Λ𝑘𝑘

∏ 𝑑𝑑Λ𝑛𝑛
𝑘𝑘

𝑛𝑛

= ∫ ∏ exp[−𝐶𝐶𝑛𝑛(𝜑̃𝜑𝑛𝑛
𝑘𝑘 + 𝜅̃𝜅𝑛𝑛

𝑘𝑘)] ∙ ∏ (𝑑𝑑𝝃̃𝝃𝑛𝑛𝑑𝑑𝒑̃𝒑𝑛𝑛)𝐶𝐶𝑛𝑛

𝑛𝑛𝑛𝑛Λ𝑘𝑘

= ∏ (∫ exp(−𝜑̃𝜑𝑛𝑛
𝑘𝑘) 𝑑𝑑𝝃̃𝝃𝑛𝑛)

𝐶𝐶𝑛𝑛

𝑛𝑛
∙ ∏ (∫ exp(−𝜅̃𝜅𝑛𝑛

𝑘𝑘) 𝑑𝑑𝒑̃𝒑𝑛𝑛)
𝐶𝐶𝑛𝑛

𝑛𝑛

= ∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘 )𝐶𝐶𝑛𝑛

𝑛𝑛
 . (38)  

In the above expression, 𝑉̃𝑉𝑛𝑛 is the volume of the midson, and 𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘  is the partition function of the midson. Denoting 

the feature length of midson as 𝛿𝛿𝑛𝑛, we have: 

𝑉̃𝑉𝑛𝑛 = 𝛿𝛿𝑛𝑛
3 = ∫ exp(−𝜑̃𝜑𝑛𝑛

𝑘𝑘) 𝑑𝑑𝝃̃𝝃𝑛𝑛 = ∭ exp[−𝜑̃𝜑𝑛𝑛
𝑘𝑘(𝜉𝜉𝑛𝑛1, 𝜉𝜉𝑛𝑛2, 𝜉𝜉𝑛𝑛3)]𝑑𝑑𝜉𝜉𝑛𝑛1𝑑𝑑𝜉𝜉𝑛𝑛2𝑑𝑑𝜉𝜉𝑛𝑛3

±∞
, (39) 

𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘 = ∫ exp(−𝜅̃𝜅𝑛𝑛

𝑘𝑘) 𝑑𝑑𝒑̃𝒑𝑛𝑛 = ∭ exp [− 1
2 (𝑝̃𝑝𝑛𝑛1

2 + 𝑝̃𝑝𝑛𝑛2
2 + 𝑝̃𝑝𝑛𝑛3

2

𝑚̃𝑚𝑛𝑛
)] 𝑑𝑑𝑝̃𝑝𝑛𝑛1𝑑𝑑𝑝̃𝑝𝑛𝑛2𝑑𝑑𝑝̃𝑝𝑛𝑛3

±∞

= ∏ [∫ exp (− 𝑝̃𝑝𝑛𝑛𝑛𝑛
2

2𝑚̃𝑚𝑛𝑛
) 𝑑𝑑𝑝̃𝑝𝑛𝑛𝑛𝑛

+∞

−∞
]

𝛼𝛼
= (2𝜋𝜋𝑚̃𝑚𝑛𝑛)3 2⁄ . (40) 

The calculation above utilizes the following integral formula: 

 is the volume of the midson, and 

 

 

 𝜌𝜌𝐿𝐿
ℎ = exp(−𝐿̃𝐿ℎ) , 𝜌𝜌𝐻𝐻

𝑘𝑘 = exp(−𝐻̃𝐻𝑘𝑘) , 𝜌𝜌𝐾𝐾
𝑙𝑙 = exp(−𝐾𝐾𝑙𝑙) . (35) 

The integral of probability density over the phase space is termed the partition function. The partition functions for the 

translation, rotation, and vibration areas are respectively: 

𝑍𝑍𝐿𝐿
ℎ ∶= ∫ 𝜌𝜌𝐿𝐿

ℎ
Λℎ

𝑑𝑑Λℎ = ∫ exp(−𝐿̃𝐿ℎ)
Λℎ

𝑑𝑑Λℎ, (36a) 

𝑍𝑍𝐻𝐻
𝑘𝑘 ∶= ∫  𝜌𝜌𝐻𝐻

𝑘𝑘
Λ𝑘𝑘

𝑑𝑑Λ𝑘𝑘 = ∫ exp(−𝐻̃𝐻𝑘𝑘)
Λ𝑘𝑘

𝑑𝑑Λ𝑘𝑘, (36b) 

 𝑍𝑍𝐾𝐾
𝑙𝑙 ∶= ∫  𝜌𝜌𝐾𝐾

𝑙𝑙
𝛬𝛬𝑙𝑙

𝑑𝑑Λ𝑙𝑙 = ∫ exp(−𝐾𝐾𝑙𝑙)
Λ𝑙𝑙

𝑑𝑑Λ𝑙𝑙. (36c) 

Since the probability distribution of midson satisfies the normalization condition, no additional constraints are imposed 

on the phase space distribution function. In this context, the system’s partition function acquires a specific meaning: 

the negative logarithm of the partition function equals the system’s back energy, that is: 

𝐿̃𝐿ℎ = − ln 𝑍𝑍𝐿𝐿
ℎ , 𝐻̃𝐻𝑘𝑘 = − ln 𝑍𝑍𝐻𝐻

𝑘𝑘 , 𝐾𝐾𝑙𝑙 = − ln 𝑍𝑍𝐾𝐾
𝑙𝑙 . (37) 

Formally, if the partition function is expressed as a product, taking the logarithm transforms the multiplicative result 

for the system into a summation operation over the midsons. 

 

3.4. Partition Functions 

This section illustrates the calculation of the partition function using the translation area as an example. The following 

summations and products are taken over the range 𝑛𝑛 = 1~𝑁𝑁 and 𝛼𝛼 = 1, 2, 3. 

𝑍𝑍𝐻𝐻
𝑘𝑘 = ∫ exp(−𝐻̃𝐻𝑘𝑘) 𝑑𝑑Λ𝑘𝑘

Λ𝑘𝑘
= ∫ exp (− ∑ 𝐶𝐶𝑛𝑛 𝜂̃𝜂𝑛𝑛

𝑘𝑘
𝑛𝑛

)
Λ𝑘𝑘

∏ 𝑑𝑑Λ𝑛𝑛
𝑘𝑘

𝑛𝑛

= ∫ ∏ exp[−𝐶𝐶𝑛𝑛(𝜑̃𝜑𝑛𝑛
𝑘𝑘 + 𝜅̃𝜅𝑛𝑛

𝑘𝑘)] ∙ ∏ (𝑑𝑑𝝃̃𝝃𝑛𝑛𝑑𝑑𝒑̃𝒑𝑛𝑛)𝐶𝐶𝑛𝑛

𝑛𝑛𝑛𝑛Λ𝑘𝑘

= ∏ (∫ exp(−𝜑̃𝜑𝑛𝑛
𝑘𝑘) 𝑑𝑑𝝃̃𝝃𝑛𝑛)

𝐶𝐶𝑛𝑛

𝑛𝑛
∙ ∏ (∫ exp(−𝜅̃𝜅𝑛𝑛

𝑘𝑘) 𝑑𝑑𝒑̃𝒑𝑛𝑛)
𝐶𝐶𝑛𝑛

𝑛𝑛

= ∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘 )𝐶𝐶𝑛𝑛

𝑛𝑛
 . (38)  

In the above expression, 𝑉̃𝑉𝑛𝑛 is the volume of the midson, and 𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘  is the partition function of the midson. Denoting 

the feature length of midson as 𝛿𝛿𝑛𝑛, we have: 

𝑉̃𝑉𝑛𝑛 = 𝛿𝛿𝑛𝑛
3 = ∫ exp(−𝜑̃𝜑𝑛𝑛

𝑘𝑘) 𝑑𝑑𝝃̃𝝃𝑛𝑛 = ∭ exp[−𝜑̃𝜑𝑛𝑛
𝑘𝑘(𝜉𝜉𝑛𝑛1, 𝜉𝜉𝑛𝑛2, 𝜉𝜉𝑛𝑛3)]𝑑𝑑𝜉𝜉𝑛𝑛1𝑑𝑑𝜉𝜉𝑛𝑛2𝑑𝑑𝜉𝜉𝑛𝑛3

±∞
, (39) 

𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘 = ∫ exp(−𝜅̃𝜅𝑛𝑛

𝑘𝑘) 𝑑𝑑𝒑̃𝒑𝑛𝑛 = ∭ exp [− 1
2 (𝑝̃𝑝𝑛𝑛1

2 + 𝑝̃𝑝𝑛𝑛2
2 + 𝑝̃𝑝𝑛𝑛3

2

𝑚̃𝑚𝑛𝑛
)] 𝑑𝑑𝑝̃𝑝𝑛𝑛1𝑑𝑑𝑝̃𝑝𝑛𝑛2𝑑𝑑𝑝̃𝑝𝑛𝑛3

±∞

= ∏ [∫ exp (− 𝑝̃𝑝𝑛𝑛𝑛𝑛
2

2𝑚̃𝑚𝑛𝑛
) 𝑑𝑑𝑝̃𝑝𝑛𝑛𝑛𝑛

+∞

−∞
]

𝛼𝛼
= (2𝜋𝜋𝑚̃𝑚𝑛𝑛)3 2⁄ . (40) 

The calculation above utilizes the following integral formula: 

 is the partition function of the midson. Denoting the feature length of 
midson as 

 

 

 𝜌𝜌𝐿𝐿
ℎ = exp(−𝐿̃𝐿ℎ) , 𝜌𝜌𝐻𝐻

𝑘𝑘 = exp(−𝐻̃𝐻𝑘𝑘) , 𝜌𝜌𝐾𝐾
𝑙𝑙 = exp(−𝐾𝐾𝑙𝑙) . (35) 

The integral of probability density over the phase space is termed the partition function. The partition functions for the 

translation, rotation, and vibration areas are respectively: 

𝑍𝑍𝐿𝐿
ℎ ∶= ∫ 𝜌𝜌𝐿𝐿

ℎ
Λℎ

𝑑𝑑Λℎ = ∫ exp(−𝐿̃𝐿ℎ)
Λℎ

𝑑𝑑Λℎ, (36a) 

𝑍𝑍𝐻𝐻
𝑘𝑘 ∶= ∫  𝜌𝜌𝐻𝐻

𝑘𝑘
Λ𝑘𝑘

𝑑𝑑Λ𝑘𝑘 = ∫ exp(−𝐻̃𝐻𝑘𝑘)
Λ𝑘𝑘

𝑑𝑑Λ𝑘𝑘, (36b) 

 𝑍𝑍𝐾𝐾
𝑙𝑙 ∶= ∫  𝜌𝜌𝐾𝐾

𝑙𝑙
𝛬𝛬𝑙𝑙

𝑑𝑑Λ𝑙𝑙 = ∫ exp(−𝐾𝐾𝑙𝑙)
Λ𝑙𝑙

𝑑𝑑Λ𝑙𝑙. (36c) 

Since the probability distribution of midson satisfies the normalization condition, no additional constraints are imposed 

on the phase space distribution function. In this context, the system’s partition function acquires a specific meaning: 

the negative logarithm of the partition function equals the system’s back energy, that is: 

𝐿̃𝐿ℎ = − ln 𝑍𝑍𝐿𝐿
ℎ , 𝐻̃𝐻𝑘𝑘 = − ln 𝑍𝑍𝐻𝐻

𝑘𝑘 , 𝐾𝐾𝑙𝑙 = − ln 𝑍𝑍𝐾𝐾
𝑙𝑙 . (37) 

Formally, if the partition function is expressed as a product, taking the logarithm transforms the multiplicative result 

for the system into a summation operation over the midsons. 

 

3.4. Partition Functions 

This section illustrates the calculation of the partition function using the translation area as an example. The following 

summations and products are taken over the range 𝑛𝑛 = 1~𝑁𝑁 and 𝛼𝛼 = 1, 2, 3. 

𝑍𝑍𝐻𝐻
𝑘𝑘 = ∫ exp(−𝐻̃𝐻𝑘𝑘) 𝑑𝑑Λ𝑘𝑘

Λ𝑘𝑘
= ∫ exp (− ∑ 𝐶𝐶𝑛𝑛 𝜂̃𝜂𝑛𝑛

𝑘𝑘
𝑛𝑛

)
Λ𝑘𝑘

∏ 𝑑𝑑Λ𝑛𝑛
𝑘𝑘

𝑛𝑛

= ∫ ∏ exp[−𝐶𝐶𝑛𝑛(𝜑̃𝜑𝑛𝑛
𝑘𝑘 + 𝜅̃𝜅𝑛𝑛

𝑘𝑘)] ∙ ∏ (𝑑𝑑𝝃̃𝝃𝑛𝑛𝑑𝑑𝒑̃𝒑𝑛𝑛)𝐶𝐶𝑛𝑛

𝑛𝑛𝑛𝑛Λ𝑘𝑘

= ∏ (∫ exp(−𝜑̃𝜑𝑛𝑛
𝑘𝑘) 𝑑𝑑𝝃̃𝝃𝑛𝑛)

𝐶𝐶𝑛𝑛

𝑛𝑛
∙ ∏ (∫ exp(−𝜅̃𝜅𝑛𝑛

𝑘𝑘) 𝑑𝑑𝒑̃𝒑𝑛𝑛)
𝐶𝐶𝑛𝑛

𝑛𝑛

= ∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘 )𝐶𝐶𝑛𝑛

𝑛𝑛
 . (38)  

In the above expression, 𝑉̃𝑉𝑛𝑛 is the volume of the midson, and 𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘  is the partition function of the midson. Denoting 

the feature length of midson as 𝛿𝛿𝑛𝑛, we have: 

𝑉̃𝑉𝑛𝑛 = 𝛿𝛿𝑛𝑛
3 = ∫ exp(−𝜑̃𝜑𝑛𝑛

𝑘𝑘) 𝑑𝑑𝝃̃𝝃𝑛𝑛 = ∭ exp[−𝜑̃𝜑𝑛𝑛
𝑘𝑘(𝜉𝜉𝑛𝑛1, 𝜉𝜉𝑛𝑛2, 𝜉𝜉𝑛𝑛3)]𝑑𝑑𝜉𝜉𝑛𝑛1𝑑𝑑𝜉𝜉𝑛𝑛2𝑑𝑑𝜉𝜉𝑛𝑛3

±∞
, (39) 

𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘 = ∫ exp(−𝜅̃𝜅𝑛𝑛

𝑘𝑘) 𝑑𝑑𝒑̃𝒑𝑛𝑛 = ∭ exp [− 1
2 (𝑝̃𝑝𝑛𝑛1

2 + 𝑝̃𝑝𝑛𝑛2
2 + 𝑝̃𝑝𝑛𝑛3

2

𝑚̃𝑚𝑛𝑛
)] 𝑑𝑑𝑝̃𝑝𝑛𝑛1𝑑𝑑𝑝̃𝑝𝑛𝑛2𝑑𝑑𝑝̃𝑝𝑛𝑛3

±∞

= ∏ [∫ exp (− 𝑝̃𝑝𝑛𝑛𝑛𝑛
2

2𝑚̃𝑚𝑛𝑛
) 𝑑𝑑𝑝̃𝑝𝑛𝑛𝑛𝑛

+∞

−∞
]

𝛼𝛼
= (2𝜋𝜋𝑚̃𝑚𝑛𝑛)3 2⁄ . (40) 

The calculation above utilizes the following integral formula: 

, we have:

 

 

 𝜌𝜌𝐿𝐿
ℎ = exp(−𝐿̃𝐿ℎ) , 𝜌𝜌𝐻𝐻

𝑘𝑘 = exp(−𝐻̃𝐻𝑘𝑘) , 𝜌𝜌𝐾𝐾
𝑙𝑙 = exp(−𝐾𝐾𝑙𝑙) . (35) 

The integral of probability density over the phase space is termed the partition function. The partition functions for the 

translation, rotation, and vibration areas are respectively: 

𝑍𝑍𝐿𝐿
ℎ ∶= ∫ 𝜌𝜌𝐿𝐿

ℎ
Λℎ

𝑑𝑑Λℎ = ∫ exp(−𝐿̃𝐿ℎ)
Λℎ

𝑑𝑑Λℎ, (36a) 

𝑍𝑍𝐻𝐻
𝑘𝑘 ∶= ∫  𝜌𝜌𝐻𝐻

𝑘𝑘
Λ𝑘𝑘

𝑑𝑑Λ𝑘𝑘 = ∫ exp(−𝐻̃𝐻𝑘𝑘)
Λ𝑘𝑘

𝑑𝑑Λ𝑘𝑘, (36b) 

 𝑍𝑍𝐾𝐾
𝑙𝑙 ∶= ∫  𝜌𝜌𝐾𝐾

𝑙𝑙
𝛬𝛬𝑙𝑙

𝑑𝑑Λ𝑙𝑙 = ∫ exp(−𝐾𝐾𝑙𝑙)
Λ𝑙𝑙

𝑑𝑑Λ𝑙𝑙. (36c) 

Since the probability distribution of midson satisfies the normalization condition, no additional constraints are imposed 

on the phase space distribution function. In this context, the system’s partition function acquires a specific meaning: 

the negative logarithm of the partition function equals the system’s back energy, that is: 

𝐿̃𝐿ℎ = − ln 𝑍𝑍𝐿𝐿
ℎ , 𝐻̃𝐻𝑘𝑘 = − ln 𝑍𝑍𝐻𝐻

𝑘𝑘 , 𝐾𝐾𝑙𝑙 = − ln 𝑍𝑍𝐾𝐾
𝑙𝑙 . (37) 

Formally, if the partition function is expressed as a product, taking the logarithm transforms the multiplicative result 

for the system into a summation operation over the midsons. 

 

3.4. Partition Functions 

This section illustrates the calculation of the partition function using the translation area as an example. The following 

summations and products are taken over the range 𝑛𝑛 = 1~𝑁𝑁 and 𝛼𝛼 = 1, 2, 3. 

𝑍𝑍𝐻𝐻
𝑘𝑘 = ∫ exp(−𝐻̃𝐻𝑘𝑘) 𝑑𝑑Λ𝑘𝑘

Λ𝑘𝑘
= ∫ exp (− ∑ 𝐶𝐶𝑛𝑛 𝜂̃𝜂𝑛𝑛

𝑘𝑘
𝑛𝑛

)
Λ𝑘𝑘

∏ 𝑑𝑑Λ𝑛𝑛
𝑘𝑘

𝑛𝑛

= ∫ ∏ exp[−𝐶𝐶𝑛𝑛(𝜑̃𝜑𝑛𝑛
𝑘𝑘 + 𝜅̃𝜅𝑛𝑛

𝑘𝑘)] ∙ ∏ (𝑑𝑑𝝃̃𝝃𝑛𝑛𝑑𝑑𝒑̃𝒑𝑛𝑛)𝐶𝐶𝑛𝑛

𝑛𝑛𝑛𝑛Λ𝑘𝑘

= ∏ (∫ exp(−𝜑̃𝜑𝑛𝑛
𝑘𝑘) 𝑑𝑑𝝃̃𝝃𝑛𝑛)

𝐶𝐶𝑛𝑛

𝑛𝑛
∙ ∏ (∫ exp(−𝜅̃𝜅𝑛𝑛

𝑘𝑘) 𝑑𝑑𝒑̃𝒑𝑛𝑛)
𝐶𝐶𝑛𝑛

𝑛𝑛

= ∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘 )𝐶𝐶𝑛𝑛

𝑛𝑛
 . (38)  

In the above expression, 𝑉̃𝑉𝑛𝑛 is the volume of the midson, and 𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘  is the partition function of the midson. Denoting 

the feature length of midson as 𝛿𝛿𝑛𝑛, we have: 

𝑉̃𝑉𝑛𝑛 = 𝛿𝛿𝑛𝑛
3 = ∫ exp(−𝜑̃𝜑𝑛𝑛

𝑘𝑘) 𝑑𝑑𝝃̃𝝃𝑛𝑛 = ∭ exp[−𝜑̃𝜑𝑛𝑛
𝑘𝑘(𝜉𝜉𝑛𝑛1, 𝜉𝜉𝑛𝑛2, 𝜉𝜉𝑛𝑛3)]𝑑𝑑𝜉𝜉𝑛𝑛1𝑑𝑑𝜉𝜉𝑛𝑛2𝑑𝑑𝜉𝜉𝑛𝑛3

±∞
, (39) 

𝑍𝑍𝐻𝐻𝐻𝐻
𝑘𝑘 = ∫ exp(−𝜅̃𝜅𝑛𝑛

𝑘𝑘) 𝑑𝑑𝒑̃𝒑𝑛𝑛 = ∭ exp [− 1
2 (𝑝̃𝑝𝑛𝑛1

2 + 𝑝̃𝑝𝑛𝑛2
2 + 𝑝̃𝑝𝑛𝑛3

2

𝑚̃𝑚𝑛𝑛
)] 𝑑𝑑𝑝̃𝑝𝑛𝑛1𝑑𝑑𝑝̃𝑝𝑛𝑛2𝑑𝑑𝑝̃𝑝𝑛𝑛3

±∞

= ∏ [∫ exp (− 𝑝̃𝑝𝑛𝑛𝑛𝑛
2

2𝑚̃𝑚𝑛𝑛
) 𝑑𝑑𝑝̃𝑝𝑛𝑛𝑛𝑛

+∞

−∞
]

𝛼𝛼
= (2𝜋𝜋𝑚̃𝑚𝑛𝑛)3 2⁄ . (40) 

The calculation above utilizes the following integral formula: 
The calculation above utilizes the following integral formula:

 

 

𝐼𝐼(𝑎𝑎) = ∫ exp(−𝑎𝑎𝑦𝑦2)
+∞

−∞
𝑑𝑑𝑑𝑑 = (𝜋𝜋𝑎𝑎)

1 2⁄
. (41) 

 

The integration limits from 0 → ±∞ cover the accessible range of the particle’s translation path. Therefore: 

𝑍𝑍𝐻𝐻𝑘𝑘 =∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐻𝐻𝐻𝐻𝑘𝑘 )𝐶𝐶𝑛𝑛
𝑛𝑛

=∏ (2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2)
3𝐶𝐶𝑛𝑛 2⁄

𝑛𝑛
. (42) 

The calculation procedures for the rotation and vibration areas are analogous, with the results given below: 

𝑍𝑍𝐿𝐿ℎ =∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐿𝐿𝐿𝐿ℎ )𝐶𝐶𝑛𝑛
𝑛𝑛

=∏ (0.5𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2)
3𝐶𝐶𝑛𝑛 2⁄

𝑛𝑛
, 

𝑍𝑍𝐾𝐾𝑙𝑙 =∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐾𝐾𝐾𝐾𝑙𝑙 )𝐶𝐶𝑛𝑛
𝑛𝑛

=∏ (2𝜋𝜋𝐼𝐼𝑛𝑛𝛿𝛿𝑛𝑛2)
3𝐶𝐶𝑛𝑛 2⁄

𝑛𝑛
, (43) 

𝑉̃𝑉𝑛𝑛 = 𝛿𝛿𝑛𝑛3, 𝐼𝐼𝑛𝑛 = (𝐼𝐼𝑛𝑛1𝐼𝐼𝑛𝑛2𝐼𝐼𝑛𝑛3)1 3⁄ . 

The coefficient 0.5 appears in 𝑍𝑍𝐿𝐿ℎ  because the range of the particle’s vibration path is from 0 → +∞ . Since the 

midson’s potential energy 𝜑̃𝜑𝑛𝑛𝑘𝑘 is a function of the path, the integral 𝑉̃𝑉𝑛𝑛 represents the space occupied by the motion 

of midson. 

 

3.5. Energy and Pressure 

The calculation of motion energy and pressure is illustrated using the translation area as an example: 

𝐻̃𝐻𝑘𝑘 = − ln 𝑍𝑍𝐻𝐻𝑘𝑘 = −3
2∑𝐶𝐶𝑛𝑛 ln(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2) = 𝐶𝐶𝜂̃𝜂𝑘𝑘, (44a) 

𝜂̃𝜂𝑘𝑘 = −3
2∑𝜌𝜌𝑛𝑛 ln(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2) . (44b) 

Here 𝜂̃𝜂𝑘𝑘 is the digit of the midson’s back energy. According to the definition of the back order degree: 

𝑏𝑏𝑘𝑘 ∶= 𝐻̃𝐻𝑘𝑘

𝐾𝐾𝑘𝑘 =
𝐶𝐶𝜂̃𝜂𝑘𝑘
𝑁𝑁 , (45) 

Setting 𝜂̃𝜂𝑘𝑘 = 1 yields: 

𝐻̃𝐻𝑘𝑘 = 𝐶𝐶, 𝑏𝑏𝑘𝑘 = 𝐶𝐶
𝑁𝑁 = 𝑓𝑓𝑘𝑘. (46) 

These two equations indicate that the digit of the system’s back energy equals the number of midsons, and the back 

order degree equals the dissociation degree. Since 𝜂̃𝜂𝑘𝑘 is a statistical result of the midson mass 𝑚̃𝑚𝑛𝑛 and feature length 

𝛿𝛿𝑛𝑛, the condition 𝜂̃𝜂𝑘𝑘 = 1 is termed the mesoscopic equilibrium condition. 

 

With the back order degree equals the dissociation degree, the front order degree equals the association degree. 

Applying the macroscopic equilibrium condition 2𝑎𝑎𝑘𝑘𝑏𝑏𝑘𝑘 = 1, the association degree is obtained as: 
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The integration limits from 0→±∞ cover the accessible range of the particle’s translation path. Therefore:

 

 

𝐼𝐼(𝑎𝑎) = ∫ exp(−𝑎𝑎𝑦𝑦2)
+∞

−∞
𝑑𝑑𝑑𝑑 = (𝜋𝜋𝑎𝑎)

1 2⁄
. (41) 

 

The integration limits from 0 → ±∞ cover the accessible range of the particle’s translation path. Therefore: 

𝑍𝑍𝐻𝐻𝑘𝑘 =∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐻𝐻𝐻𝐻𝑘𝑘 )𝐶𝐶𝑛𝑛
𝑛𝑛

=∏ (2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2)
3𝐶𝐶𝑛𝑛 2⁄

𝑛𝑛
. (42) 

The calculation procedures for the rotation and vibration areas are analogous, with the results given below: 

𝑍𝑍𝐿𝐿ℎ =∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐿𝐿𝐿𝐿ℎ )𝐶𝐶𝑛𝑛
𝑛𝑛

=∏ (0.5𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2)
3𝐶𝐶𝑛𝑛 2⁄

𝑛𝑛
, 

𝑍𝑍𝐾𝐾𝑙𝑙 =∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐾𝐾𝐾𝐾𝑙𝑙 )𝐶𝐶𝑛𝑛
𝑛𝑛

=∏ (2𝜋𝜋𝐼𝐼𝑛𝑛𝛿𝛿𝑛𝑛2)
3𝐶𝐶𝑛𝑛 2⁄

𝑛𝑛
, (43) 

𝑉̃𝑉𝑛𝑛 = 𝛿𝛿𝑛𝑛3, 𝐼𝐼𝑛𝑛 = (𝐼𝐼𝑛𝑛1𝐼𝐼𝑛𝑛2𝐼𝐼𝑛𝑛3)1 3⁄ . 

The coefficient 0.5 appears in 𝑍𝑍𝐿𝐿ℎ  because the range of the particle’s vibration path is from 0 → +∞ . Since the 

midson’s potential energy 𝜑̃𝜑𝑛𝑛𝑘𝑘 is a function of the path, the integral 𝑉̃𝑉𝑛𝑛 represents the space occupied by the motion 

of midson. 

 

3.5. Energy and Pressure 

The calculation of motion energy and pressure is illustrated using the translation area as an example: 

𝐻̃𝐻𝑘𝑘 = − ln 𝑍𝑍𝐻𝐻𝑘𝑘 = −3
2∑𝐶𝐶𝑛𝑛 ln(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2) = 𝐶𝐶𝜂̃𝜂𝑘𝑘, (44a) 

𝜂̃𝜂𝑘𝑘 = −3
2∑𝜌𝜌𝑛𝑛 ln(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2) . (44b) 

Here 𝜂̃𝜂𝑘𝑘 is the digit of the midson’s back energy. According to the definition of the back order degree: 

𝑏𝑏𝑘𝑘 ∶= 𝐻̃𝐻𝑘𝑘

𝐾𝐾𝑘𝑘 =
𝐶𝐶𝜂̃𝜂𝑘𝑘
𝑁𝑁 , (45) 

Setting 𝜂̃𝜂𝑘𝑘 = 1 yields: 

𝐻̃𝐻𝑘𝑘 = 𝐶𝐶, 𝑏𝑏𝑘𝑘 = 𝐶𝐶
𝑁𝑁 = 𝑓𝑓𝑘𝑘. (46) 

These two equations indicate that the digit of the system’s back energy equals the number of midsons, and the back 

order degree equals the dissociation degree. Since 𝜂̃𝜂𝑘𝑘 is a statistical result of the midson mass 𝑚̃𝑚𝑛𝑛 and feature length 

𝛿𝛿𝑛𝑛, the condition 𝜂̃𝜂𝑘𝑘 = 1 is termed the mesoscopic equilibrium condition. 

 

With the back order degree equals the dissociation degree, the front order degree equals the association degree. 

Applying the macroscopic equilibrium condition 2𝑎𝑎𝑘𝑘𝑏𝑏𝑘𝑘 = 1, the association degree is obtained as: 

The calculation procedures for the rotation and vibration areas are analogous, with the results given below:

 

 

𝐼𝐼(𝑎𝑎) = ∫ exp(−𝑎𝑎𝑦𝑦2)
+∞

−∞
𝑑𝑑𝑑𝑑 = (𝜋𝜋𝑎𝑎)

1 2⁄
. (41) 

 

The integration limits from 0 → ±∞ cover the accessible range of the particle’s translation path. Therefore: 

𝑍𝑍𝐻𝐻𝑘𝑘 =∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐻𝐻𝐻𝐻𝑘𝑘 )𝐶𝐶𝑛𝑛
𝑛𝑛

=∏ (2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2)
3𝐶𝐶𝑛𝑛 2⁄

𝑛𝑛
. (42) 

The calculation procedures for the rotation and vibration areas are analogous, with the results given below: 

𝑍𝑍𝐿𝐿ℎ =∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐿𝐿𝐿𝐿ℎ )𝐶𝐶𝑛𝑛
𝑛𝑛

=∏ (0.5𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2)
3𝐶𝐶𝑛𝑛 2⁄

𝑛𝑛
, 

𝑍𝑍𝐾𝐾𝑙𝑙 =∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐾𝐾𝐾𝐾𝑙𝑙 )𝐶𝐶𝑛𝑛
𝑛𝑛

=∏ (2𝜋𝜋𝐼𝐼𝑛𝑛𝛿𝛿𝑛𝑛2)
3𝐶𝐶𝑛𝑛 2⁄

𝑛𝑛
, (43) 

𝑉̃𝑉𝑛𝑛 = 𝛿𝛿𝑛𝑛3, 𝐼𝐼𝑛𝑛 = (𝐼𝐼𝑛𝑛1𝐼𝐼𝑛𝑛2𝐼𝐼𝑛𝑛3)1 3⁄ . 

The coefficient 0.5 appears in 𝑍𝑍𝐿𝐿ℎ  because the range of the particle’s vibration path is from 0 → +∞ . Since the 

midson’s potential energy 𝜑̃𝜑𝑛𝑛𝑘𝑘 is a function of the path, the integral 𝑉̃𝑉𝑛𝑛 represents the space occupied by the motion 

of midson. 

 

3.5. Energy and Pressure 

The calculation of motion energy and pressure is illustrated using the translation area as an example: 

𝐻̃𝐻𝑘𝑘 = − ln 𝑍𝑍𝐻𝐻𝑘𝑘 = −3
2∑𝐶𝐶𝑛𝑛 ln(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2) = 𝐶𝐶𝜂̃𝜂𝑘𝑘, (44a) 

𝜂̃𝜂𝑘𝑘 = −3
2∑𝜌𝜌𝑛𝑛 ln(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2) . (44b) 

Here 𝜂̃𝜂𝑘𝑘 is the digit of the midson’s back energy. According to the definition of the back order degree: 

𝑏𝑏𝑘𝑘 ∶= 𝐻̃𝐻𝑘𝑘

𝐾𝐾𝑘𝑘 =
𝐶𝐶𝜂̃𝜂𝑘𝑘
𝑁𝑁 , (45) 

Setting 𝜂̃𝜂𝑘𝑘 = 1 yields: 

𝐻̃𝐻𝑘𝑘 = 𝐶𝐶, 𝑏𝑏𝑘𝑘 = 𝐶𝐶
𝑁𝑁 = 𝑓𝑓𝑘𝑘. (46) 

These two equations indicate that the digit of the system’s back energy equals the number of midsons, and the back 

order degree equals the dissociation degree. Since 𝜂̃𝜂𝑘𝑘 is a statistical result of the midson mass 𝑚̃𝑚𝑛𝑛 and feature length 

𝛿𝛿𝑛𝑛, the condition 𝜂̃𝜂𝑘𝑘 = 1 is termed the mesoscopic equilibrium condition. 

 

With the back order degree equals the dissociation degree, the front order degree equals the association degree. 

Applying the macroscopic equilibrium condition 2𝑎𝑎𝑘𝑘𝑏𝑏𝑘𝑘 = 1, the association degree is obtained as: 

 
The coefficient 0.5 appears in ZL

h because the range of the particle’s vibration path is from 0→+∞. Since the midson’s potential energy 
φñ

k is a function of the path, the integral Ṽn represents the space occupied by the motion of midson.

3.5. Energy and Pressure
The calculation of motion energy and pressure is illustrated using the translation area as an example:

 

 

𝐼𝐼(𝑎𝑎) = ∫ exp(−𝑎𝑎𝑦𝑦2)
+∞

−∞
𝑑𝑑𝑑𝑑 = (𝜋𝜋𝑎𝑎)

1 2⁄
. (41) 

 

The integration limits from 0 → ±∞ cover the accessible range of the particle’s translation path. Therefore: 

𝑍𝑍𝐻𝐻𝑘𝑘 =∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐻𝐻𝐻𝐻𝑘𝑘 )𝐶𝐶𝑛𝑛
𝑛𝑛

=∏ (2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2)
3𝐶𝐶𝑛𝑛 2⁄

𝑛𝑛
. (42) 

The calculation procedures for the rotation and vibration areas are analogous, with the results given below: 

𝑍𝑍𝐿𝐿ℎ =∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐿𝐿𝐿𝐿ℎ )𝐶𝐶𝑛𝑛
𝑛𝑛

=∏ (0.5𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2)
3𝐶𝐶𝑛𝑛 2⁄

𝑛𝑛
, 

𝑍𝑍𝐾𝐾𝑙𝑙 =∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐾𝐾𝐾𝐾𝑙𝑙 )𝐶𝐶𝑛𝑛
𝑛𝑛

=∏ (2𝜋𝜋𝐼𝐼𝑛𝑛𝛿𝛿𝑛𝑛2)
3𝐶𝐶𝑛𝑛 2⁄

𝑛𝑛
, (43) 

𝑉̃𝑉𝑛𝑛 = 𝛿𝛿𝑛𝑛3, 𝐼𝐼𝑛𝑛 = (𝐼𝐼𝑛𝑛1𝐼𝐼𝑛𝑛2𝐼𝐼𝑛𝑛3)1 3⁄ . 

The coefficient 0.5 appears in 𝑍𝑍𝐿𝐿ℎ  because the range of the particle’s vibration path is from 0 → +∞ . Since the 

midson’s potential energy 𝜑̃𝜑𝑛𝑛𝑘𝑘 is a function of the path, the integral 𝑉̃𝑉𝑛𝑛 represents the space occupied by the motion 

of midson. 

 

3.5. Energy and Pressure 

The calculation of motion energy and pressure is illustrated using the translation area as an example: 

𝐻̃𝐻𝑘𝑘 = − ln 𝑍𝑍𝐻𝐻𝑘𝑘 = −3
2∑𝐶𝐶𝑛𝑛 ln(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2) = 𝐶𝐶𝜂̃𝜂𝑘𝑘, (44a) 

𝜂̃𝜂𝑘𝑘 = −3
2∑𝜌𝜌𝑛𝑛 ln(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2) . (44b) 

Here 𝜂̃𝜂𝑘𝑘 is the digit of the midson’s back energy. According to the definition of the back order degree: 

𝑏𝑏𝑘𝑘 ∶= 𝐻̃𝐻𝑘𝑘

𝐾𝐾𝑘𝑘 =
𝐶𝐶𝜂̃𝜂𝑘𝑘
𝑁𝑁 , (45) 

Setting 𝜂̃𝜂𝑘𝑘 = 1 yields: 

𝐻̃𝐻𝑘𝑘 = 𝐶𝐶, 𝑏𝑏𝑘𝑘 = 𝐶𝐶
𝑁𝑁 = 𝑓𝑓𝑘𝑘. (46) 

These two equations indicate that the digit of the system’s back energy equals the number of midsons, and the back 

order degree equals the dissociation degree. Since 𝜂̃𝜂𝑘𝑘 is a statistical result of the midson mass 𝑚̃𝑚𝑛𝑛 and feature length 

𝛿𝛿𝑛𝑛, the condition 𝜂̃𝜂𝑘𝑘 = 1 is termed the mesoscopic equilibrium condition. 

 

With the back order degree equals the dissociation degree, the front order degree equals the association degree. 

Applying the macroscopic equilibrium condition 2𝑎𝑎𝑘𝑘𝑏𝑏𝑘𝑘 = 1, the association degree is obtained as: 

Here η k̃ is the digit of the midson’s back energy. According to the definition of the back order degree:

 

 

𝐼𝐼(𝑎𝑎) = ∫ exp(−𝑎𝑎𝑦𝑦2)
+∞

−∞
𝑑𝑑𝑑𝑑 = (𝜋𝜋𝑎𝑎)

1 2⁄
. (41) 

 

The integration limits from 0 → ±∞ cover the accessible range of the particle’s translation path. Therefore: 

𝑍𝑍𝐻𝐻𝑘𝑘 =∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐻𝐻𝐻𝐻𝑘𝑘 )𝐶𝐶𝑛𝑛
𝑛𝑛

=∏ (2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2)
3𝐶𝐶𝑛𝑛 2⁄

𝑛𝑛
. (42) 

The calculation procedures for the rotation and vibration areas are analogous, with the results given below: 

𝑍𝑍𝐿𝐿ℎ =∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐿𝐿𝐿𝐿ℎ )𝐶𝐶𝑛𝑛
𝑛𝑛

=∏ (0.5𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2)
3𝐶𝐶𝑛𝑛 2⁄

𝑛𝑛
, 

𝑍𝑍𝐾𝐾𝑙𝑙 =∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐾𝐾𝐾𝐾𝑙𝑙 )𝐶𝐶𝑛𝑛
𝑛𝑛

=∏ (2𝜋𝜋𝐼𝐼𝑛𝑛𝛿𝛿𝑛𝑛2)
3𝐶𝐶𝑛𝑛 2⁄

𝑛𝑛
, (43) 

𝑉̃𝑉𝑛𝑛 = 𝛿𝛿𝑛𝑛3, 𝐼𝐼𝑛𝑛 = (𝐼𝐼𝑛𝑛1𝐼𝐼𝑛𝑛2𝐼𝐼𝑛𝑛3)1 3⁄ . 

The coefficient 0.5 appears in 𝑍𝑍𝐿𝐿ℎ  because the range of the particle’s vibration path is from 0 → +∞ . Since the 

midson’s potential energy 𝜑̃𝜑𝑛𝑛𝑘𝑘 is a function of the path, the integral 𝑉̃𝑉𝑛𝑛 represents the space occupied by the motion 

of midson. 

 

3.5. Energy and Pressure 

The calculation of motion energy and pressure is illustrated using the translation area as an example: 

𝐻̃𝐻𝑘𝑘 = − ln 𝑍𝑍𝐻𝐻𝑘𝑘 = −3
2∑𝐶𝐶𝑛𝑛 ln(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2) = 𝐶𝐶𝜂̃𝜂𝑘𝑘, (44a) 

𝜂̃𝜂𝑘𝑘 = −3
2∑𝜌𝜌𝑛𝑛 ln(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2) . (44b) 

Here 𝜂̃𝜂𝑘𝑘 is the digit of the midson’s back energy. According to the definition of the back order degree: 

𝑏𝑏𝑘𝑘 ∶= 𝐻̃𝐻𝑘𝑘

𝐾𝐾𝑘𝑘 =
𝐶𝐶𝜂̃𝜂𝑘𝑘
𝑁𝑁 , (45) 

Setting 𝜂̃𝜂𝑘𝑘 = 1 yields: 

𝐻̃𝐻𝑘𝑘 = 𝐶𝐶, 𝑏𝑏𝑘𝑘 = 𝐶𝐶
𝑁𝑁 = 𝑓𝑓𝑘𝑘. (46) 

These two equations indicate that the digit of the system’s back energy equals the number of midsons, and the back 

order degree equals the dissociation degree. Since 𝜂̃𝜂𝑘𝑘 is a statistical result of the midson mass 𝑚̃𝑚𝑛𝑛 and feature length 

𝛿𝛿𝑛𝑛, the condition 𝜂̃𝜂𝑘𝑘 = 1 is termed the mesoscopic equilibrium condition. 

 

With the back order degree equals the dissociation degree, the front order degree equals the association degree. 

Applying the macroscopic equilibrium condition 2𝑎𝑎𝑘𝑘𝑏𝑏𝑘𝑘 = 1, the association degree is obtained as: 

Setting  η k̃  = 1 yields:

 

 

𝐼𝐼(𝑎𝑎) = ∫ exp(−𝑎𝑎𝑦𝑦2)
+∞

−∞
𝑑𝑑𝑑𝑑 = (𝜋𝜋𝑎𝑎)

1 2⁄
. (41) 

 

The integration limits from 0 → ±∞ cover the accessible range of the particle’s translation path. Therefore: 

𝑍𝑍𝐻𝐻𝑘𝑘 =∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐻𝐻𝐻𝐻𝑘𝑘 )𝐶𝐶𝑛𝑛
𝑛𝑛

=∏ (2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2)
3𝐶𝐶𝑛𝑛 2⁄

𝑛𝑛
. (42) 

The calculation procedures for the rotation and vibration areas are analogous, with the results given below: 

𝑍𝑍𝐿𝐿ℎ =∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐿𝐿𝐿𝐿ℎ )𝐶𝐶𝑛𝑛
𝑛𝑛

=∏ (0.5𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2)
3𝐶𝐶𝑛𝑛 2⁄

𝑛𝑛
, 

𝑍𝑍𝐾𝐾𝑙𝑙 =∏ (𝑉̃𝑉𝑛𝑛𝑍𝑍𝐾𝐾𝐾𝐾𝑙𝑙 )𝐶𝐶𝑛𝑛
𝑛𝑛

=∏ (2𝜋𝜋𝐼𝐼𝑛𝑛𝛿𝛿𝑛𝑛2)
3𝐶𝐶𝑛𝑛 2⁄

𝑛𝑛
, (43) 

𝑉̃𝑉𝑛𝑛 = 𝛿𝛿𝑛𝑛3, 𝐼𝐼𝑛𝑛 = (𝐼𝐼𝑛𝑛1𝐼𝐼𝑛𝑛2𝐼𝐼𝑛𝑛3)1 3⁄ . 

The coefficient 0.5 appears in 𝑍𝑍𝐿𝐿ℎ  because the range of the particle’s vibration path is from 0 → +∞ . Since the 

midson’s potential energy 𝜑̃𝜑𝑛𝑛𝑘𝑘 is a function of the path, the integral 𝑉̃𝑉𝑛𝑛 represents the space occupied by the motion 

of midson. 

 

3.5. Energy and Pressure 

The calculation of motion energy and pressure is illustrated using the translation area as an example: 

𝐻̃𝐻𝑘𝑘 = − ln 𝑍𝑍𝐻𝐻𝑘𝑘 = −3
2∑𝐶𝐶𝑛𝑛 ln(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2) = 𝐶𝐶𝜂̃𝜂𝑘𝑘, (44a) 

𝜂̃𝜂𝑘𝑘 = −3
2∑𝜌𝜌𝑛𝑛 ln(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛2) . (44b) 

Here 𝜂̃𝜂𝑘𝑘 is the digit of the midson’s back energy. According to the definition of the back order degree: 

𝑏𝑏𝑘𝑘 ∶= 𝐻̃𝐻𝑘𝑘

𝐾𝐾𝑘𝑘 =
𝐶𝐶𝜂̃𝜂𝑘𝑘
𝑁𝑁 , (45) 

Setting 𝜂̃𝜂𝑘𝑘 = 1 yields: 

𝐻̃𝐻𝑘𝑘 = 𝐶𝐶, 𝑏𝑏𝑘𝑘 = 𝐶𝐶
𝑁𝑁 = 𝑓𝑓𝑘𝑘. (46) 

These two equations indicate that the digit of the system’s back energy equals the number of midsons, and the back 

order degree equals the dissociation degree. Since 𝜂̃𝜂𝑘𝑘 is a statistical result of the midson mass 𝑚̃𝑚𝑛𝑛 and feature length 

𝛿𝛿𝑛𝑛, the condition 𝜂̃𝜂𝑘𝑘 = 1 is termed the mesoscopic equilibrium condition. 

 

With the back order degree equals the dissociation degree, the front order degree equals the association degree. 

Applying the macroscopic equilibrium condition 2𝑎𝑎𝑘𝑘𝑏𝑏𝑘𝑘 = 1, the association degree is obtained as: 

These two equations indicate that the digit of the system’s back energy equals the number of midsons, and the back order degree equals 
the dissociation degree. Since η k̃ is a statistical result of the midson mass m̃n and feature length δñ, the condition η ̃k  =1 is termed the 
mesoscopic equilibrium condition.

With the back order degree equals the dissociation degree, the front order degree equals the association degree. Applying the macroscopic 
equilibrium condition 2ak bk =1, the association degree is obtained as:

 

 

𝑔𝑔𝑘𝑘 = 𝑎𝑎𝑘𝑘 = 1
2𝑏𝑏𝑘𝑘 = 𝑁𝑁

2𝐶𝐶 . (47) 

 

Since the system energy obtained from the two statistical methods (baseon and midson) are equal, namely: 

𝐾𝐾𝑘𝑘 = 𝑁𝑁𝐸𝐸𝑠𝑠
𝑘𝑘 ≡ 𝐶𝐶𝜅𝜅𝑘𝑘  ⟹  𝐾𝐾𝑘𝑘 = 𝑁𝑁 ≡ 𝐶𝐶𝜅̃𝜅𝑘𝑘, (48) 

the digit of the midson’s main energy is: 

𝜅̃𝜅𝑘𝑘 = 𝐾𝐾𝑘𝑘

𝐶𝐶 = 𝑁𝑁
𝐶𝐶 = 1

𝑏𝑏𝑘𝑘 = 2𝑎𝑎𝑘𝑘. (49) 

From the equilibrium condition: (𝜅̃𝜅𝑘𝑘)2 = 2𝜆̃𝜆𝑘𝑘𝜂̃𝜂𝑘𝑘, the digit of the midson’s front energy is derived as: 

𝜆̃𝜆𝑘𝑘 =
(𝜅̃𝜅𝑘𝑘)2

2𝜂̃𝜂𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2. (50) 

The entire energy of the midson equals the sum of the front and back energies, thus: 

𝜖𝜖̃𝑘𝑘 = 𝜆̃𝜆𝑘𝑘 + 𝜂̃𝜂𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2 + 1. (51) 

 

Let the average volume of a midson be 𝑉𝑉𝑠𝑠, and the digit of the system volume equal the number of midsons, 𝑉̃𝑉𝑘𝑘 = 𝐶𝐶, 

then we have: 

𝐾𝐾𝑘𝑘 = 𝐶𝐶𝜅̃𝜅𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃1
𝑘𝑘, 𝐿̃𝐿𝑘𝑘 = 𝐶𝐶𝜆̃𝜆𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃2

𝑘𝑘, 𝐻̃𝐻𝑘𝑘 = 𝐶𝐶𝜂̃𝜂𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃3
𝑘𝑘. (52) 

From this, we find the digit of the system’s motion pressure: 

𝑃̃𝑃1
𝑘𝑘 = 𝜅̃𝜅𝑘𝑘 = 2𝑎𝑎𝑘𝑘, 𝑃̃𝑃2

𝑘𝑘 = 𝜆̃𝜆𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2, 𝑃̃𝑃3
𝑘𝑘 = 𝜂̃𝜂𝑘𝑘 = 1. (53) 

It should be noted that the volume scale 𝑉𝑉𝑠𝑠 represents the average volume of a midson and is not equal to the motion 

volume 𝑉𝑉𝑛𝑛 of the midson. 

 

The calculation methods for the translational, rotational, and vibrational areas are entirely analogous. The mesoscopic 

equilibrium conditions for the three areas are given below: 

Λℎ: 𝜆̃𝜆ℎ = − 3
2 ∑ 𝜌𝜌𝑛𝑛 ln(0.5𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1, (54a) 

𝛬𝛬𝑘𝑘: 𝜂̃𝜂𝑘𝑘 = − 3
2 ∑ 𝜌𝜌𝑛𝑛 𝑙𝑙𝑙𝑙(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1, (54b) 

𝛬𝛬𝑙𝑙: 𝜅̃𝜅𝑙𝑙 = − 3
2 ∑ 𝜌𝜌𝑛𝑛 ln(2𝜋𝜋𝐼𝐼𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1. (54c) 

The statistical results for the three areas are summarized as follows: 

𝑃̃𝑃3 = 1, 𝐸̃𝐸3 = 𝐶𝐶, 𝑏𝑏 = 𝐸̃𝐸3 𝐸̃𝐸1⁄ = 𝐶𝐶 𝑁𝑁⁄ . (55) 

Choosing the baseon’s number N and the midson’s number C as independent parameters, and using the constraint 

Since the system energy obtained from the two statistical methods (baseon and midson) are equal, namely:

 

 

𝑔𝑔𝑘𝑘 = 𝑎𝑎𝑘𝑘 = 1
2𝑏𝑏𝑘𝑘 = 𝑁𝑁

2𝐶𝐶 . (47) 

 

Since the system energy obtained from the two statistical methods (baseon and midson) are equal, namely: 

𝐾𝐾𝑘𝑘 = 𝑁𝑁𝐸𝐸𝑠𝑠
𝑘𝑘 ≡ 𝐶𝐶𝜅𝜅𝑘𝑘  ⟹  𝐾𝐾𝑘𝑘 = 𝑁𝑁 ≡ 𝐶𝐶𝜅̃𝜅𝑘𝑘, (48) 

the digit of the midson’s main energy is: 

𝜅̃𝜅𝑘𝑘 = 𝐾𝐾𝑘𝑘

𝐶𝐶 = 𝑁𝑁
𝐶𝐶 = 1

𝑏𝑏𝑘𝑘 = 2𝑎𝑎𝑘𝑘. (49) 

From the equilibrium condition: (𝜅̃𝜅𝑘𝑘)2 = 2𝜆̃𝜆𝑘𝑘𝜂̃𝜂𝑘𝑘, the digit of the midson’s front energy is derived as: 

𝜆̃𝜆𝑘𝑘 =
(𝜅̃𝜅𝑘𝑘)2

2𝜂̃𝜂𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2. (50) 

The entire energy of the midson equals the sum of the front and back energies, thus: 

𝜖𝜖̃𝑘𝑘 = 𝜆̃𝜆𝑘𝑘 + 𝜂̃𝜂𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2 + 1. (51) 

 

Let the average volume of a midson be 𝑉𝑉𝑠𝑠, and the digit of the system volume equal the number of midsons, 𝑉̃𝑉𝑘𝑘 = 𝐶𝐶, 

then we have: 

𝐾𝐾𝑘𝑘 = 𝐶𝐶𝜅̃𝜅𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃1
𝑘𝑘, 𝐿̃𝐿𝑘𝑘 = 𝐶𝐶𝜆̃𝜆𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃2

𝑘𝑘, 𝐻̃𝐻𝑘𝑘 = 𝐶𝐶𝜂̃𝜂𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃3
𝑘𝑘. (52) 

From this, we find the digit of the system’s motion pressure: 

𝑃̃𝑃1
𝑘𝑘 = 𝜅̃𝜅𝑘𝑘 = 2𝑎𝑎𝑘𝑘, 𝑃̃𝑃2

𝑘𝑘 = 𝜆̃𝜆𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2, 𝑃̃𝑃3
𝑘𝑘 = 𝜂̃𝜂𝑘𝑘 = 1. (53) 

It should be noted that the volume scale 𝑉𝑉𝑠𝑠 represents the average volume of a midson and is not equal to the motion 

volume 𝑉𝑉𝑛𝑛 of the midson. 

 

The calculation methods for the translational, rotational, and vibrational areas are entirely analogous. The mesoscopic 

equilibrium conditions for the three areas are given below: 

Λℎ: 𝜆̃𝜆ℎ = − 3
2 ∑ 𝜌𝜌𝑛𝑛 ln(0.5𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1, (54a) 

𝛬𝛬𝑘𝑘: 𝜂̃𝜂𝑘𝑘 = − 3
2 ∑ 𝜌𝜌𝑛𝑛 𝑙𝑙𝑙𝑙(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1, (54b) 

𝛬𝛬𝑙𝑙: 𝜅̃𝜅𝑙𝑙 = − 3
2 ∑ 𝜌𝜌𝑛𝑛 ln(2𝜋𝜋𝐼𝐼𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1. (54c) 

The statistical results for the three areas are summarized as follows: 

𝑃̃𝑃3 = 1, 𝐸̃𝐸3 = 𝐶𝐶, 𝑏𝑏 = 𝐸̃𝐸3 𝐸̃𝐸1⁄ = 𝐶𝐶 𝑁𝑁⁄ . (55) 

Choosing the baseon’s number N and the midson’s number C as independent parameters, and using the constraint 

the digit of the midson’s main energy is:

 

 

𝑔𝑔𝑘𝑘 = 𝑎𝑎𝑘𝑘 = 1
2𝑏𝑏𝑘𝑘 = 𝑁𝑁

2𝐶𝐶 . (47) 

 

Since the system energy obtained from the two statistical methods (baseon and midson) are equal, namely: 

𝐾𝐾𝑘𝑘 = 𝑁𝑁𝐸𝐸𝑠𝑠
𝑘𝑘 ≡ 𝐶𝐶𝜅𝜅𝑘𝑘  ⟹  𝐾𝐾𝑘𝑘 = 𝑁𝑁 ≡ 𝐶𝐶𝜅̃𝜅𝑘𝑘, (48) 

the digit of the midson’s main energy is: 

𝜅̃𝜅𝑘𝑘 = 𝐾𝐾𝑘𝑘

𝐶𝐶 = 𝑁𝑁
𝐶𝐶 = 1

𝑏𝑏𝑘𝑘 = 2𝑎𝑎𝑘𝑘. (49) 

From the equilibrium condition: (𝜅̃𝜅𝑘𝑘)2 = 2𝜆̃𝜆𝑘𝑘𝜂̃𝜂𝑘𝑘, the digit of the midson’s front energy is derived as: 

𝜆̃𝜆𝑘𝑘 =
(𝜅̃𝜅𝑘𝑘)2

2𝜂̃𝜂𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2. (50) 

The entire energy of the midson equals the sum of the front and back energies, thus: 

𝜖𝜖̃𝑘𝑘 = 𝜆̃𝜆𝑘𝑘 + 𝜂̃𝜂𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2 + 1. (51) 

 

Let the average volume of a midson be 𝑉𝑉𝑠𝑠, and the digit of the system volume equal the number of midsons, 𝑉̃𝑉𝑘𝑘 = 𝐶𝐶, 

then we have: 

𝐾𝐾𝑘𝑘 = 𝐶𝐶𝜅̃𝜅𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃1
𝑘𝑘, 𝐿̃𝐿𝑘𝑘 = 𝐶𝐶𝜆̃𝜆𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃2

𝑘𝑘, 𝐻̃𝐻𝑘𝑘 = 𝐶𝐶𝜂̃𝜂𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃3
𝑘𝑘. (52) 

From this, we find the digit of the system’s motion pressure: 

𝑃̃𝑃1
𝑘𝑘 = 𝜅̃𝜅𝑘𝑘 = 2𝑎𝑎𝑘𝑘, 𝑃̃𝑃2

𝑘𝑘 = 𝜆̃𝜆𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2, 𝑃̃𝑃3
𝑘𝑘 = 𝜂̃𝜂𝑘𝑘 = 1. (53) 

It should be noted that the volume scale 𝑉𝑉𝑠𝑠 represents the average volume of a midson and is not equal to the motion 

volume 𝑉𝑉𝑛𝑛 of the midson. 

 

The calculation methods for the translational, rotational, and vibrational areas are entirely analogous. The mesoscopic 

equilibrium conditions for the three areas are given below: 

Λℎ: 𝜆̃𝜆ℎ = − 3
2 ∑ 𝜌𝜌𝑛𝑛 ln(0.5𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1, (54a) 

𝛬𝛬𝑘𝑘: 𝜂̃𝜂𝑘𝑘 = − 3
2 ∑ 𝜌𝜌𝑛𝑛 𝑙𝑙𝑙𝑙(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1, (54b) 

𝛬𝛬𝑙𝑙: 𝜅̃𝜅𝑙𝑙 = − 3
2 ∑ 𝜌𝜌𝑛𝑛 ln(2𝜋𝜋𝐼𝐼𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1. (54c) 

The statistical results for the three areas are summarized as follows: 

𝑃̃𝑃3 = 1, 𝐸̃𝐸3 = 𝐶𝐶, 𝑏𝑏 = 𝐸̃𝐸3 𝐸̃𝐸1⁄ = 𝐶𝐶 𝑁𝑁⁄ . (55) 

Choosing the baseon’s number N and the midson’s number C as independent parameters, and using the constraint 
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From the equilibrium condition: (κ k̃ )2 = 2λ ̃kη ̃k, the digit of the midson’s front energy is derived as:

 

 

𝑔𝑔𝑘𝑘 = 𝑎𝑎𝑘𝑘 = 1
2𝑏𝑏𝑘𝑘 = 𝑁𝑁

2𝐶𝐶 . (47) 

 

Since the system energy obtained from the two statistical methods (baseon and midson) are equal, namely: 

𝐾𝐾𝑘𝑘 = 𝑁𝑁𝐸𝐸𝑠𝑠
𝑘𝑘 ≡ 𝐶𝐶𝜅𝜅𝑘𝑘  ⟹  𝐾𝐾𝑘𝑘 = 𝑁𝑁 ≡ 𝐶𝐶𝜅̃𝜅𝑘𝑘, (48) 

the digit of the midson’s main energy is: 

𝜅̃𝜅𝑘𝑘 = 𝐾𝐾𝑘𝑘

𝐶𝐶 = 𝑁𝑁
𝐶𝐶 = 1

𝑏𝑏𝑘𝑘 = 2𝑎𝑎𝑘𝑘. (49) 

From the equilibrium condition: (𝜅̃𝜅𝑘𝑘)2 = 2𝜆̃𝜆𝑘𝑘𝜂̃𝜂𝑘𝑘, the digit of the midson’s front energy is derived as: 

𝜆̃𝜆𝑘𝑘 =
(𝜅̃𝜅𝑘𝑘)2

2𝜂̃𝜂𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2. (50) 

The entire energy of the midson equals the sum of the front and back energies, thus: 

𝜖𝜖̃𝑘𝑘 = 𝜆̃𝜆𝑘𝑘 + 𝜂̃𝜂𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2 + 1. (51) 

 

Let the average volume of a midson be 𝑉𝑉𝑠𝑠, and the digit of the system volume equal the number of midsons, 𝑉̃𝑉𝑘𝑘 = 𝐶𝐶, 

then we have: 

𝐾𝐾𝑘𝑘 = 𝐶𝐶𝜅̃𝜅𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃1
𝑘𝑘, 𝐿̃𝐿𝑘𝑘 = 𝐶𝐶𝜆̃𝜆𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃2

𝑘𝑘, 𝐻̃𝐻𝑘𝑘 = 𝐶𝐶𝜂̃𝜂𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃3
𝑘𝑘. (52) 

From this, we find the digit of the system’s motion pressure: 

𝑃̃𝑃1
𝑘𝑘 = 𝜅̃𝜅𝑘𝑘 = 2𝑎𝑎𝑘𝑘, 𝑃̃𝑃2

𝑘𝑘 = 𝜆̃𝜆𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2, 𝑃̃𝑃3
𝑘𝑘 = 𝜂̃𝜂𝑘𝑘 = 1. (53) 

It should be noted that the volume scale 𝑉𝑉𝑠𝑠 represents the average volume of a midson and is not equal to the motion 

volume 𝑉𝑉𝑛𝑛 of the midson. 

 

The calculation methods for the translational, rotational, and vibrational areas are entirely analogous. The mesoscopic 

equilibrium conditions for the three areas are given below: 

Λℎ: 𝜆̃𝜆ℎ = − 3
2 ∑ 𝜌𝜌𝑛𝑛 ln(0.5𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1, (54a) 

𝛬𝛬𝑘𝑘: 𝜂̃𝜂𝑘𝑘 = − 3
2 ∑ 𝜌𝜌𝑛𝑛 𝑙𝑙𝑙𝑙(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1, (54b) 

𝛬𝛬𝑙𝑙: 𝜅̃𝜅𝑙𝑙 = − 3
2 ∑ 𝜌𝜌𝑛𝑛 ln(2𝜋𝜋𝐼𝐼𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1. (54c) 

The statistical results for the three areas are summarized as follows: 

𝑃̃𝑃3 = 1, 𝐸̃𝐸3 = 𝐶𝐶, 𝑏𝑏 = 𝐸̃𝐸3 𝐸̃𝐸1⁄ = 𝐶𝐶 𝑁𝑁⁄ . (55) 

Choosing the baseon’s number N and the midson’s number C as independent parameters, and using the constraint 

 

The entire energy of the midson equals the sum of the front and back energies, thus:

 

 

𝑔𝑔𝑘𝑘 = 𝑎𝑎𝑘𝑘 = 1
2𝑏𝑏𝑘𝑘 = 𝑁𝑁

2𝐶𝐶 . (47) 

 

Since the system energy obtained from the two statistical methods (baseon and midson) are equal, namely: 

𝐾𝐾𝑘𝑘 = 𝑁𝑁𝐸𝐸𝑠𝑠
𝑘𝑘 ≡ 𝐶𝐶𝜅𝜅𝑘𝑘  ⟹  𝐾𝐾𝑘𝑘 = 𝑁𝑁 ≡ 𝐶𝐶𝜅̃𝜅𝑘𝑘, (48) 

the digit of the midson’s main energy is: 

𝜅̃𝜅𝑘𝑘 = 𝐾𝐾𝑘𝑘

𝐶𝐶 = 𝑁𝑁
𝐶𝐶 = 1

𝑏𝑏𝑘𝑘 = 2𝑎𝑎𝑘𝑘. (49) 

From the equilibrium condition: (𝜅̃𝜅𝑘𝑘)2 = 2𝜆̃𝜆𝑘𝑘𝜂̃𝜂𝑘𝑘, the digit of the midson’s front energy is derived as: 

𝜆̃𝜆𝑘𝑘 =
(𝜅̃𝜅𝑘𝑘)2

2𝜂̃𝜂𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2. (50) 

The entire energy of the midson equals the sum of the front and back energies, thus: 

𝜖𝜖̃𝑘𝑘 = 𝜆̃𝜆𝑘𝑘 + 𝜂̃𝜂𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2 + 1. (51) 

 

Let the average volume of a midson be 𝑉𝑉𝑠𝑠, and the digit of the system volume equal the number of midsons, 𝑉̃𝑉𝑘𝑘 = 𝐶𝐶, 

then we have: 

𝐾𝐾𝑘𝑘 = 𝐶𝐶𝜅̃𝜅𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃1
𝑘𝑘, 𝐿̃𝐿𝑘𝑘 = 𝐶𝐶𝜆̃𝜆𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃2

𝑘𝑘, 𝐻̃𝐻𝑘𝑘 = 𝐶𝐶𝜂̃𝜂𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃3
𝑘𝑘. (52) 

From this, we find the digit of the system’s motion pressure: 

𝑃̃𝑃1
𝑘𝑘 = 𝜅̃𝜅𝑘𝑘 = 2𝑎𝑎𝑘𝑘, 𝑃̃𝑃2

𝑘𝑘 = 𝜆̃𝜆𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2, 𝑃̃𝑃3
𝑘𝑘 = 𝜂̃𝜂𝑘𝑘 = 1. (53) 

It should be noted that the volume scale 𝑉𝑉𝑠𝑠 represents the average volume of a midson and is not equal to the motion 

volume 𝑉𝑉𝑛𝑛 of the midson. 

 

The calculation methods for the translational, rotational, and vibrational areas are entirely analogous. The mesoscopic 

equilibrium conditions for the three areas are given below: 

Λℎ: 𝜆̃𝜆ℎ = − 3
2 ∑ 𝜌𝜌𝑛𝑛 ln(0.5𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1, (54a) 

𝛬𝛬𝑘𝑘: 𝜂̃𝜂𝑘𝑘 = − 3
2 ∑ 𝜌𝜌𝑛𝑛 𝑙𝑙𝑙𝑙(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1, (54b) 

𝛬𝛬𝑙𝑙: 𝜅̃𝜅𝑙𝑙 = − 3
2 ∑ 𝜌𝜌𝑛𝑛 ln(2𝜋𝜋𝐼𝐼𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1. (54c) 

The statistical results for the three areas are summarized as follows: 

𝑃̃𝑃3 = 1, 𝐸̃𝐸3 = 𝐶𝐶, 𝑏𝑏 = 𝐸̃𝐸3 𝐸̃𝐸1⁄ = 𝐶𝐶 𝑁𝑁⁄ . (55) 

Choosing the baseon’s number N and the midson’s number C as independent parameters, and using the constraint 

 

Let the average volume of a midson be Vs, and the digit of the system volume equal the number of midsons, V ̃k= C, then we have:

 

 

𝑔𝑔𝑘𝑘 = 𝑎𝑎𝑘𝑘 = 1
2𝑏𝑏𝑘𝑘 = 𝑁𝑁

2𝐶𝐶 . (47) 

 

Since the system energy obtained from the two statistical methods (baseon and midson) are equal, namely: 

𝐾𝐾𝑘𝑘 = 𝑁𝑁𝐸𝐸𝑠𝑠
𝑘𝑘 ≡ 𝐶𝐶𝜅𝜅𝑘𝑘  ⟹  𝐾𝐾𝑘𝑘 = 𝑁𝑁 ≡ 𝐶𝐶𝜅̃𝜅𝑘𝑘, (48) 

the digit of the midson’s main energy is: 

𝜅̃𝜅𝑘𝑘 = 𝐾𝐾𝑘𝑘

𝐶𝐶 = 𝑁𝑁
𝐶𝐶 = 1

𝑏𝑏𝑘𝑘 = 2𝑎𝑎𝑘𝑘. (49) 

From the equilibrium condition: (𝜅̃𝜅𝑘𝑘)2 = 2𝜆̃𝜆𝑘𝑘𝜂̃𝜂𝑘𝑘, the digit of the midson’s front energy is derived as: 

𝜆̃𝜆𝑘𝑘 =
(𝜅̃𝜅𝑘𝑘)2

2𝜂̃𝜂𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2. (50) 

The entire energy of the midson equals the sum of the front and back energies, thus: 

𝜖𝜖̃𝑘𝑘 = 𝜆̃𝜆𝑘𝑘 + 𝜂̃𝜂𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2 + 1. (51) 

 

Let the average volume of a midson be 𝑉𝑉𝑠𝑠, and the digit of the system volume equal the number of midsons, 𝑉̃𝑉𝑘𝑘 = 𝐶𝐶, 

then we have: 

𝐾𝐾𝑘𝑘 = 𝐶𝐶𝜅̃𝜅𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃1
𝑘𝑘, 𝐿̃𝐿𝑘𝑘 = 𝐶𝐶𝜆̃𝜆𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃2

𝑘𝑘, 𝐻̃𝐻𝑘𝑘 = 𝐶𝐶𝜂̃𝜂𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃3
𝑘𝑘. (52) 

From this, we find the digit of the system’s motion pressure: 

𝑃̃𝑃1
𝑘𝑘 = 𝜅̃𝜅𝑘𝑘 = 2𝑎𝑎𝑘𝑘, 𝑃̃𝑃2

𝑘𝑘 = 𝜆̃𝜆𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2, 𝑃̃𝑃3
𝑘𝑘 = 𝜂̃𝜂𝑘𝑘 = 1. (53) 

It should be noted that the volume scale 𝑉𝑉𝑠𝑠 represents the average volume of a midson and is not equal to the motion 

volume 𝑉𝑉𝑛𝑛 of the midson. 

 

The calculation methods for the translational, rotational, and vibrational areas are entirely analogous. The mesoscopic 

equilibrium conditions for the three areas are given below: 

Λℎ: 𝜆̃𝜆ℎ = − 3
2 ∑ 𝜌𝜌𝑛𝑛 ln(0.5𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1, (54a) 

𝛬𝛬𝑘𝑘: 𝜂̃𝜂𝑘𝑘 = − 3
2 ∑ 𝜌𝜌𝑛𝑛 𝑙𝑙𝑙𝑙(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1, (54b) 

𝛬𝛬𝑙𝑙: 𝜅̃𝜅𝑙𝑙 = − 3
2 ∑ 𝜌𝜌𝑛𝑛 ln(2𝜋𝜋𝐼𝐼𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1. (54c) 

The statistical results for the three areas are summarized as follows: 

𝑃̃𝑃3 = 1, 𝐸̃𝐸3 = 𝐶𝐶, 𝑏𝑏 = 𝐸̃𝐸3 𝐸̃𝐸1⁄ = 𝐶𝐶 𝑁𝑁⁄ . (55) 

Choosing the baseon’s number N and the midson’s number C as independent parameters, and using the constraint 

 
From this, we find the digit of the system’s motion pressure:

 

 

𝑔𝑔𝑘𝑘 = 𝑎𝑎𝑘𝑘 = 1
2𝑏𝑏𝑘𝑘 = 𝑁𝑁

2𝐶𝐶 . (47) 

 

Since the system energy obtained from the two statistical methods (baseon and midson) are equal, namely: 

𝐾𝐾𝑘𝑘 = 𝑁𝑁𝐸𝐸𝑠𝑠
𝑘𝑘 ≡ 𝐶𝐶𝜅𝜅𝑘𝑘  ⟹  𝐾𝐾𝑘𝑘 = 𝑁𝑁 ≡ 𝐶𝐶𝜅̃𝜅𝑘𝑘, (48) 

the digit of the midson’s main energy is: 

𝜅̃𝜅𝑘𝑘 = 𝐾𝐾𝑘𝑘

𝐶𝐶 = 𝑁𝑁
𝐶𝐶 = 1

𝑏𝑏𝑘𝑘 = 2𝑎𝑎𝑘𝑘. (49) 

From the equilibrium condition: (𝜅̃𝜅𝑘𝑘)2 = 2𝜆̃𝜆𝑘𝑘𝜂̃𝜂𝑘𝑘, the digit of the midson’s front energy is derived as: 

𝜆̃𝜆𝑘𝑘 =
(𝜅̃𝜅𝑘𝑘)2

2𝜂̃𝜂𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2. (50) 

The entire energy of the midson equals the sum of the front and back energies, thus: 

𝜖𝜖̃𝑘𝑘 = 𝜆̃𝜆𝑘𝑘 + 𝜂̃𝜂𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2 + 1. (51) 

 

Let the average volume of a midson be 𝑉𝑉𝑠𝑠, and the digit of the system volume equal the number of midsons, 𝑉̃𝑉𝑘𝑘 = 𝐶𝐶, 

then we have: 

𝐾𝐾𝑘𝑘 = 𝐶𝐶𝜅̃𝜅𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃1
𝑘𝑘, 𝐿̃𝐿𝑘𝑘 = 𝐶𝐶𝜆̃𝜆𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃2

𝑘𝑘, 𝐻̃𝐻𝑘𝑘 = 𝐶𝐶𝜂̃𝜂𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃3
𝑘𝑘. (52) 

From this, we find the digit of the system’s motion pressure: 

𝑃̃𝑃1
𝑘𝑘 = 𝜅̃𝜅𝑘𝑘 = 2𝑎𝑎𝑘𝑘, 𝑃̃𝑃2

𝑘𝑘 = 𝜆̃𝜆𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2, 𝑃̃𝑃3
𝑘𝑘 = 𝜂̃𝜂𝑘𝑘 = 1. (53) 

It should be noted that the volume scale 𝑉𝑉𝑠𝑠 represents the average volume of a midson and is not equal to the motion 

volume 𝑉𝑉𝑛𝑛 of the midson. 

 

The calculation methods for the translational, rotational, and vibrational areas are entirely analogous. The mesoscopic 

equilibrium conditions for the three areas are given below: 

Λℎ: 𝜆̃𝜆ℎ = − 3
2 ∑ 𝜌𝜌𝑛𝑛 ln(0.5𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1, (54a) 

𝛬𝛬𝑘𝑘: 𝜂̃𝜂𝑘𝑘 = − 3
2 ∑ 𝜌𝜌𝑛𝑛 𝑙𝑙𝑙𝑙(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1, (54b) 

𝛬𝛬𝑙𝑙: 𝜅̃𝜅𝑙𝑙 = − 3
2 ∑ 𝜌𝜌𝑛𝑛 ln(2𝜋𝜋𝐼𝐼𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1. (54c) 

The statistical results for the three areas are summarized as follows: 

𝑃̃𝑃3 = 1, 𝐸̃𝐸3 = 𝐶𝐶, 𝑏𝑏 = 𝐸̃𝐸3 𝐸̃𝐸1⁄ = 𝐶𝐶 𝑁𝑁⁄ . (55) 

Choosing the baseon’s number N and the midson’s number C as independent parameters, and using the constraint 

It should be noted that the volume scale Vs represents the average volume of a midson and is not equal to the motion volume Vn of the 
midson.

The calculation methods for the translational, rotational, and vibrational areas are entirely analogous. The mesoscopic equilibrium 
conditions for the three areas are given below:

 

 

𝑔𝑔𝑘𝑘 = 𝑎𝑎𝑘𝑘 = 1
2𝑏𝑏𝑘𝑘 = 𝑁𝑁

2𝐶𝐶 . (47) 

 

Since the system energy obtained from the two statistical methods (baseon and midson) are equal, namely: 

𝐾𝐾𝑘𝑘 = 𝑁𝑁𝐸𝐸𝑠𝑠
𝑘𝑘 ≡ 𝐶𝐶𝜅𝜅𝑘𝑘  ⟹  𝐾𝐾𝑘𝑘 = 𝑁𝑁 ≡ 𝐶𝐶𝜅̃𝜅𝑘𝑘, (48) 

the digit of the midson’s main energy is: 

𝜅̃𝜅𝑘𝑘 = 𝐾𝐾𝑘𝑘

𝐶𝐶 = 𝑁𝑁
𝐶𝐶 = 1

𝑏𝑏𝑘𝑘 = 2𝑎𝑎𝑘𝑘. (49) 

From the equilibrium condition: (𝜅̃𝜅𝑘𝑘)2 = 2𝜆̃𝜆𝑘𝑘𝜂̃𝜂𝑘𝑘, the digit of the midson’s front energy is derived as: 

𝜆̃𝜆𝑘𝑘 =
(𝜅̃𝜅𝑘𝑘)2

2𝜂̃𝜂𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2. (50) 

The entire energy of the midson equals the sum of the front and back energies, thus: 

𝜖𝜖̃𝑘𝑘 = 𝜆̃𝜆𝑘𝑘 + 𝜂̃𝜂𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2 + 1. (51) 

 

Let the average volume of a midson be 𝑉𝑉𝑠𝑠, and the digit of the system volume equal the number of midsons, 𝑉̃𝑉𝑘𝑘 = 𝐶𝐶, 

then we have: 

𝐾𝐾𝑘𝑘 = 𝐶𝐶𝜅̃𝜅𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃1
𝑘𝑘, 𝐿̃𝐿𝑘𝑘 = 𝐶𝐶𝜆̃𝜆𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃2

𝑘𝑘, 𝐻̃𝐻𝑘𝑘 = 𝐶𝐶𝜂̃𝜂𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃3
𝑘𝑘. (52) 

From this, we find the digit of the system’s motion pressure: 

𝑃̃𝑃1
𝑘𝑘 = 𝜅̃𝜅𝑘𝑘 = 2𝑎𝑎𝑘𝑘, 𝑃̃𝑃2

𝑘𝑘 = 𝜆̃𝜆𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2, 𝑃̃𝑃3
𝑘𝑘 = 𝜂̃𝜂𝑘𝑘 = 1. (53) 

It should be noted that the volume scale 𝑉𝑉𝑠𝑠 represents the average volume of a midson and is not equal to the motion 

volume 𝑉𝑉𝑛𝑛 of the midson. 

 

The calculation methods for the translational, rotational, and vibrational areas are entirely analogous. The mesoscopic 

equilibrium conditions for the three areas are given below: 

Λℎ: 𝜆̃𝜆ℎ = − 3
2 ∑ 𝜌𝜌𝑛𝑛 ln(0.5𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1, (54a) 

𝛬𝛬𝑘𝑘: 𝜂̃𝜂𝑘𝑘 = − 3
2 ∑ 𝜌𝜌𝑛𝑛 𝑙𝑙𝑙𝑙(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1, (54b) 

𝛬𝛬𝑙𝑙: 𝜅̃𝜅𝑙𝑙 = − 3
2 ∑ 𝜌𝜌𝑛𝑛 ln(2𝜋𝜋𝐼𝐼𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1. (54c) 

The statistical results for the three areas are summarized as follows: 

𝑃̃𝑃3 = 1, 𝐸̃𝐸3 = 𝐶𝐶, 𝑏𝑏 = 𝐸̃𝐸3 𝐸̃𝐸1⁄ = 𝐶𝐶 𝑁𝑁⁄ . (55) 

Choosing the baseon’s number N and the midson’s number C as independent parameters, and using the constraint 

The statistical results for the three areas are summarized as follows:

 

 

𝑔𝑔𝑘𝑘 = 𝑎𝑎𝑘𝑘 = 1
2𝑏𝑏𝑘𝑘 = 𝑁𝑁

2𝐶𝐶 . (47) 

 

Since the system energy obtained from the two statistical methods (baseon and midson) are equal, namely: 

𝐾𝐾𝑘𝑘 = 𝑁𝑁𝐸𝐸𝑠𝑠
𝑘𝑘 ≡ 𝐶𝐶𝜅𝜅𝑘𝑘  ⟹  𝐾𝐾𝑘𝑘 = 𝑁𝑁 ≡ 𝐶𝐶𝜅̃𝜅𝑘𝑘, (48) 
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𝜅̃𝜅𝑘𝑘 = 𝐾𝐾𝑘𝑘

𝐶𝐶 = 𝑁𝑁
𝐶𝐶 = 1

𝑏𝑏𝑘𝑘 = 2𝑎𝑎𝑘𝑘. (49) 

From the equilibrium condition: (𝜅̃𝜅𝑘𝑘)2 = 2𝜆̃𝜆𝑘𝑘𝜂̃𝜂𝑘𝑘, the digit of the midson’s front energy is derived as: 

𝜆̃𝜆𝑘𝑘 =
(𝜅̃𝜅𝑘𝑘)2
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Let the average volume of a midson be 𝑉𝑉𝑠𝑠, and the digit of the system volume equal the number of midsons, 𝑉̃𝑉𝑘𝑘 = 𝐶𝐶, 
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𝑘𝑘, 𝐿̃𝐿𝑘𝑘 = 𝐶𝐶𝜆̃𝜆𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃2

𝑘𝑘, 𝐻̃𝐻𝑘𝑘 = 𝐶𝐶𝜂̃𝜂𝑘𝑘 = 𝑉̃𝑉𝑘𝑘𝑃̃𝑃3
𝑘𝑘. (52) 

From this, we find the digit of the system’s motion pressure: 

𝑃̃𝑃1
𝑘𝑘 = 𝜅̃𝜅𝑘𝑘 = 2𝑎𝑎𝑘𝑘, 𝑃̃𝑃2

𝑘𝑘 = 𝜆̃𝜆𝑘𝑘 = 2(𝑎𝑎𝑘𝑘)2, 𝑃̃𝑃3
𝑘𝑘 = 𝜂̃𝜂𝑘𝑘 = 1. (53) 

It should be noted that the volume scale 𝑉𝑉𝑠𝑠 represents the average volume of a midson and is not equal to the motion 

volume 𝑉𝑉𝑛𝑛 of the midson. 

 

The calculation methods for the translational, rotational, and vibrational areas are entirely analogous. The mesoscopic 

equilibrium conditions for the three areas are given below: 

Λℎ: 𝜆̃𝜆ℎ = − 3
2 ∑ 𝜌𝜌𝑛𝑛 ln(0.5𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1, (54a) 

𝛬𝛬𝑘𝑘: 𝜂̃𝜂𝑘𝑘 = − 3
2 ∑ 𝜌𝜌𝑛𝑛 𝑙𝑙𝑙𝑙(2𝜋𝜋𝑚̃𝑚𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1, (54b) 

𝛬𝛬𝑙𝑙: 𝜅̃𝜅𝑙𝑙 = − 3
2 ∑ 𝜌𝜌𝑛𝑛 ln(2𝜋𝜋𝐼𝐼𝑛𝑛𝛿𝛿𝑛𝑛

2) = 1. (54c) 

The statistical results for the three areas are summarized as follows: 

𝑃̃𝑃3 = 1, 𝐸̃𝐸3 = 𝐶𝐶, 𝑏𝑏 = 𝐸̃𝐸3 𝐸̃𝐸1⁄ = 𝐶𝐶 𝑁𝑁⁄ . (55) 

Choosing the baseon’s number N and the midson’s number C as independent parameters, and using the constraint Choosing the baseon’s number N and the midson’s number C as independent parameters, and using the constraint 2ab =1, it is possible 
to express the energy, pressure, and order degree entirely in terms of N and C, as shown in Table 1.

 

 

2𝑎𝑎𝑎𝑎 = 1, it is possible to express the energy, pressure, and order degree entirely in terms of N and C, as shown in Table 

1. 

State Function Vibration Area Translation Area Rotation Area 

Energy Scale 𝐸𝐸𝑠𝑠 = ℎ𝐷𝐷 𝐸𝐸𝑠𝑠 = 𝑘𝑘𝑘𝑘 𝐸𝐸𝑠𝑠 = 𝑙𝑙𝑙𝑙 

Front Order Degree 𝑎𝑎 = 𝑁𝑁 (2𝐶𝐶)⁄  𝑎𝑎 = 𝑁𝑁 (2𝐶𝐶)⁄  𝑎𝑎 = 𝑁𝑁 (2𝐶𝐶)⁄  

Back Order Degree 𝑏𝑏 = 𝐶𝐶 𝑁𝑁⁄  𝑏𝑏 = 𝐶𝐶 𝑁𝑁⁄  𝑏𝑏 = 𝐶𝐶 𝑁𝑁⁄  

Main Energy 𝐻̃𝐻 = 𝑁𝑁 𝐾𝐾 = 𝑁𝑁 𝐿̃𝐿 = 𝑁𝑁 

Front Energy 𝐾𝐾 = 𝑎𝑎𝑎𝑎 = 𝑁𝑁2 (2𝐶𝐶)⁄  𝐿̃𝐿 = 𝑎𝑎𝑎𝑎 = 𝑁𝑁2 (2𝐶𝐶)⁄  𝐻̃𝐻 = 𝑎𝑎𝑎𝑎 = 𝑁𝑁2 (2𝐶𝐶)⁄  

Back Energy 𝐿̃𝐿 = 𝑏𝑏𝑏𝑏 = 𝐶𝐶 𝐻̃𝐻 = 𝑏𝑏𝑏𝑏 = 𝐶𝐶 𝐾𝐾 = 𝑏𝑏𝑏𝑏 = 𝐶𝐶 

Volume 𝑉̃𝑉 = 𝐶𝐶 𝑉̃𝑉 = 𝐶𝐶 𝑉̃𝑉 = 𝐶𝐶 

Main Pressure  𝑃̃𝑃1 = 𝜂̃𝜂 = 𝑁𝑁 𝐶𝐶⁄  𝑃̃𝑃1 = 𝜅̃𝜅 = 𝑁𝑁 𝐶𝐶⁄  𝑃̃𝑃1 = 𝜆̃𝜆 = 𝑁𝑁 𝐶𝐶⁄  

Front Pressure 𝑃̃𝑃2 = 𝜅̃𝜅 = 𝑁𝑁2 (2𝐶𝐶2)⁄  𝑃̃𝑃2 = 𝜆̃𝜆 = 𝑁𝑁2 (2𝐶𝐶2)⁄  𝑃̃𝑃2 = 𝜂̃𝜂 = 𝑁𝑁2 (2𝐶𝐶2)⁄  

Back Pressure 𝑃̃𝑃3 = 𝜆̃𝜆 = 1 𝑃̃𝑃3 = 𝜂̃𝜂 = 1 𝑃̃𝑃3 = 𝜅̃𝜅 = 1 

Table 1: Digitization of Energy and Pressure 

 

4. Differential Equations of State 

4.1. Five-Parameter Theorem 

TABLE 2 presents the digits of derived energy for the equilibrium system. Since 𝑎𝑎 = 𝑁𝑁 (2𝐶𝐶)⁄  and 𝑏𝑏 = 𝐶𝐶 𝑁𝑁⁄ , all 

values are functions of N and C. 

Derived Energy Energy of System Energy of Midson 

Entire Energy 𝐸̃𝐸 = (𝑎𝑎 + 𝑏𝑏)𝑁𝑁 𝜖𝜖̃ = 2𝑎𝑎2 + 1 

Potential Energy 𝐽𝐽 = (𝑏𝑏 − 1)𝑁𝑁 𝜑̃𝜑 = 1 − 2𝑎𝑎 

Thermal Energy 𝑄̃𝑄 = (1 + 𝑎𝑎)𝑁𝑁 𝜃̃𝜃 = 2𝑎𝑎(1 + 𝑎𝑎) 
Chemical Energy 𝐺̃𝐺 = (𝑎𝑎 − 𝑏𝑏)𝑁𝑁 𝛾̃𝛾 = 2𝑎𝑎2 − 1 

Internal Energy 𝑈̃𝑈 = (1 + 𝑎𝑎 − 𝑏𝑏)𝑁𝑁 𝜐̃𝜐 = 2𝑎𝑎 + 2𝑎𝑎2 − 1 

Enthalpic Energy 𝑌̃𝑌 = (1 + 2𝑎𝑎 − 𝑏𝑏)𝑁𝑁 𝜓̃𝜓 = 2𝑎𝑎 + 4𝑎𝑎2 − 1 

Table 2: Derived Energy of the System and the Midson 
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Table 1: Digitization of Energy and Pressure

 

 

2𝑎𝑎𝑎𝑎 = 1, it is possible to express the energy, pressure, and order degree entirely in terms of N and C, as shown in Table 

1. 

State Function Vibration Area Translation Area Rotation Area 

Energy Scale 𝐸𝐸𝑠𝑠 = ℎ𝐷𝐷 𝐸𝐸𝑠𝑠 = 𝑘𝑘𝑘𝑘 𝐸𝐸𝑠𝑠 = 𝑙𝑙𝑙𝑙 

Front Order Degree 𝑎𝑎 = 𝑁𝑁 (2𝐶𝐶)⁄  𝑎𝑎 = 𝑁𝑁 (2𝐶𝐶)⁄  𝑎𝑎 = 𝑁𝑁 (2𝐶𝐶)⁄  

Back Order Degree 𝑏𝑏 = 𝐶𝐶 𝑁𝑁⁄  𝑏𝑏 = 𝐶𝐶 𝑁𝑁⁄  𝑏𝑏 = 𝐶𝐶 𝑁𝑁⁄  

Main Energy 𝐻̃𝐻 = 𝑁𝑁 𝐾𝐾 = 𝑁𝑁 𝐿̃𝐿 = 𝑁𝑁 

Front Energy 𝐾𝐾 = 𝑎𝑎𝑎𝑎 = 𝑁𝑁2 (2𝐶𝐶)⁄  𝐿̃𝐿 = 𝑎𝑎𝑎𝑎 = 𝑁𝑁2 (2𝐶𝐶)⁄  𝐻̃𝐻 = 𝑎𝑎𝑎𝑎 = 𝑁𝑁2 (2𝐶𝐶)⁄  

Back Energy 𝐿̃𝐿 = 𝑏𝑏𝑏𝑏 = 𝐶𝐶 𝐻̃𝐻 = 𝑏𝑏𝑏𝑏 = 𝐶𝐶 𝐾𝐾 = 𝑏𝑏𝑏𝑏 = 𝐶𝐶 

Volume 𝑉̃𝑉 = 𝐶𝐶 𝑉̃𝑉 = 𝐶𝐶 𝑉̃𝑉 = 𝐶𝐶 

Main Pressure  𝑃̃𝑃1 = 𝜂̃𝜂 = 𝑁𝑁 𝐶𝐶⁄  𝑃̃𝑃1 = 𝜅̃𝜅 = 𝑁𝑁 𝐶𝐶⁄  𝑃̃𝑃1 = 𝜆̃𝜆 = 𝑁𝑁 𝐶𝐶⁄  

Front Pressure 𝑃̃𝑃2 = 𝜅̃𝜅 = 𝑁𝑁2 (2𝐶𝐶2)⁄  𝑃̃𝑃2 = 𝜆̃𝜆 = 𝑁𝑁2 (2𝐶𝐶2)⁄  𝑃̃𝑃2 = 𝜂̃𝜂 = 𝑁𝑁2 (2𝐶𝐶2)⁄  

Back Pressure 𝑃̃𝑃3 = 𝜆̃𝜆 = 1 𝑃̃𝑃3 = 𝜂̃𝜂 = 1 𝑃̃𝑃3 = 𝜅̃𝜅 = 1 

Table 1: Digitization of Energy and Pressure 

 

4. Differential Equations of State 

4.1. Five-Parameter Theorem 

TABLE 2 presents the digits of derived energy for the equilibrium system. Since 𝑎𝑎 = 𝑁𝑁 (2𝐶𝐶)⁄  and 𝑏𝑏 = 𝐶𝐶 𝑁𝑁⁄ , all 

values are functions of N and C. 

Derived Energy Energy of System Energy of Midson 

Entire Energy 𝐸̃𝐸 = (𝑎𝑎 + 𝑏𝑏)𝑁𝑁 𝜖𝜖̃ = 2𝑎𝑎2 + 1 

Potential Energy 𝐽𝐽 = (𝑏𝑏 − 1)𝑁𝑁 𝜑̃𝜑 = 1 − 2𝑎𝑎 

Thermal Energy 𝑄̃𝑄 = (1 + 𝑎𝑎)𝑁𝑁 𝜃̃𝜃 = 2𝑎𝑎(1 + 𝑎𝑎) 
Chemical Energy 𝐺̃𝐺 = (𝑎𝑎 − 𝑏𝑏)𝑁𝑁 𝛾̃𝛾 = 2𝑎𝑎2 − 1 

Internal Energy 𝑈̃𝑈 = (1 + 𝑎𝑎 − 𝑏𝑏)𝑁𝑁 𝜐̃𝜐 = 2𝑎𝑎 + 2𝑎𝑎2 − 1 

Enthalpic Energy 𝑌̃𝑌 = (1 + 2𝑎𝑎 − 𝑏𝑏)𝑁𝑁 𝜓̃𝜓 = 2𝑎𝑎 + 4𝑎𝑎2 − 1 

Table 2: Derived Energy of the System and the Midson 

 

 

 

4. Differential Equations of State
4.1. Five-Parameter Theorem
TABLE 2 presents the digits of derived energy for the equilibrium system. Since a = N ⁄((2C) ) and b = C⁄N, all values are functions of 
N and C

 

 

2𝑎𝑎𝑎𝑎 = 1, it is possible to express the energy, pressure, and order degree entirely in terms of N and C, as shown in Table 

1. 

State Function Vibration Area Translation Area Rotation Area 

Energy Scale 𝐸𝐸𝑠𝑠 = ℎ𝐷𝐷 𝐸𝐸𝑠𝑠 = 𝑘𝑘𝑘𝑘 𝐸𝐸𝑠𝑠 = 𝑙𝑙𝑙𝑙 

Front Order Degree 𝑎𝑎 = 𝑁𝑁 (2𝐶𝐶)⁄  𝑎𝑎 = 𝑁𝑁 (2𝐶𝐶)⁄  𝑎𝑎 = 𝑁𝑁 (2𝐶𝐶)⁄  

Back Order Degree 𝑏𝑏 = 𝐶𝐶 𝑁𝑁⁄  𝑏𝑏 = 𝐶𝐶 𝑁𝑁⁄  𝑏𝑏 = 𝐶𝐶 𝑁𝑁⁄  

Main Energy 𝐻̃𝐻 = 𝑁𝑁 𝐾𝐾 = 𝑁𝑁 𝐿̃𝐿 = 𝑁𝑁 

Front Energy 𝐾𝐾 = 𝑎𝑎𝑎𝑎 = 𝑁𝑁2 (2𝐶𝐶)⁄  𝐿̃𝐿 = 𝑎𝑎𝑎𝑎 = 𝑁𝑁2 (2𝐶𝐶)⁄  𝐻̃𝐻 = 𝑎𝑎𝑎𝑎 = 𝑁𝑁2 (2𝐶𝐶)⁄  

Back Energy 𝐿̃𝐿 = 𝑏𝑏𝑏𝑏 = 𝐶𝐶 𝐻̃𝐻 = 𝑏𝑏𝑏𝑏 = 𝐶𝐶 𝐾𝐾 = 𝑏𝑏𝑏𝑏 = 𝐶𝐶 

Volume 𝑉̃𝑉 = 𝐶𝐶 𝑉̃𝑉 = 𝐶𝐶 𝑉̃𝑉 = 𝐶𝐶 

Main Pressure  𝑃̃𝑃1 = 𝜂̃𝜂 = 𝑁𝑁 𝐶𝐶⁄  𝑃̃𝑃1 = 𝜅̃𝜅 = 𝑁𝑁 𝐶𝐶⁄  𝑃̃𝑃1 = 𝜆̃𝜆 = 𝑁𝑁 𝐶𝐶⁄  

Front Pressure 𝑃̃𝑃2 = 𝜅̃𝜅 = 𝑁𝑁2 (2𝐶𝐶2)⁄  𝑃̃𝑃2 = 𝜆̃𝜆 = 𝑁𝑁2 (2𝐶𝐶2)⁄  𝑃̃𝑃2 = 𝜂̃𝜂 = 𝑁𝑁2 (2𝐶𝐶2)⁄  

Back Pressure 𝑃̃𝑃3 = 𝜆̃𝜆 = 1 𝑃̃𝑃3 = 𝜂̃𝜂 = 1 𝑃̃𝑃3 = 𝜅̃𝜅 = 1 

Table 1: Digitization of Energy and Pressure 

 

4. Differential Equations of State 

4.1. Five-Parameter Theorem 

TABLE 2 presents the digits of derived energy for the equilibrium system. Since 𝑎𝑎 = 𝑁𝑁 (2𝐶𝐶)⁄  and 𝑏𝑏 = 𝐶𝐶 𝑁𝑁⁄ , all 

values are functions of N and C. 

Derived Energy Energy of System Energy of Midson 

Entire Energy 𝐸̃𝐸 = (𝑎𝑎 + 𝑏𝑏)𝑁𝑁 𝜖𝜖̃ = 2𝑎𝑎2 + 1 

Potential Energy 𝐽𝐽 = (𝑏𝑏 − 1)𝑁𝑁 𝜑̃𝜑 = 1 − 2𝑎𝑎 

Thermal Energy 𝑄̃𝑄 = (1 + 𝑎𝑎)𝑁𝑁 𝜃̃𝜃 = 2𝑎𝑎(1 + 𝑎𝑎) 
Chemical Energy 𝐺̃𝐺 = (𝑎𝑎 − 𝑏𝑏)𝑁𝑁 𝛾̃𝛾 = 2𝑎𝑎2 − 1 

Internal Energy 𝑈̃𝑈 = (1 + 𝑎𝑎 − 𝑏𝑏)𝑁𝑁 𝜐̃𝜐 = 2𝑎𝑎 + 2𝑎𝑎2 − 1 

Enthalpic Energy 𝑌̃𝑌 = (1 + 2𝑎𝑎 − 𝑏𝑏)𝑁𝑁 𝜓̃𝜓 = 2𝑎𝑎 + 4𝑎𝑎2 − 1 

Table 2: Derived Energy of the System and the Midson 

 

 

 

Table 2: Derived Energy of the System and the Midson

It can be seen that only two particle numbers, N and C, are sufficient to express all digits of motion energy, derived energy, pressure, 
and order degree. Meanwhile, all scales of the system can be covariant derived through three meta scales, {ms,Vs,Es}. Therefore, all 
thermodynamic functions can be fully represented by two digits and three scales. This conclusion is known as the five-parameter 
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ℎ〉. Therefore, a thermal entropy function S can be defined uniformly across the three areas: 

𝑆𝑆 ≔ 𝑄𝑄
𝐸𝐸𝑠𝑠

= 𝑆̃𝑆 ∙ 𝑆𝑆𝑠𝑠 ;  𝑆̃𝑆 = 𝑄̃𝑄 = (1 + 𝑎𝑎)𝑁𝑁 , 𝑆𝑆𝑠𝑠 = 1. (56) 

Different from the classical thermodynamic entropy, the essence of thermal entropy is the digit of thermal energy, since 

the scale of thermal entropy is 𝑆𝑆𝑠𝑠 = 1. As an extensive quantity, the thermal entropy per midson is: 
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𝐶𝐶 = 𝑄𝑄 𝐶𝐶⁄
𝐸𝐸𝑠𝑠

= 𝜃𝜃
𝐸𝐸𝑠𝑠

 ;  𝑆𝑆 = 𝐶𝐶𝐶𝐶, 𝜃𝜃 = 𝑄𝑄
𝐶𝐶 = 𝜎𝜎𝐸𝐸𝑠𝑠. (57) 

Classical thermodynamics lacks a thermal energy function; the classical entropy function 𝑆𝑆∗ is defined by heat 𝑄𝑄∗ 

via 𝑑𝑑𝑆𝑆∗ ≥ 𝛿𝛿𝑄𝑄∗ 𝑇𝑇⁄ . Classical entropy uses temperature as a unified motion intensity without distinguishing among 

liquid, solid, and gas states. Moreover, classical entropy includes the unit conversion coefficient k, whereas thermal 

entropy is a dimensionless pure digit. 
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Furthermore, since the main energy equals the internal energy minus the chemical energy, i.e., 𝜆𝜆 = 𝜐𝜐 − 𝛾𝛾, it follows 

that 𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑑𝑑 − 𝑑𝑑𝑑𝑑. Thus, the differentials of the midson’s internal energy and chemical energy are respectively: 

𝑑𝑑𝑑𝑑 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 − 𝑃𝑃2𝑑𝑑𝑉𝑉𝑠𝑠, 𝑑𝑑𝑑𝑑 = −𝜎𝜎𝜎𝜎𝐸𝐸𝑠𝑠 + 𝑉𝑉𝑠𝑠𝑑𝑑𝑃𝑃2. (59) 
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energies are λ, η, and κ, respectively. The front energy and thermal energy can be expressed as η = P2 Vs and θ =σEs. Since the main 
energy equals the thermal energy minus the front energy, i.e., λ = θ - η, the differential of the midson’s main energy is:
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From this, the total differential of the system’s chemical energy can be calculated as: 

𝑑𝑑𝑑𝑑 = 𝑑𝑑(𝐶𝐶𝐶𝐶) = 𝐶𝐶𝐶𝐶𝐶𝐶 + 𝛾𝛾𝛾𝛾𝛾𝛾

= 𝐶𝐶(−𝜎𝜎𝜎𝜎𝐸𝐸𝑠𝑠 + 𝑉𝑉𝑠𝑠𝑑𝑑𝑃𝑃2) + 𝛾𝛾𝛾𝛾𝛾𝛾 = −𝑆𝑆𝑆𝑆𝐸𝐸𝑠𝑠 + 𝑉𝑉𝑉𝑉𝑃𝑃2 + 𝛾𝛾𝛾𝛾𝛾𝛾. 

Furthermore, since the main energy equals the internal energy minus the chemical energy, i.e., λ = υ - γ, it follows that d λ= dυ -dγ. Thus, 
the differentials of the midson’s internal energy and chemical energy are respectively:

 

 

It can be seen that only two particle numbers, N and C, are sufficient to express all digits of motion energy, derived 

energy, pressure, and order degree. Meanwhile, all scales of the system can be covariant derived through three meta 

scales, {𝑚𝑚𝑠𝑠, 𝑉𝑉𝑠𝑠, 𝐸𝐸𝑠𝑠}. Therefore, all thermodynamic functions can be fully represented by two digits and three scales. 

This conclusion is known as the five-parameter theorem of particle statistics. 

 

4.2. Thermal Entropy Function 

Using natural unit system where the conversion coefficients are 𝑘𝑘∗ ∈ 〈1,1,1〉, the motion intensity equals the energy 

scale, i.e., 𝑇𝑇∗ ∈ 〈𝐸𝐸𝑠𝑠
𝑘𝑘, 𝐸𝐸𝑠𝑠

𝑙𝑙, 𝐸𝐸𝑠𝑠
ℎ〉. Therefore, a thermal entropy function S can be defined uniformly across the three areas: 

𝑆𝑆 ≔ 𝑄𝑄
𝐸𝐸𝑠𝑠

= 𝑆̃𝑆 ∙ 𝑆𝑆𝑠𝑠 ;  𝑆̃𝑆 = 𝑄̃𝑄 = (1 + 𝑎𝑎)𝑁𝑁 , 𝑆𝑆𝑠𝑠 = 1. (56) 

Different from the classical thermodynamic entropy, the essence of thermal entropy is the digit of thermal energy, since 

the scale of thermal entropy is 𝑆𝑆𝑠𝑠 = 1. As an extensive quantity, the thermal entropy per midson is: 

𝜎𝜎 = 𝑆𝑆
𝐶𝐶 = 𝑄𝑄 𝐸𝐸𝑠𝑠⁄

𝐶𝐶 = 𝑄𝑄 𝐶𝐶⁄
𝐸𝐸𝑠𝑠

= 𝜃𝜃
𝐸𝐸𝑠𝑠

 ;  𝑆𝑆 = 𝐶𝐶𝐶𝐶, 𝜃𝜃 = 𝑄𝑄
𝐶𝐶 = 𝜎𝜎𝐸𝐸𝑠𝑠. (57) 

Classical thermodynamics lacks a thermal energy function; the classical entropy function 𝑆𝑆∗ is defined by heat 𝑄𝑄∗ 

via 𝑑𝑑𝑆𝑆∗ ≥ 𝛿𝛿𝑄𝑄∗ 𝑇𝑇⁄ . Classical entropy uses temperature as a unified motion intensity without distinguishing among 

liquid, solid, and gas states. Moreover, classical entropy includes the unit conversion coefficient k, whereas thermal 

entropy is a dimensionless pure digit. 

 

4.3. Fundamental Differential Form 

This section derives the fundamental differential form in the rotation area. For a midson in the rotation area, the main, 

front, and back energies are 𝜆𝜆, 𝜂𝜂, and 𝜅𝜅, respectively. The front energy and thermal energy can be expressed as 𝜂𝜂 =

𝑃𝑃2𝑉𝑉𝑠𝑠  and 𝜃𝜃 = 𝜎𝜎𝐸𝐸𝑠𝑠 . Since the main energy equals the thermal energy minus the front energy, i.e., 𝜆𝜆 = 𝜃𝜃 − 𝜂𝜂 , the 

differential of the midson’s main energy is: 

𝑑𝑑𝑑𝑑 = 𝑑𝑑(𝜃𝜃 − 𝜂𝜂) = 𝑑𝑑(𝜎𝜎𝐸𝐸𝑠𝑠 − 𝑃𝑃2𝑉𝑉𝑠𝑠) = (𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 − 𝑃𝑃2𝑑𝑑𝑉𝑉𝑠𝑠) − (−𝜎𝜎𝜎𝜎𝐸𝐸𝑠𝑠 + 𝑉𝑉𝑠𝑠𝑑𝑑𝑃𝑃2). (58) 

Furthermore, since the main energy equals the internal energy minus the chemical energy, i.e., 𝜆𝜆 = 𝜐𝜐 − 𝛾𝛾, it follows 

that 𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑑𝑑 − 𝑑𝑑𝑑𝑑. Thus, the differentials of the midson’s internal energy and chemical energy are respectively: 

𝑑𝑑𝑑𝑑 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 − 𝑃𝑃2𝑑𝑑𝑉𝑉𝑠𝑠, 𝑑𝑑𝑑𝑑 = −𝜎𝜎𝜎𝜎𝐸𝐸𝑠𝑠 + 𝑉𝑉𝑠𝑠𝑑𝑑𝑃𝑃2. (59) 

From this, the total differential of the system’s chemical energy can be calculated as: 

𝑑𝑑𝑑𝑑 = 𝑑𝑑(𝐶𝐶𝐶𝐶) = 𝐶𝐶𝐶𝐶𝐶𝐶 + 𝛾𝛾𝛾𝛾𝛾𝛾
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that 𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑑𝑑 − 𝑑𝑑𝑑𝑑. Thus, the differentials of the midson’s internal energy and chemical energy are respectively: 
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From this, the total differential of the system’s chemical energy can be calculated as: 

𝑑𝑑𝑑𝑑 = 𝑑𝑑(𝐶𝐶𝐶𝐶) = 𝐶𝐶𝐶𝐶𝐶𝐶 + 𝛾𝛾𝛾𝛾𝛾𝛾

= 𝐶𝐶(−𝜎𝜎𝜎𝜎𝐸𝐸𝑠𝑠 + 𝑉𝑉𝑠𝑠𝑑𝑑𝑃𝑃2) + 𝛾𝛾𝛾𝛾𝛾𝛾 = −𝑆𝑆𝑆𝑆𝐸𝐸𝑠𝑠 + 𝑉𝑉𝑉𝑉𝑃𝑃2 + 𝛾𝛾𝛾𝛾𝛾𝛾. 
That is:

 

 

That is: 

𝑑𝑑𝑑𝑑 = −𝑆𝑆𝑆𝑆𝐸𝐸𝑠𝑠 + 𝑉𝑉𝑉𝑉𝑃𝑃2 + 𝛾𝛾𝛾𝛾𝛾𝛾. (60) 

This expression is termed the fundamental differential form. 

 

Subtracting the fundamental differential form from 𝑑𝑑𝑑𝑑 = 𝐶𝐶𝐶𝐶𝐶𝐶 + 𝛾𝛾𝛾𝛾𝛾𝛾 yields the following identity: 

𝑆𝑆𝑆𝑆𝐸𝐸𝑠𝑠 − 𝑉𝑉𝑉𝑉𝑃𝑃2 + 𝐶𝐶𝐶𝐶𝐶𝐶 = 0. (61) 

Due to cyclic symmetry, the fundamental differential forms in the translation, rotation, and vibration areas share the 

same mathematical form. 

 

4.4. Total Differentials of Energy 

Starting from the fundamental differential form and applying Legendre transformations, the total differentials of 

various energies can be derived. The results are summarized in Table 3. 

 

Energy Relationship Total Differential Equation 

Main Energy 𝐸𝐸1 = 𝐸𝐸2 − 𝐽𝐽 = 𝑄𝑄 − 𝐸𝐸2 = 𝑈𝑈 − 𝐺𝐺 𝑑𝑑𝐸𝐸1 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 − 𝑃𝑃2𝑑𝑑𝑑𝑑 − 𝐶𝐶𝐶𝐶𝐶𝐶 

Front Energy 𝐸𝐸2 = 𝐺𝐺 + 𝐸𝐸3 = 𝑄𝑄 − 𝐸𝐸1 = 𝑃𝑃2𝑉𝑉 𝑑𝑑𝐸𝐸2 = 𝑆𝑆𝑆𝑆𝐸𝐸𝑠𝑠 + 𝑃𝑃2𝑑𝑑𝑑𝑑 + 𝐶𝐶𝐶𝐶𝐶𝐶 

Back Energy 𝐸𝐸3 = 𝐽𝐽 + 𝐸𝐸1 = 𝐸𝐸2 − 𝐺𝐺 = 𝑄𝑄 − 𝑈𝑈 𝑑𝑑𝐸𝐸3 = 𝑆𝑆𝑆𝑆𝐸𝐸𝑠𝑠 + 𝑃𝑃2𝑑𝑑𝑑𝑑 − 𝛾𝛾𝛾𝛾𝛾𝛾 

Thermal Energy 𝑄𝑄 = 𝐸𝐸1 + 𝐸𝐸2 = 𝑈𝑈 + 𝐸𝐸3 = 𝑆𝑆𝐸𝐸𝑠𝑠 𝑑𝑑𝑑𝑑 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 + 𝑉𝑉𝑉𝑉𝑃𝑃2 − 𝐶𝐶𝐶𝐶𝐶𝐶 

Chemical Energy 𝐺𝐺 = 𝐸𝐸2 − 𝐸𝐸3 = 𝑈𝑈 − 𝐸𝐸1 = 𝐶𝐶𝐶𝐶 𝑑𝑑𝑑𝑑 = −𝑆𝑆𝑆𝑆𝐸𝐸𝑠𝑠 + 𝑉𝑉𝑉𝑉𝑃𝑃2 + 𝛾𝛾𝛾𝛾𝛾𝛾 

Internal Energy 𝑈𝑈 = 𝑄𝑄 − 𝐸𝐸3 = 𝐸𝐸1 + 𝐺𝐺 = 𝐸𝐸1 + 𝐸𝐸2 − 𝐸𝐸3 𝑑𝑑𝑑𝑑 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 − 𝑃𝑃2𝑑𝑑𝑑𝑑 + 𝛾𝛾𝛾𝛾𝛾𝛾 

Enthalpic Energy 𝑌𝑌 = 𝑄𝑄 + 𝐺𝐺 = 𝑈𝑈 + 𝐸𝐸2 = 𝐸𝐸1 + 2𝐸𝐸2 − 𝐸𝐸3 𝑑𝑑𝑑𝑑 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 + 𝑉𝑉𝑉𝑉𝑃𝑃2 + 𝛾𝛾𝛾𝛾𝛾𝛾 

Null 𝑑𝑑𝐸𝐸2 − 𝑑𝑑(𝑃𝑃2𝑉𝑉) = 𝑑𝑑𝑑𝑑 − 𝑑𝑑(𝑆𝑆𝐸𝐸𝑠𝑠) = 𝑑𝑑𝑑𝑑 − 𝑑𝑑(𝐶𝐶𝐶𝐶) = 0 𝑆𝑆𝑆𝑆𝐸𝐸𝑠𝑠 − 𝑉𝑉𝑉𝑉𝑃𝑃2 + 𝐶𝐶𝐶𝐶𝐶𝐶 = 0 

Table 3: Energy Relations and Total Differential Equations 

 

5. Thermodynamic Application 

5.1. State of Liquids 

According to the five-parameter theorem, we calculate the state functions of liquids. The energy scale for a liquid is 

𝐸𝐸𝑠𝑠 = 𝑘𝑘𝑘𝑘, with the main, front, and back energies being 𝐾𝐾, 𝐿𝐿, and 𝐻𝐻, respectively. If the boiling point temperature 𝑇𝑇2 

of the liquid is known, and the molar volume as a function of temperature 𝑉𝑉(𝑇𝑇) is measured, then the number of 

baseons (molecules) in the system equals Avogadro’s constant 𝑁𝑁𝐴𝐴: 

This expression is termed the fundamental differential form.

Subtracting the fundamental differential form from  

 

 

That is: 

𝑑𝑑𝑑𝑑 = −𝑆𝑆𝑆𝑆𝐸𝐸𝑠𝑠 + 𝑉𝑉𝑉𝑉𝑃𝑃2 + 𝛾𝛾𝛾𝛾𝛾𝛾. (60) 

This expression is termed the fundamental differential form. 

 

Subtracting the fundamental differential form from 𝑑𝑑𝑑𝑑 = 𝐶𝐶𝐶𝐶𝐶𝐶 + 𝛾𝛾𝛾𝛾𝛾𝛾 yields the following identity: 

𝑆𝑆𝑆𝑆𝐸𝐸𝑠𝑠 − 𝑉𝑉𝑉𝑉𝑃𝑃2 + 𝐶𝐶𝐶𝐶𝐶𝐶 = 0. (61) 

Due to cyclic symmetry, the fundamental differential forms in the translation, rotation, and vibration areas share the 

same mathematical form. 

 

4.4. Total Differentials of Energy 

Starting from the fundamental differential form and applying Legendre transformations, the total differentials of 

various energies can be derived. The results are summarized in Table 3. 

 

Energy Relationship Total Differential Equation 

Main Energy 𝐸𝐸1 = 𝐸𝐸2 − 𝐽𝐽 = 𝑄𝑄 − 𝐸𝐸2 = 𝑈𝑈 − 𝐺𝐺 𝑑𝑑𝐸𝐸1 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 − 𝑃𝑃2𝑑𝑑𝑑𝑑 − 𝐶𝐶𝐶𝐶𝐶𝐶 

Front Energy 𝐸𝐸2 = 𝐺𝐺 + 𝐸𝐸3 = 𝑄𝑄 − 𝐸𝐸1 = 𝑃𝑃2𝑉𝑉 𝑑𝑑𝐸𝐸2 = 𝑆𝑆𝑆𝑆𝐸𝐸𝑠𝑠 + 𝑃𝑃2𝑑𝑑𝑑𝑑 + 𝐶𝐶𝐶𝐶𝐶𝐶 

Back Energy 𝐸𝐸3 = 𝐽𝐽 + 𝐸𝐸1 = 𝐸𝐸2 − 𝐺𝐺 = 𝑄𝑄 − 𝑈𝑈 𝑑𝑑𝐸𝐸3 = 𝑆𝑆𝑆𝑆𝐸𝐸𝑠𝑠 + 𝑃𝑃2𝑑𝑑𝑑𝑑 − 𝛾𝛾𝛾𝛾𝛾𝛾 

Thermal Energy 𝑄𝑄 = 𝐸𝐸1 + 𝐸𝐸2 = 𝑈𝑈 + 𝐸𝐸3 = 𝑆𝑆𝐸𝐸𝑠𝑠 𝑑𝑑𝑑𝑑 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 + 𝑉𝑉𝑉𝑉𝑃𝑃2 − 𝐶𝐶𝐶𝐶𝐶𝐶 

Chemical Energy 𝐺𝐺 = 𝐸𝐸2 − 𝐸𝐸3 = 𝑈𝑈 − 𝐸𝐸1 = 𝐶𝐶𝐶𝐶 𝑑𝑑𝑑𝑑 = −𝑆𝑆𝑆𝑆𝐸𝐸𝑠𝑠 + 𝑉𝑉𝑉𝑉𝑃𝑃2 + 𝛾𝛾𝛾𝛾𝛾𝛾 

Internal Energy 𝑈𝑈 = 𝑄𝑄 − 𝐸𝐸3 = 𝐸𝐸1 + 𝐺𝐺 = 𝐸𝐸1 + 𝐸𝐸2 − 𝐸𝐸3 𝑑𝑑𝑑𝑑 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 − 𝑃𝑃2𝑑𝑑𝑑𝑑 + 𝛾𝛾𝛾𝛾𝛾𝛾 

Enthalpic Energy 𝑌𝑌 = 𝑄𝑄 + 𝐺𝐺 = 𝑈𝑈 + 𝐸𝐸2 = 𝐸𝐸1 + 2𝐸𝐸2 − 𝐸𝐸3 𝑑𝑑𝑑𝑑 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 + 𝑉𝑉𝑉𝑉𝑃𝑃2 + 𝛾𝛾𝛾𝛾𝛾𝛾 

Null 𝑑𝑑𝐸𝐸2 − 𝑑𝑑(𝑃𝑃2𝑉𝑉) = 𝑑𝑑𝑑𝑑 − 𝑑𝑑(𝑆𝑆𝐸𝐸𝑠𝑠) = 𝑑𝑑𝑑𝑑 − 𝑑𝑑(𝐶𝐶𝐶𝐶) = 0 𝑆𝑆𝑆𝑆𝐸𝐸𝑠𝑠 − 𝑉𝑉𝑉𝑉𝑃𝑃2 + 𝐶𝐶𝐶𝐶𝐶𝐶 = 0 

Table 3: Energy Relations and Total Differential Equations 

 

5. Thermodynamic Application 

5.1. State of Liquids 

According to the five-parameter theorem, we calculate the state functions of liquids. The energy scale for a liquid is 

𝐸𝐸𝑠𝑠 = 𝑘𝑘𝑘𝑘, with the main, front, and back energies being 𝐾𝐾, 𝐿𝐿, and 𝐻𝐻, respectively. If the boiling point temperature 𝑇𝑇2 

of the liquid is known, and the molar volume as a function of temperature 𝑉𝑉(𝑇𝑇) is measured, then the number of 

baseons (molecules) in the system equals Avogadro’s constant 𝑁𝑁𝐴𝐴: 

 yields the following identity:

 

 

That is: 

𝑑𝑑𝑑𝑑 = −𝑆𝑆𝑆𝑆𝐸𝐸𝑠𝑠 + 𝑉𝑉𝑉𝑉𝑃𝑃2 + 𝛾𝛾𝛾𝛾𝛾𝛾. (60) 

This expression is termed the fundamental differential form. 

 

Subtracting the fundamental differential form from 𝑑𝑑𝑑𝑑 = 𝐶𝐶𝐶𝐶𝐶𝐶 + 𝛾𝛾𝛾𝛾𝛾𝛾 yields the following identity: 

𝑆𝑆𝑆𝑆𝐸𝐸𝑠𝑠 − 𝑉𝑉𝑉𝑉𝑃𝑃2 + 𝐶𝐶𝐶𝐶𝐶𝐶 = 0. (61) 

Due to cyclic symmetry, the fundamental differential forms in the translation, rotation, and vibration areas share the 

same mathematical form. 

 

4.4. Total Differentials of Energy 

Starting from the fundamental differential form and applying Legendre transformations, the total differentials of 

various energies can be derived. The results are summarized in Table 3. 

 

Energy Relationship Total Differential Equation 

Main Energy 𝐸𝐸1 = 𝐸𝐸2 − 𝐽𝐽 = 𝑄𝑄 − 𝐸𝐸2 = 𝑈𝑈 − 𝐺𝐺 𝑑𝑑𝐸𝐸1 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 − 𝑃𝑃2𝑑𝑑𝑑𝑑 − 𝐶𝐶𝐶𝐶𝐶𝐶 
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Enthalpic Energy 𝑌𝑌 = 𝑄𝑄 + 𝐺𝐺 = 𝑈𝑈 + 𝐸𝐸2 = 𝐸𝐸1 + 2𝐸𝐸2 − 𝐸𝐸3 𝑑𝑑𝑑𝑑 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 + 𝑉𝑉𝑉𝑉𝑃𝑃2 + 𝛾𝛾𝛾𝛾𝛾𝛾 

Null 𝑑𝑑𝐸𝐸2 − 𝑑𝑑(𝑃𝑃2𝑉𝑉) = 𝑑𝑑𝑑𝑑 − 𝑑𝑑(𝑆𝑆𝐸𝐸𝑠𝑠) = 𝑑𝑑𝑑𝑑 − 𝑑𝑑(𝐶𝐶𝐶𝐶) = 0 𝑆𝑆𝑆𝑆𝐸𝐸𝑠𝑠 − 𝑉𝑉𝑉𝑉𝑃𝑃2 + 𝐶𝐶𝐶𝐶𝐶𝐶 = 0 
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Chemical Energy 𝐺𝐺 = 𝐸𝐸2 − 𝐸𝐸3 = 𝑈𝑈 − 𝐸𝐸1 = 𝐶𝐶𝐶𝐶 𝑑𝑑𝑑𝑑 = −𝑆𝑆𝑆𝑆𝐸𝐸𝑠𝑠 + 𝑉𝑉𝑉𝑉𝑃𝑃2 + 𝛾𝛾𝛾𝛾𝛾𝛾 

Internal Energy 𝑈𝑈 = 𝑄𝑄 − 𝐸𝐸3 = 𝐸𝐸1 + 𝐺𝐺 = 𝐸𝐸1 + 𝐸𝐸2 − 𝐸𝐸3 𝑑𝑑𝑑𝑑 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 − 𝑃𝑃2𝑑𝑑𝑑𝑑 + 𝛾𝛾𝛾𝛾𝛾𝛾 

Enthalpic Energy 𝑌𝑌 = 𝑄𝑄 + 𝐺𝐺 = 𝑈𝑈 + 𝐸𝐸2 = 𝐸𝐸1 + 2𝐸𝐸2 − 𝐸𝐸3 𝑑𝑑𝑑𝑑 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 + 𝑉𝑉𝑉𝑉𝑃𝑃2 + 𝛾𝛾𝛾𝛾𝛾𝛾 

Null 𝑑𝑑𝐸𝐸2 − 𝑑𝑑(𝑃𝑃2𝑉𝑉) = 𝑑𝑑𝑑𝑑 − 𝑑𝑑(𝑆𝑆𝐸𝐸𝑠𝑠) = 𝑑𝑑𝑑𝑑 − 𝑑𝑑(𝐶𝐶𝐶𝐶) = 0 𝑆𝑆𝑆𝑆𝐸𝐸𝑠𝑠 − 𝑉𝑉𝑉𝑉𝑃𝑃2 + 𝐶𝐶𝐶𝐶𝐶𝐶 = 0 
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5. Thermodynamic Application 

5.1. State of Liquids 

According to the five-parameter theorem, we calculate the state functions of liquids. The energy scale for a liquid is 

𝐸𝐸𝑠𝑠 = 𝑘𝑘𝑘𝑘, with the main, front, and back energies being 𝐾𝐾, 𝐿𝐿, and 𝐻𝐻, respectively. If the boiling point temperature 𝑇𝑇2 

of the liquid is known, and the molar volume as a function of temperature 𝑉𝑉(𝑇𝑇) is measured, then the number of 

baseons (molecules) in the system equals Avogadro’s constant 𝑁𝑁𝐴𝐴: 

Table 3: Energy Relations and Total Differential Equations

5. Thermodynamic Application
5.1. State of Liquids
According to the five-parameter theorem, we calculate the state functions of liquids. The energy scale for a liquid is Es= kT, with the 
main, front, and back energies being K, L, and H, respectively. If the boiling point temperature T2 of the liquid is known, and the molar 
volume as a function of temperature V(T) is measured, then the number of baseons (molecules) in the system equals Avogadro’s constant 
NA:

 

 

𝑁𝑁 = 𝑁𝑁𝐴𝐴 = 6.02214076 × 1023mol−1. (62) 

Let the relative molecular mass be 𝜇𝜇, and take the molecular mass as the mass scale: 

𝑚𝑚𝑠𝑠 = 𝜇𝜇
𝑁𝑁 × 10−3 kg. (63) 

Taking the molecular volume at the boiling point as the volume scale: 

𝑉𝑉𝑠𝑠 = 𝑉𝑉(𝑇𝑇2)
𝑁𝑁 . (64) 

Other scales can be derived, e.g. 

𝑃𝑃𝑠𝑠 = 𝐸𝐸𝑠𝑠
𝑉𝑉𝑠𝑠

= 𝑘𝑘𝑘𝑘𝑘𝑘
𝑉𝑉(𝑇𝑇2) , 𝑟𝑟𝑠𝑠 = √𝑉𝑉𝑠𝑠

3 = √𝑉𝑉(𝑇𝑇2)
𝑁𝑁

3
, 𝑡𝑡𝑠𝑠 = √ 𝐼𝐼𝑠𝑠

𝑘𝑘𝑘𝑘 . (65) 

In addition, the number of midsons in the system is: 

𝐶𝐶(𝑇𝑇) = 𝑉̃𝑉 = 𝑉𝑉(𝑇𝑇)
𝑉𝑉𝑠𝑠

= 𝑉𝑉(𝑇𝑇)𝑁𝑁
𝑉𝑉(𝑇𝑇2) ≤ 𝑁𝑁. (66) 

When 𝑇𝑇 = 𝑇𝑇2, 𝐶𝐶 = 𝑁𝑁, indicating complete dissociation of the midsons, which corresponds to the point of the liquid-

gas phase transition. According to the five-parameter theorem, all the state functions of a liquid can be expressed as 

functions of temperature using (N, C), as shown in Table 1 and Table 2. For example, the order degree of the system 

is: 

 𝑎𝑎(𝑇𝑇) ∶= 𝐿𝐿
𝐾𝐾 = 𝑁𝑁

2𝐶𝐶 = 𝑉𝑉(𝑇𝑇2)
2𝑉𝑉(𝑇𝑇) , 𝑏𝑏(𝑇𝑇) ∶= 𝐻𝐻

𝐾𝐾 = 𝐶𝐶
𝑁𝑁 = 𝑉𝑉(𝑇𝑇)

𝑉𝑉(𝑇𝑇2) . (67) 

 

5.2. Laws of Thermodynamics 

The laws of classical thermodynamics can be derived from the total differential equations in TABLE 3. 

 

The Second Law. The total differential equation for thermal energy is: 

𝑑𝑑𝑑𝑑 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 + 𝑉𝑉𝑉𝑉𝑃𝑃2 − 𝐶𝐶𝐶𝐶𝐶𝐶. (68) 

Express each item as an actual quantity: 

𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑄̃𝑄 ∙ 𝐸𝐸𝑠𝑠, 𝑆𝑆 = 𝑆̃𝑆, 𝑉𝑉 = 𝐶𝐶 ∙ 𝑉𝑉𝑠𝑠, 𝑃𝑃2 = 2𝑎𝑎2 ∙ 𝑃𝑃𝑠𝑠, 𝛾𝛾 = (2𝑎𝑎2 − 1) ∙ 𝐸𝐸𝑠𝑠. (69) 

Substitute into differential equation to get digital form: 

𝑑𝑑𝑄̃𝑄 = 𝑑𝑑𝑆̃𝑆 + 𝐶𝐶𝐶𝐶(2𝑎𝑎2) − 𝐶𝐶𝐶𝐶(2𝑎𝑎2 − 1) ⟹ 𝑑𝑑𝑄̃𝑄 = 𝑑𝑑𝑆̃𝑆. (70) 

For liquids, 𝐸𝐸𝑠𝑠 = 𝑘𝑘𝑘𝑘, above equation can be expressed as: 

𝑑𝑑𝑑𝑑 = 𝑘𝑘𝑘𝑘𝑘𝑘𝑆̃𝑆 = 𝑇𝑇𝑇𝑇(𝑆̃𝑆𝑘𝑘). (71) 

By denoting 𝑑𝑑𝑑𝑑 = 𝛿𝛿𝑄𝑄∗, and 𝑆𝑆∗ = 𝑆̃𝑆𝑘𝑘, we obtain the relationship between the heat 𝑄𝑄∗ and the classical entropy 𝑆𝑆∗: 
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Let the relative molecular mass be μ, and take the molecular mass as the mass scale:
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When 𝑇𝑇 = 𝑇𝑇2, 𝐶𝐶 = 𝑁𝑁, indicating complete dissociation of the midsons, which corresponds to the point of the liquid-

gas phase transition. According to the five-parameter theorem, all the state functions of a liquid can be expressed as 

functions of temperature using (N, C), as shown in Table 1 and Table 2. For example, the order degree of the system 

is: 
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5.2. Laws of Thermodynamics 

The laws of classical thermodynamics can be derived from the total differential equations in TABLE 3. 

 

The Second Law. The total differential equation for thermal energy is: 

𝑑𝑑𝑑𝑑 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 + 𝑉𝑉𝑉𝑉𝑃𝑃2 − 𝐶𝐶𝐶𝐶𝐶𝐶. (68) 

Express each item as an actual quantity: 

𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑄̃𝑄 ∙ 𝐸𝐸𝑠𝑠, 𝑆𝑆 = 𝑆̃𝑆, 𝑉𝑉 = 𝐶𝐶 ∙ 𝑉𝑉𝑠𝑠, 𝑃𝑃2 = 2𝑎𝑎2 ∙ 𝑃𝑃𝑠𝑠, 𝛾𝛾 = (2𝑎𝑎2 − 1) ∙ 𝐸𝐸𝑠𝑠. (69) 

Substitute into differential equation to get digital form: 

𝑑𝑑𝑄̃𝑄 = 𝑑𝑑𝑆̃𝑆 + 𝐶𝐶𝐶𝐶(2𝑎𝑎2) − 𝐶𝐶𝐶𝐶(2𝑎𝑎2 − 1) ⟹ 𝑑𝑑𝑄̃𝑄 = 𝑑𝑑𝑆̃𝑆. (70) 

For liquids, 𝐸𝐸𝑠𝑠 = 𝑘𝑘𝑘𝑘, above equation can be expressed as: 

𝑑𝑑𝑑𝑑 = 𝑘𝑘𝑘𝑘𝑘𝑘𝑆̃𝑆 = 𝑇𝑇𝑇𝑇(𝑆̃𝑆𝑘𝑘). (71) 

By denoting 𝑑𝑑𝑑𝑑 = 𝛿𝛿𝑄𝑄∗, and 𝑆𝑆∗ = 𝑆̃𝑆𝑘𝑘, we obtain the relationship between the heat 𝑄𝑄∗ and the classical entropy 𝑆𝑆∗: 

 

Taking the molecular volume at the boiling point as the volume scale:

 

 

𝑁𝑁 = 𝑁𝑁𝐴𝐴 = 6.02214076 × 1023mol−1. (62) 

Let the relative molecular mass be 𝜇𝜇, and take the molecular mass as the mass scale: 

𝑚𝑚𝑠𝑠 = 𝜇𝜇
𝑁𝑁 × 10−3 kg. (63) 

Taking the molecular volume at the boiling point as the volume scale: 

𝑉𝑉𝑠𝑠 = 𝑉𝑉(𝑇𝑇2)
𝑁𝑁 . (64) 

Other scales can be derived, e.g. 

𝑃𝑃𝑠𝑠 = 𝐸𝐸𝑠𝑠
𝑉𝑉𝑠𝑠

= 𝑘𝑘𝑘𝑘𝑘𝑘
𝑉𝑉(𝑇𝑇2) , 𝑟𝑟𝑠𝑠 = √𝑉𝑉𝑠𝑠

3 = √𝑉𝑉(𝑇𝑇2)
𝑁𝑁

3
, 𝑡𝑡𝑠𝑠 = √ 𝐼𝐼𝑠𝑠

𝑘𝑘𝑘𝑘 . (65) 

In addition, the number of midsons in the system is: 

𝐶𝐶(𝑇𝑇) = 𝑉̃𝑉 = 𝑉𝑉(𝑇𝑇)
𝑉𝑉𝑠𝑠

= 𝑉𝑉(𝑇𝑇)𝑁𝑁
𝑉𝑉(𝑇𝑇2) ≤ 𝑁𝑁. (66) 

When 𝑇𝑇 = 𝑇𝑇2, 𝐶𝐶 = 𝑁𝑁, indicating complete dissociation of the midsons, which corresponds to the point of the liquid-

gas phase transition. According to the five-parameter theorem, all the state functions of a liquid can be expressed as 

functions of temperature using (N, C), as shown in Table 1 and Table 2. For example, the order degree of the system 

is: 

 𝑎𝑎(𝑇𝑇) ∶= 𝐿𝐿
𝐾𝐾 = 𝑁𝑁

2𝐶𝐶 = 𝑉𝑉(𝑇𝑇2)
2𝑉𝑉(𝑇𝑇) , 𝑏𝑏(𝑇𝑇) ∶= 𝐻𝐻

𝐾𝐾 = 𝐶𝐶
𝑁𝑁 = 𝑉𝑉(𝑇𝑇)

𝑉𝑉(𝑇𝑇2) . (67) 

 

5.2. Laws of Thermodynamics 

The laws of classical thermodynamics can be derived from the total differential equations in TABLE 3. 

 

The Second Law. The total differential equation for thermal energy is: 

𝑑𝑑𝑑𝑑 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 + 𝑉𝑉𝑉𝑉𝑃𝑃2 − 𝐶𝐶𝐶𝐶𝐶𝐶. (68) 

Express each item as an actual quantity: 

𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑄̃𝑄 ∙ 𝐸𝐸𝑠𝑠, 𝑆𝑆 = 𝑆̃𝑆, 𝑉𝑉 = 𝐶𝐶 ∙ 𝑉𝑉𝑠𝑠, 𝑃𝑃2 = 2𝑎𝑎2 ∙ 𝑃𝑃𝑠𝑠, 𝛾𝛾 = (2𝑎𝑎2 − 1) ∙ 𝐸𝐸𝑠𝑠. (69) 

Substitute into differential equation to get digital form: 

𝑑𝑑𝑄̃𝑄 = 𝑑𝑑𝑆̃𝑆 + 𝐶𝐶𝐶𝐶(2𝑎𝑎2) − 𝐶𝐶𝐶𝐶(2𝑎𝑎2 − 1) ⟹ 𝑑𝑑𝑄̃𝑄 = 𝑑𝑑𝑆̃𝑆. (70) 

For liquids, 𝐸𝐸𝑠𝑠 = 𝑘𝑘𝑘𝑘, above equation can be expressed as: 

𝑑𝑑𝑑𝑑 = 𝑘𝑘𝑘𝑘𝑘𝑘𝑆̃𝑆 = 𝑇𝑇𝑇𝑇(𝑆̃𝑆𝑘𝑘). (71) 

By denoting 𝑑𝑑𝑑𝑑 = 𝛿𝛿𝑄𝑄∗, and 𝑆𝑆∗ = 𝑆̃𝑆𝑘𝑘, we obtain the relationship between the heat 𝑄𝑄∗ and the classical entropy 𝑆𝑆∗: 

Other scales can be derived, e.g.

 

 

𝑁𝑁 = 𝑁𝑁𝐴𝐴 = 6.02214076 × 1023mol−1. (62) 

Let the relative molecular mass be 𝜇𝜇, and take the molecular mass as the mass scale: 

𝑚𝑚𝑠𝑠 = 𝜇𝜇
𝑁𝑁 × 10−3 kg. (63) 

Taking the molecular volume at the boiling point as the volume scale: 

𝑉𝑉𝑠𝑠 = 𝑉𝑉(𝑇𝑇2)
𝑁𝑁 . (64) 

Other scales can be derived, e.g. 

𝑃𝑃𝑠𝑠 = 𝐸𝐸𝑠𝑠
𝑉𝑉𝑠𝑠

= 𝑘𝑘𝑘𝑘𝑘𝑘
𝑉𝑉(𝑇𝑇2) , 𝑟𝑟𝑠𝑠 = √𝑉𝑉𝑠𝑠

3 = √𝑉𝑉(𝑇𝑇2)
𝑁𝑁

3
, 𝑡𝑡𝑠𝑠 = √ 𝐼𝐼𝑠𝑠

𝑘𝑘𝑘𝑘 . (65) 

In addition, the number of midsons in the system is: 

𝐶𝐶(𝑇𝑇) = 𝑉̃𝑉 = 𝑉𝑉(𝑇𝑇)
𝑉𝑉𝑠𝑠

= 𝑉𝑉(𝑇𝑇)𝑁𝑁
𝑉𝑉(𝑇𝑇2) ≤ 𝑁𝑁. (66) 

When 𝑇𝑇 = 𝑇𝑇2, 𝐶𝐶 = 𝑁𝑁, indicating complete dissociation of the midsons, which corresponds to the point of the liquid-

gas phase transition. According to the five-parameter theorem, all the state functions of a liquid can be expressed as 

functions of temperature using (N, C), as shown in Table 1 and Table 2. For example, the order degree of the system 

is: 

 𝑎𝑎(𝑇𝑇) ∶= 𝐿𝐿
𝐾𝐾 = 𝑁𝑁

2𝐶𝐶 = 𝑉𝑉(𝑇𝑇2)
2𝑉𝑉(𝑇𝑇) , 𝑏𝑏(𝑇𝑇) ∶= 𝐻𝐻

𝐾𝐾 = 𝐶𝐶
𝑁𝑁 = 𝑉𝑉(𝑇𝑇)

𝑉𝑉(𝑇𝑇2) . (67) 

 

5.2. Laws of Thermodynamics 

The laws of classical thermodynamics can be derived from the total differential equations in TABLE 3. 

 

The Second Law. The total differential equation for thermal energy is: 

𝑑𝑑𝑑𝑑 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 + 𝑉𝑉𝑉𝑉𝑃𝑃2 − 𝐶𝐶𝐶𝐶𝐶𝐶. (68) 

Express each item as an actual quantity: 

𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑄̃𝑄 ∙ 𝐸𝐸𝑠𝑠, 𝑆𝑆 = 𝑆̃𝑆, 𝑉𝑉 = 𝐶𝐶 ∙ 𝑉𝑉𝑠𝑠, 𝑃𝑃2 = 2𝑎𝑎2 ∙ 𝑃𝑃𝑠𝑠, 𝛾𝛾 = (2𝑎𝑎2 − 1) ∙ 𝐸𝐸𝑠𝑠. (69) 

Substitute into differential equation to get digital form: 

𝑑𝑑𝑄̃𝑄 = 𝑑𝑑𝑆̃𝑆 + 𝐶𝐶𝐶𝐶(2𝑎𝑎2) − 𝐶𝐶𝐶𝐶(2𝑎𝑎2 − 1) ⟹ 𝑑𝑑𝑄̃𝑄 = 𝑑𝑑𝑆̃𝑆. (70) 

For liquids, 𝐸𝐸𝑠𝑠 = 𝑘𝑘𝑘𝑘, above equation can be expressed as: 

𝑑𝑑𝑑𝑑 = 𝑘𝑘𝑘𝑘𝑘𝑘𝑆̃𝑆 = 𝑇𝑇𝑇𝑇(𝑆̃𝑆𝑘𝑘). (71) 

By denoting 𝑑𝑑𝑑𝑑 = 𝛿𝛿𝑄𝑄∗, and 𝑆𝑆∗ = 𝑆̃𝑆𝑘𝑘, we obtain the relationship between the heat 𝑄𝑄∗ and the classical entropy 𝑆𝑆∗: 

In addition, the number of midsons in the system is:

 

 

𝑁𝑁 = 𝑁𝑁𝐴𝐴 = 6.02214076 × 1023mol−1. (62) 

Let the relative molecular mass be 𝜇𝜇, and take the molecular mass as the mass scale: 

𝑚𝑚𝑠𝑠 = 𝜇𝜇
𝑁𝑁 × 10−3 kg. (63) 

Taking the molecular volume at the boiling point as the volume scale: 

𝑉𝑉𝑠𝑠 = 𝑉𝑉(𝑇𝑇2)
𝑁𝑁 . (64) 

Other scales can be derived, e.g. 

𝑃𝑃𝑠𝑠 = 𝐸𝐸𝑠𝑠
𝑉𝑉𝑠𝑠

= 𝑘𝑘𝑘𝑘𝑘𝑘
𝑉𝑉(𝑇𝑇2) , 𝑟𝑟𝑠𝑠 = √𝑉𝑉𝑠𝑠

3 = √𝑉𝑉(𝑇𝑇2)
𝑁𝑁

3
, 𝑡𝑡𝑠𝑠 = √ 𝐼𝐼𝑠𝑠

𝑘𝑘𝑘𝑘 . (65) 

In addition, the number of midsons in the system is: 

𝐶𝐶(𝑇𝑇) = 𝑉̃𝑉 = 𝑉𝑉(𝑇𝑇)
𝑉𝑉𝑠𝑠

= 𝑉𝑉(𝑇𝑇)𝑁𝑁
𝑉𝑉(𝑇𝑇2) ≤ 𝑁𝑁. (66) 

When 𝑇𝑇 = 𝑇𝑇2, 𝐶𝐶 = 𝑁𝑁, indicating complete dissociation of the midsons, which corresponds to the point of the liquid-

gas phase transition. According to the five-parameter theorem, all the state functions of a liquid can be expressed as 

functions of temperature using (N, C), as shown in Table 1 and Table 2. For example, the order degree of the system 

is: 

 𝑎𝑎(𝑇𝑇) ∶= 𝐿𝐿
𝐾𝐾 = 𝑁𝑁

2𝐶𝐶 = 𝑉𝑉(𝑇𝑇2)
2𝑉𝑉(𝑇𝑇) , 𝑏𝑏(𝑇𝑇) ∶= 𝐻𝐻

𝐾𝐾 = 𝐶𝐶
𝑁𝑁 = 𝑉𝑉(𝑇𝑇)

𝑉𝑉(𝑇𝑇2) . (67) 

 

5.2. Laws of Thermodynamics 

The laws of classical thermodynamics can be derived from the total differential equations in TABLE 3. 

 

The Second Law. The total differential equation for thermal energy is: 

𝑑𝑑𝑑𝑑 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 + 𝑉𝑉𝑉𝑉𝑃𝑃2 − 𝐶𝐶𝐶𝐶𝐶𝐶. (68) 

Express each item as an actual quantity: 

𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑄̃𝑄 ∙ 𝐸𝐸𝑠𝑠, 𝑆𝑆 = 𝑆̃𝑆, 𝑉𝑉 = 𝐶𝐶 ∙ 𝑉𝑉𝑠𝑠, 𝑃𝑃2 = 2𝑎𝑎2 ∙ 𝑃𝑃𝑠𝑠, 𝛾𝛾 = (2𝑎𝑎2 − 1) ∙ 𝐸𝐸𝑠𝑠. (69) 

Substitute into differential equation to get digital form: 

𝑑𝑑𝑄̃𝑄 = 𝑑𝑑𝑆̃𝑆 + 𝐶𝐶𝐶𝐶(2𝑎𝑎2) − 𝐶𝐶𝐶𝐶(2𝑎𝑎2 − 1) ⟹ 𝑑𝑑𝑄̃𝑄 = 𝑑𝑑𝑆̃𝑆. (70) 

For liquids, 𝐸𝐸𝑠𝑠 = 𝑘𝑘𝑘𝑘, above equation can be expressed as: 

𝑑𝑑𝑑𝑑 = 𝑘𝑘𝑘𝑘𝑘𝑘𝑆̃𝑆 = 𝑇𝑇𝑇𝑇(𝑆̃𝑆𝑘𝑘). (71) 

By denoting 𝑑𝑑𝑑𝑑 = 𝛿𝛿𝑄𝑄∗, and 𝑆𝑆∗ = 𝑆̃𝑆𝑘𝑘, we obtain the relationship between the heat 𝑄𝑄∗ and the classical entropy 𝑆𝑆∗: 

When T = T2, C = N, indicating complete dissociation of the midsons, which corresponds to the point of the liquid-gas phase transition. 
According to the five-parameter theorem, all the state functions of a liquid can be expressed as functions of temperature using (N, C), as 
shown in Table 1 and Table 2. For example, the order degree of the system is:

 

 

𝑁𝑁 = 𝑁𝑁𝐴𝐴 = 6.02214076 × 1023mol−1. (62) 

Let the relative molecular mass be 𝜇𝜇, and take the molecular mass as the mass scale: 

𝑚𝑚𝑠𝑠 = 𝜇𝜇
𝑁𝑁 × 10−3 kg. (63) 

Taking the molecular volume at the boiling point as the volume scale: 

𝑉𝑉𝑠𝑠 = 𝑉𝑉(𝑇𝑇2)
𝑁𝑁 . (64) 

Other scales can be derived, e.g. 

𝑃𝑃𝑠𝑠 = 𝐸𝐸𝑠𝑠
𝑉𝑉𝑠𝑠

= 𝑘𝑘𝑘𝑘𝑘𝑘
𝑉𝑉(𝑇𝑇2) , 𝑟𝑟𝑠𝑠 = √𝑉𝑉𝑠𝑠

3 = √𝑉𝑉(𝑇𝑇2)
𝑁𝑁

3
, 𝑡𝑡𝑠𝑠 = √ 𝐼𝐼𝑠𝑠

𝑘𝑘𝑘𝑘 . (65) 

In addition, the number of midsons in the system is: 

𝐶𝐶(𝑇𝑇) = 𝑉̃𝑉 = 𝑉𝑉(𝑇𝑇)
𝑉𝑉𝑠𝑠

= 𝑉𝑉(𝑇𝑇)𝑁𝑁
𝑉𝑉(𝑇𝑇2) ≤ 𝑁𝑁. (66) 

When 𝑇𝑇 = 𝑇𝑇2, 𝐶𝐶 = 𝑁𝑁, indicating complete dissociation of the midsons, which corresponds to the point of the liquid-

gas phase transition. According to the five-parameter theorem, all the state functions of a liquid can be expressed as 

functions of temperature using (N, C), as shown in Table 1 and Table 2. For example, the order degree of the system 

is: 

 𝑎𝑎(𝑇𝑇) ∶= 𝐿𝐿
𝐾𝐾 = 𝑁𝑁

2𝐶𝐶 = 𝑉𝑉(𝑇𝑇2)
2𝑉𝑉(𝑇𝑇) , 𝑏𝑏(𝑇𝑇) ∶= 𝐻𝐻

𝐾𝐾 = 𝐶𝐶
𝑁𝑁 = 𝑉𝑉(𝑇𝑇)

𝑉𝑉(𝑇𝑇2) . (67) 

 

5.2. Laws of Thermodynamics 

The laws of classical thermodynamics can be derived from the total differential equations in TABLE 3. 

 

The Second Law. The total differential equation for thermal energy is: 

𝑑𝑑𝑑𝑑 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 + 𝑉𝑉𝑉𝑉𝑃𝑃2 − 𝐶𝐶𝐶𝐶𝐶𝐶. (68) 

Express each item as an actual quantity: 

𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑄̃𝑄 ∙ 𝐸𝐸𝑠𝑠, 𝑆𝑆 = 𝑆̃𝑆, 𝑉𝑉 = 𝐶𝐶 ∙ 𝑉𝑉𝑠𝑠, 𝑃𝑃2 = 2𝑎𝑎2 ∙ 𝑃𝑃𝑠𝑠, 𝛾𝛾 = (2𝑎𝑎2 − 1) ∙ 𝐸𝐸𝑠𝑠. (69) 

Substitute into differential equation to get digital form: 

𝑑𝑑𝑄̃𝑄 = 𝑑𝑑𝑆̃𝑆 + 𝐶𝐶𝐶𝐶(2𝑎𝑎2) − 𝐶𝐶𝐶𝐶(2𝑎𝑎2 − 1) ⟹ 𝑑𝑑𝑄̃𝑄 = 𝑑𝑑𝑆̃𝑆. (70) 

For liquids, 𝐸𝐸𝑠𝑠 = 𝑘𝑘𝑘𝑘, above equation can be expressed as: 

𝑑𝑑𝑑𝑑 = 𝑘𝑘𝑘𝑘𝑘𝑘𝑆̃𝑆 = 𝑇𝑇𝑇𝑇(𝑆̃𝑆𝑘𝑘). (71) 

By denoting 𝑑𝑑𝑑𝑑 = 𝛿𝛿𝑄𝑄∗, and 𝑆𝑆∗ = 𝑆̃𝑆𝑘𝑘, we obtain the relationship between the heat 𝑄𝑄∗ and the classical entropy 𝑆𝑆∗: 

5.2. Laws of Thermodynamics
The laws of classical thermodynamics can be derived from the total differential equations in TABLE 3.

The Second Law. The total differential equation for thermal energy is:

 

 

𝑁𝑁 = 𝑁𝑁𝐴𝐴 = 6.02214076 × 1023mol−1. (62) 

Let the relative molecular mass be 𝜇𝜇, and take the molecular mass as the mass scale: 

𝑚𝑚𝑠𝑠 = 𝜇𝜇
𝑁𝑁 × 10−3 kg. (63) 

Taking the molecular volume at the boiling point as the volume scale: 

𝑉𝑉𝑠𝑠 = 𝑉𝑉(𝑇𝑇2)
𝑁𝑁 . (64) 
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In addition, the number of midsons in the system is: 
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= 𝑉𝑉(𝑇𝑇)𝑁𝑁
𝑉𝑉(𝑇𝑇2) ≤ 𝑁𝑁. (66) 

When 𝑇𝑇 = 𝑇𝑇2, 𝐶𝐶 = 𝑁𝑁, indicating complete dissociation of the midsons, which corresponds to the point of the liquid-

gas phase transition. According to the five-parameter theorem, all the state functions of a liquid can be expressed as 

functions of temperature using (N, C), as shown in Table 1 and Table 2. For example, the order degree of the system 

is: 

 𝑎𝑎(𝑇𝑇) ∶= 𝐿𝐿
𝐾𝐾 = 𝑁𝑁

2𝐶𝐶 = 𝑉𝑉(𝑇𝑇2)
2𝑉𝑉(𝑇𝑇) , 𝑏𝑏(𝑇𝑇) ∶= 𝐻𝐻

𝐾𝐾 = 𝐶𝐶
𝑁𝑁 = 𝑉𝑉(𝑇𝑇)

𝑉𝑉(𝑇𝑇2) . (67) 

 

5.2. Laws of Thermodynamics 

The laws of classical thermodynamics can be derived from the total differential equations in TABLE 3. 

 

The Second Law. The total differential equation for thermal energy is: 
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The laws of classical thermodynamics can be derived from the total differential equations in TABLE 3. 
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By denoting 𝑑𝑑𝑑𝑑 = 𝛿𝛿𝑄𝑄∗, and 𝑆𝑆∗ = 𝑆̃𝑆𝑘𝑘, we obtain the relationship between the heat 𝑄𝑄∗ and the classical entropy 𝑆𝑆∗: By denoting dQ = δQ*, and S*= S ̃k, we obtain the relationship between the heat Q* and the classical entropy S*:

 

 

𝛿𝛿𝑄𝑄∗ = 𝑇𝑇𝑇𝑇𝑆𝑆∗. (72) 

This is the equivalent form of the Clausius inequality in reversible processes, 𝑑𝑑𝑆𝑆∗ = 𝛿𝛿𝑄𝑄𝑟𝑟𝑟𝑟𝑟𝑟
∗ 𝑇𝑇⁄ , which leads to the core 

mathematical expression of the second law of thermodynamics. 

 

The First Law. The total differential equation for internal energy is: 

𝑑𝑑𝑑𝑑 = 𝐸𝐸𝑠𝑠𝑑𝑑𝑑𝑑 − 𝑃𝑃2𝑑𝑑𝑑𝑑 + 𝛾𝛾𝛾𝛾𝛾𝛾. (73) 

Its digital form is: 

𝑑𝑑𝑈̃𝑈 = 𝑑𝑑𝑆̃𝑆 − 2𝑎𝑎2𝑑𝑑𝑑𝑑 + (2𝑎𝑎2 − 1)𝑑𝑑𝑑𝑑 ⟹  𝑑𝑑𝑈̃𝑈 = 𝑑𝑑𝑆̃𝑆 − 𝑑𝑑𝑑𝑑. (74) 

After combining the energy scale, we get: 

𝑑𝑑𝑑𝑑 = 𝑇𝑇𝑇𝑇𝑆𝑆∗ − 𝑃𝑃3𝑑𝑑𝑑𝑑. (75) 

This equation is consistent with the mathematical form of the first law of classical thermodynamics. However, here 

𝑃𝑃3 = 𝑃𝑃𝑠𝑠 represents the back pressure; the back pressure of a liquid corresponds to the density of vibrational energy. 

 

Above, we have recovered the classical laws of thermodynamics from the total differential equation of energy. 

Consequently, within this theoretical framework, the mathematical formulations of the first law of thermodynamics 

(conservation of energy) and the second law (the principle of entropy increase) naturally emerge as logical corollaries 

of statistical equilibrium properties. Specifically, the form of the second law, 𝑑𝑑𝑑𝑑 = 𝑇𝑇𝑇𝑇𝑇𝑇, follows directly from the 

definition of thermal entropy, 𝑆𝑆 = 𝑄𝑄 𝐸𝐸𝑠𝑠⁄  , and the energy scale, 𝐸𝐸𝑠𝑠 = 𝑘𝑘𝑘𝑘 . Meanwhile, the form of the first law 

reproduces the classical statement that “the change in internal energy originates from heat transfer and volume work.” 

Since the applicable energy scale 𝐸𝐸𝑠𝑠 varies across different areas, the energy mode conversion channels for solids and 

gases must be analyzed specifically based on cyclic symmetry. 

 

6. Conclusion and Outlook 

Digital phase space statistics and energy phase space statistics jointly constitute a complete statistical theory for elastic 

particle systems. This represents not merely a technical extension of Gibbs’ ensemble theory, but rather a paradigm 

shift founded upon the concepts of “elastic particles” and “actual quantity mathematics.” The Λ-space operates at the 

mesoscopic level, naturally describing particle interactions through the distribution of midsons (clusters), thereby 

circumventing the complexities and conceptual dilemmas associated with many-body potentials. The theory’s core 

principle of “cyclic symmetry” provides a universal mathematical framework that elegantly encompasses the gaseous, 

This is the equivalent form of the Clausius inequality in reversible processes, dS* = δQrev*⁄T, which leads to the core mathematical 
expression of the second law of thermodynamics.
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. Meanwhile, 
the form of the first law reproduces the classical statement that “the change in internal energy originates from heat transfer and volume 
work.” Since the applicable energy scale Es varies across different areas, the energy mode conversion channels for solids and gases must 
be analyzed specifically based on cyclic symmetry.

6. Conclusion and Outlook
Digital phase space statistics and energy phase space statistics jointly constitute a complete statistical theory for elastic particle systems. 
This represents not merely a technical extension of Gibbs’ ensemble theory, but rather a paradigm shift founded upon the concepts 
of “elastic particles” and “actual quantity mathematics.” The Λ-space operates at the mesoscopic level, naturally describing particle 
interactions through the distribution of midsons (clusters), thereby circumventing the complexities and conceptual dilemmas associated 
with many-body potentials. The theory’s core principle of “cyclic symmetry” provides a universal mathematical framework that elegantly 
encompasses the gaseous, liquid, and solid states.

The central achievement of this paper is the demonstration that all thermodynamic information of an elastic particle equilibrium system 
can be compressed into five independent parameters: the number of baseons N, the number of midsons C, the mass scale ms, the volume 
scale Vs, and the energy scale Es. This result provides a profound and simple new description framework for understanding the state of 
matter.

Crucially, building upon this framework, we have systematically derived the total differential equations for all thermodynamic potentials, 
from which the mathematical forms of the classical first and second laws of thermodynamics naturally emerge. This demonstrates that 
the two foundational laws of classical thermodynamics are no longer empirical postulates in this theory, but rather logical corollaries of 
the statistical equilibrium properties of elastic particle systems.

Looking forward, the intrinsic consistency and unified explanatory power exhibited by the real physical paradigm in the realms of 
particle field theory, dynamics, and statistical mechanics have laid a solid foundation for this theoretical framework. A rigorous direction 
for future research is to systematically explore the intrinsic connections between this framework and the fundamental principles of 
quantum mechanics and relativity. Preliminary interpretations of this paradigm regarding phenomena such as quantization and the 
spacetime background suggest that such explorations are highly likely to unveil a more fundamental physical picture, thereby advancing 
our unified understanding of the material world.
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