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_________________________________________________________________________________________________ 

ABSTRACT----- What are the all final possible states that a physical system can reach when some energy is applied to 

the system? This question can be known as one of the physical questions that relate to the probability in physics. The 

second law of thermodynamics is known as the base of the probability concept that is raised in modern physics, while 

this concept is extracted in physical theories by different meanings. As a new approach to investigate the probability, at 

first, the energy space concept is extracted and then by applying the effects of the second law of thermodynamics on it, 

the energy structure is presented. The energy structure of the system is a new perspective to investigate the probability, 

and by using it, the relation between all possible accessible states, when some energy is applied to the system, can be 

determined.  

 

Keywords- Energy Space; Energy Structure; Second Law of Thermodynamics; Probability; Feasible processes  

_________________________________________________________________________________________________

 

1. INTRODUCTION 

The concept of probability is raised in modern physics theories as a new important approach to nature, while this concept 

is not used in different theories by the same meaning. The non-equality of the second law of thermodynamics is known as 

the base of the probability concept in science. Quantum mechanics and classical statistical physics are two important 

theories that probability is raised by them.  Supernaturally, quantum mechanics establishes irreducible probabilistic claims 

about some physical systems. As radioactive decay, atomic transitions, and the like. More intentionally, classical statistical 

physics establishes extensive use of probability concepts to investigate the classical microstates [1-4]. 

Stochastic dynamics probability is one of the meanings of probability in physics. Based on the stochastic dynamics, the 

probability concept means the possible historical states of the world, while one of them is actual [5-8]. The concept of 

probability is used in statistical mechanics to determine the distributions of energy levels. Statistical mechanics use this 

meaning of probability to investigate the macro states by investigating the micro states [9-11]. Quantum mechanics uses 

the concept of probability to determine the state space of the quantum systems [12-16]. When a particular state is 

determined, the Born rule can be used to translate the state to the probabilistic state, and also the dynamics of a probability 

distribution can be determined [17-19]. In this paper, we extract a new approach to the effects of the probability of physical 

systems and all possible final states when some energy is applied to the system, is extracted also. 

2. ENERGY SPACE AND ENERGY STRUCTURE 

Each physical system has a set of energy components that can be activated in applying energy. The set of these components 

can be known as the energy space of the system that when a physical process is performed, some of these components are 

activated. From the perspective of the energy space, it can result that the different states in quantum state space, and also 

different distributions in statistical physics, have the same activated energy components in a particular process. This 

concept can introduce a new approach to investigate probability effects in physical systems.  

When a physical process is performed, some of the components of the energy space are activated. Some of the activated 

components will be dependent on the remaining, as an dependent component. By determining the general dependence 

between independent and dependent components, the energy structure will be extracted. To apply the effects of the 

irreversibility and probability on the energy structure of the system, the dependent components must be considered as 

functions of the amount or the rate of independent components [20-22]. Therefore: 

𝑈𝐸−𝐶 = (𝑢1 + 𝑢2 + ⋯ + 𝑢𝑚) + [𝑔1 + ⋯ + 𝑔𝑘] + [ℎ1 + ⋯ + ℎ𝑛]                                    (1)                                                    

Where: 

𝑔𝑗 = 𝑔𝑗(𝑢1, 𝑢2, … , 𝑢𝑚)                                  (2)                                                                                         
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ℎ𝑝 = ℎ𝑝(𝑢̇1, … , 𝑢̇𝑚)                                       (3)                                                                                        

That 𝑈𝐸−𝐶  is the energy changed in the process, 𝑢𝑖 are independent components, 𝑔𝑗 and ℎ𝑝 are dependent components of 

energy. The components ℎ𝑝 do not act in quasi-static conditions. 

3. PROBABILITY FROM THE PERSPECTIVE OF THE ENERGY STRUCTURE 

Equation (1) introduces a new approach to the probability in physical processes.   When some energy is applied to the 

system, different possible states is extracted by diffusion this amount of energy into the activated components so that 

equation (1) be established. If 𝛿𝑢𝑖−1 and 𝛿𝑢𝑖−2 show two possible changes of an independent component 𝑢𝑖 when some 

energy is applied to the system, as shown in figure 1, Therefore all possible paths must establish equation (4): 

 

Figure 1. Possible paths, when some energy is applied to the system 
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Or: 

[
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](𝛿𝑢𝑖−1 − 𝛿𝑢𝑖−2) = 1              

                                                                ,(5) 

From the perspective of the kinetic theory of dissipated energy, it can be concluded that ℎ𝑝 can be considered as a linear 

function [22-25]. Therefore, by using the variable change 𝛿𝑈𝑖 = 𝛿𝑢𝑖−1 − 𝛿𝑢𝑖−2, equation (5) can be rewritten as follows: 

[
(1+∑ ( 

𝜕𝑔𝑗

𝜕𝑢𝑖
 ))𝑘

𝑗=1

∑ [ℎ𝑝(𝑈̇𝑖)]𝑛
𝑝=1

](𝛿𝑈𝑖) = 1                              (6) 

Equation (6) depends on the condition of applying energy to the system. To establish the principle of the kinetic theory of 

dissipated energy [22-24], ∑ [ℎ𝑝(𝑈̇𝑖)]𝑛
𝑝=1  must have opposite sign with 𝑈̇𝑖. Therefore, relation (7) can be concluded as the 

relation between all final possible states: 

(1 + ∑ ( 
𝜕𝑔𝑗

𝜕𝑢𝑖
 ))𝑘

𝑗=1 [𝛿(𝑈𝑖
2)] ≥ 0                    (7) 

Relation (7) is not depending on the condition of the applying energy and extracted the relation between all final possible 

states as a non-equality. This relation has the same base as the second law of thermodynamics as the base of probability in 

physics [25-28].  

4. CONCLUSIONS  

The concept of probability is raised in science by modern theories of physics. The base of probability in physics is the 

second law of thermodynamics. From the perspective of the energy structure, a new general approach to the probability 

can be extracted. Relation (7) have the probability base, and also the same base as the second law of thermodynamics. This 

relation is not depending on the condition of applying energy, and also extracts all possible final states when some energy 

is applied to the system.   
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