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Abstract: Harnessing Quantum Energy States for Unprecedented Computing Capabilities  In this proposal, 
we advocate for the use of energy states as fundamental units of quantum computer programming. Each unit 
of programming is conceptualized as an energy state, manifested as an essence-unit. An essence-unit, defined 
as the minimal form encapsulating complete uniqueness or specificity, serves as the cornerstone of this 
paradigm. This approach enables the recording of various forms of matter on quantum computers in essence-
units, portraying their energy states. The recording of energy states is achieved through the creation of four 
distinct coherent potentials, facilitated by quantum dots or crystals. Crucially, these energy states embodied in 
essence-units resist subdivision. The study explores the intricate relationship among similarity, fractals, and 
uniqueness in quantum dot operations, revealing their profound implications for information transfer 
efficiency. Normalized entropy characterizes charge localized in quantum dot impurities in systems that have 
distortions. Through the utilization of N-level recording and entropy-fractal dimension equivalence, the paper 
elucidates the potential of quantum dots in reducing transmission time and modeling complex systems. The 
proposed methodology signifies a paradigm shift in quantum computing, presenting unparalleled possibilities 
for tackling hitherto insurmountable challenges. 

Keywords: quantum dot; Tsalllis entropy; Renyi entropy; quantum computer; fractal dimension; 
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Introduction 

Quantum computing's unparalleled speed promises a transformative leap in computational 
capabilities [1,2].  The current representation of qubit programming showcases both the potential 
and limitations of quantum computers [3,4]. The potential of quantum computing is underscored by 
the ability to record qubit states, despite the challenges of spin superposition and scaling 
uncertainties [5]. The development of quantum computers, with a limited number of qubits, 
necessitates precision and scalability, highlighting the need for a large number of qubits working 
cohesively [6]. The coherent manipulation of superconducting spin qubits and the potential for 
quantum supremacy with superconducting qubits further underscore the potential of these 
technologies [7,8]. The challenges of scaling quantum computers, such as qubit connectivity and gate 
expressivity, are also highlighted [9]. Despite this, the effectiveness of programming with qubits for 
specific problems has been demonstrated [6]. Navigating the complexities of quantum computing 
development requires addressing key challenges, including materials limitations, network design 
constraints, and the need for a paradigm shift in computing foundations [10–12]. Addressing 
quantum decoherence and qubit inter-connectivity presents additional challenges [13]. 

This paper focuses on programming solutions utilizing quantum dots, exploiting their 
properties to enable n! (n factorial) possible operations [14–16]. The ensuing exploration delves into 
the potential opportunities unlocked by quantum dots, offering a promising avenue for advancing 
quantum computing beyond existing constraints [17]. Our approach taps into the energy interaction, 
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simplifying the understanding of quantum entities' manifestation through their influence on each 
other. This article proposes a distinctive solution expressed through the energy states of quantum 
dots, marking a shift in programming paradigms [18]. 

Operation on Quantum Dots 

Currently, the development of quantum computers is focused on composite quantum dots, 
which offer a promising path for future advancements [19]. Quantum dots possess unique properties, 
such as the ability to generate single photons on demand [20] and their potential use in quantum dot-
based devices [21].  

A compositional structure, especially one capable of transferring, trapping, or releasing electrons 
across inertial or N-dimensional states, offers an intriguing solution [22,23]. Imagine volumetric 
holographic elements where information content remains constant with increasing unit size—an N-
dimensional programming unit expressed in the energy states of programming units ([24–26]). 
Leveraging properties such as dipole moment, tunnel effect, and recombination effect, each quantum 
dot can be represented as a dual system—one for information reception and another as a photo-
luminescence emitter, forming data for the first quantum dot [24,27]. This system is one possible 
solution for effectively implementing our idea. 

Recording Method 

In our case to record data, we propose the creation of four charged centers situated on the second 
and third inner layers of quantum dots. These centers, characterized by polarized, coherent, or 
controlled (one-direction) and disordered spin states, generate electric fields that reflect the energy 
states of matter. The performance of essence-units is unveiled during their interaction with these 
electric fields. 

Our novel approach involves programming energy states where the essence is a result of the 
superposition of electromagnetic fields created by four potentials. The unit of such recording is 
termed the Field of Active Recording of Nature (FARNA), representing the energy state of matter. 
FARNA, in essence, captures and defines this energy state. We suggest utilizing Aristotle's four 
causes – depth of charge profiling – as indicators of wavelength for recording. The four causes serve 
as a guide, allowing us to pinpoint four wavelengths that represent the energy states of essence-units. 
Precision in defining these values contributes to the accurate formation of energy states through 
charge profiling of essence units. 

Central to our model is the concept of programming using essence-units as energy states 
recorded through four or more potentials. These potentials, represented by four points, intricately 
determine the unique characteristics of energy states in (at least) a three-dimensional space. The 
relations between these potentials define the distinctiveness of essence-units through FARNA, 
offering a sophisticated approach to quantum computing data encoding. 

Methodology of FARNA determination  

The methodology employed for FARNA determination revolves around the representation of 
the minimal energy state characterizing essence-units. FARNA serves as a pivotal concept, 
embodying the essence-unit's fundamental energy state, and its selection is integral to our approach. 

In the realm of programming using essence-units, our methodology focuses on minimizing the 
number of permitted combinations, thereby streamlining the programming process and drastically 
enhancing execution speed. The resulting array with significantly restricted values compared to their 
initial counterparts encompassed all possible combinations of subject values. The efficiency gained 
through this minimization is paramount for computational efficacy. 

Our proposed methodology enables the recording of energy states for any essence-unit. These 
energy states are elucidated through four bound potentials, each creating specific electromagnetic 
fields that represent the essence-unit's energy states. To capture these potentials, we employ 
wavelengths ranging from 390 to 730 nanometers, encompassing (390-410nm), (415-435nm), (440-
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480nm), (495-515nm), (515-545nm), (550-575nm), 580-605nm), (610-635nm), (640-680nm), (690-
730nm). This wavelength range is strategically chosen to align with the properties of essence-units 
and optimize the recording process. 

Recording a Cat's Energy State using FARNA  

A child effortlessly recognizes a cat in a book or on the street without needing intricate details 
about its breed or habits. This simplicity arises from the cat itself forming a unique essence-unit 
characteristic in the visible range when observed. Unlike breaking down the cat into numerous small 
squares, our volumetric sensing and recording approach save substantial energy by treating each 
new cat as a distinct object identification. 

In this discussion, we adhere to general principles, focusing on the recording of the energy state 
of Aristotle's conventional cat, not Schrödinger's cat in a box. Aligning with Aristotle's four causes – 
Material, Formal, Efficient, and Final – we aim to link these causes to four potentials, graded on a 
scale from 1 to 10 to determine the accuracy of our definition. 

Potentials Grading and Programming FARNA  

We grade the potentials associated with 10-(390-410nm), 9-(415-435nm), 8-(440-480nm), 7-(495-
515nm), 6-(515-545nm), 5-(550-575nm), 4-(580-605nm), 3-(610-635nm), 2-(640-680nm), 1-(690-730nm)  
on a scale of 1 to 10, representing the causes (Material, Formal, Efficient, Final). The programming of 
FARNA, expressed as (2 4 5 7), generates four waves corresponding to the potentials. 

Quantum Dots and Charge Localization: 

Quantum dots play a crucial role in this process, containing electron traps where charge 
localization occurs, forming the potentials. To determine the charge's value, we calculate the time of 
exposure to the irradiation of an electron beam. The resulting time values are then scaled from 0.1 to 
0.9, with FARNA values correlating to the time of exposure: 2 corresponds to 0.8, 4 to 0.6, 5 to 0.5, 
and 7 to 0.3. 

Properties of Similarity, Fractals, and Uniqueness in Quantum Dot Operations  

The interplay of three fundamental properties – similarity, fractals, and uniqueness – offers a 
realm of possibilities for quantum dot operation and control. The structural similarities inherent in 
quantum dots grant them identical properties. Leveraging N-level recording at a singular point 
facilitates instantaneous transference of these properties to all other similar points or selectively to 
designated ones. This remarkable capability results in a significant reduction in time for information 
transfer, surpassing traditional methods that involve transmitting entire arrays. 

In [28] it was demonstrated that the ratio of actual entropy to the maximum entropy is equal to 
the ratio of actual fractal dimension to the maximum fractal dimension.  

Characteristic value of the corresponding spatial entropy defines fractal dimension. Relation 
between entropy and generalized fractal dimension can be derived through Renyi entropy. It was 
shown that normalized entropy equals the normalized fractal dimension (the fractal dimension is 
based on box-counting method, i.e. the probability of discovering fractal elements within defined 
radius from the box). Entropy theory can be used to explain fractal evolution of complex systems. In 
particular, it can be used to determine the influence of distortion in double-cone quantum dots to 
model resulting quantum systems. 

It was shown in [29]  that greater impurity leads to growth of disorder in the system. To 
measure such a disorder Tsallis formalism was employed. Tsallis entropy is calculated as

E= k
1−∑

i= 1

w

pi
q

q− 1
where q is parameter connecting the Boltzmann and Gibbs entropies, ∑

i= 1

w

pi= 1 , k is 

a constant, and pi are the probabilities of microscopic configurations, and w is total number such 
configurations. The results demonstrate that if distance between double-cone quantum dots increases 
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then entropy rises. On the other side, disorder in electron movement diminishes if electrons move in 
direction opposite of direction of electric field. The diagram below (in [29]) shows entropy as a 
function of the impurity position for different values of d 

 
Thus, entropy can be used to determine changes in electric fields under influence of impurities. 

Quantum Dot-Enabled Language Learning: Harnessing Structured Dynamics for Rapid 
Proficiency Acquisition 

Consider language learning as an illustrative application. By structuring the language-learning 
framework at one quantum dot, the acquired form can be seamlessly transferred to another point. 
This novel approach allows for rapid assimilation of multiple languages, where each language is 
acquired or known in the shortest possible time. The efficacy of this process is contingent upon the 
clarity and correctness of the quantum dot's internal structure. The more precise and well-defined 
the energy levels, representing constraints from the minimum starting base to the maximum limit, 
the more robust the knowledge. 

The representation of language proficiency through sub-levels within the energy structure 
elucidates the dynamics of language retention. A well-fixed language, with numerous sub-levels 
between extrema, shows a stronger and more enduring comprehension of the language. This explains 
why individuals tend to forget languages not used for an extended period, retaining only a minimal 
understanding. Conversely, a language with a meticulously constructed structure – comprising 
numerous near-level sub-levels – enables seamless navigation through linguistic nuances. In essence, 
such a highly organized system can engage in dialogue instantly, processing information without the 
burden of energy consumption or the need for prolonged reflection on individual words. 

The stability of a highly organized and fixed quantum dot system defines the level of language 
proficiency, allowing for swift comprehension and response to linguistic stimuli. This innovative 
approach, underpinned by quantum dot properties, introduces a paradigm shift in language learning 
and retention. 

Possibility: The Irrational Formation of the Information Processing Center – Analogous to 
Riding a Bike  

The acquisition of certain skills, like riding a bike, often defies theoretical explanations until one 
engages in practical experience. Unlike language knowledge, the ability to ride a bike persists even 
after years of disuse. The seemingly irrational act of maintaining balance on two wheels along a 
straight line becomes natural through movement. The stability of two-wheeled vehicles is enhanced 
during motion, enabling effective maneuvering and control. In our quantum dot system, a parallel 
analogy can be drawn: the logical and conceivable creation of energy structures on a quantum dot is 
subject to the reliability determined by the persistence of energy levels. 

Similar to the fading levels in language knowledge without practice, maintaining a baseline level 
of knowledge in our system requires the continuous creation of new "defects" in the structure, such 
as connections between quantum dots. These newly formed centers act as chemical hubs, facilitating 
communication between clusters. If these changes are not temporary but, for instance, physically 
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integrated aggregates or pits forming permanent defects, the alterations become ingrained in the 
system. Once established, these changes endure indefinitely, preserving any information recorded at 
the minimal knowledge level for as long as the chemical properties of the system permit. 

The system thus exhibits the potential for rapid and ultra-efficient learning and information 
processing, whether executed rationally or irrationally. The introduction of an alteration, akin to the 
persistent ability to ride a bike, remains a lasting change in the system—something irremovable. The 
stored information, maintained at a minimum level, persists as long as the chemical properties of the 
entire system endure. At this stage, we confine our considerations to the limitations imposed by the 
speed of light. 

The paper introduces the concept of irrational formation in quantum computing, drawing 
parallels to riding a bike. By continually creating new defects in the system, akin to chemical hubs 
between quantum dots, the system ensures the persistent storage of information at a minimum 
knowledge level. This not only enhances the learning process but also opens avenues for ultra-fast 
information processing.  

Discussion: Revolutionizing Quantum Computing Through Quantum Dot-Based Programming  

In the pursuit of advancing quantum computing, this paper explores a groundbreaking 
paradigm by leveraging the unique properties of quantum dots. These confined semiconductor 
systems, operating at the nano-scale, offer an unparalleled platform for constructing an innovative 
microchip structure. Quantum dots, distributed either evenly or chaotically, or even within lattice 
sites of crystals, present a myriad of possibilities for developing a new generation of computers. 

The internal structure of quantum dots, characterized by intricate levels of covalent and valence 
bonds, allows for diverse energy excitations. Viewing quantum dots as homogeneous hetero-
structures, comprising multiple quantum elements, introduces a multi-functional aspect to their 
nature. This property forms the basis for building qubits, and with each added shell, the potential 
number of qubits grows exponentially. 

Conclusion 

In conclusion, this paper presents a revolutionary approach to quantum computing, capitalizing 
on the distinctive properties of quantum dots. The proposed paradigm promises to redefine the 
landscape of computing, offering unprecedented speed, efficiency, and versatility. Essential to our 
model is the paradigm of programming, wherein essence-units represent energy states of any matter, 
recorded through four or more potentials. These potentials, represented at least by four charged 
points, intricately determine the unique characteristics of energy states in a three or more-
dimensional space. The relations between these potentials define the distinctiveness of essence-units 
through FARNA, offering a sophisticated approach to quantum computing data encoding. The 
proposed methodology for determining the minimal energy state, FARNA (Field of Active Recording 
of Nature), facilitates the recording of energy states of essence-units. This method utilizes four bound 
potentials, representing unique characteristics of energy states in a multi-dimensional space. The 
methodology records these energy states through wavelengths across the electromagnetic spectrum, 
from deep ultraviolet to infrared. 

In summary, this investigation underscores the pivotal role of similarity, fractals, and 
uniqueness in enhancing quantum dot operations. By leveraging insights from entropy-fractal 
dimension relationships and the Tsallis formalism, the study unveils new avenues for controlling 
disorder and optimizing information transfer in quantum systems. These findings not only contribute 
to advancing our understanding of quantum dot dynamics but also pave the way for innovative 
applications in various technological domains. The potential applications are vast, ranging from 
language processing to rapid learning, making this paradigm a promising avenue for the future of 
quantum computing. Rigorous experimentation and further research are essential to validate and 
refine the proposed concepts, paving the way for a quantum leap in computational capabilities. 
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