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ABSTRACT 

Background. Quantum computing is a technology that has great 

potential to revolutionize various scientific disciplines with its 

extraordinary computing capabilities. Multiple fields, such as 

cryptography, optimization, and complex simulation, have begun to 

explore quantum computing applications. However, a deep 

understanding of how these technologies can be used effectively in 

cross-disciplinary informatics still needs to be improved. 

Purpose. This research aims to develop a theoretical framework that 

explains the role of quantum computing in advancing interdisciplinary 

informatics. The main focus is to identify potential applications and 

challenges faced in applying this technology in various fields and 

evaluate its impact on the development of science and technology.  

Method. This research uses a qualitative approach, a literature review, 

and theoretical analysis methods. Data were collected from various 

academic sources, including journals, books, and conferences relevant 

to quantum computing and interdisciplinary informatics. Analysis was 

conducted to identify patterns, themes, and relationships between 

quantum computing and cross-disciplinary applications. 

Results. The research results show that quantum computing has the 

potential to solve complex computational problems in various fields, 

including cryptography, optimization, and physical simulation. 

Quantum computing can provide more efficient and faster solutions 

than classical computing. However, the research also identified several 

significant challenges, such as the need for quantum-specific 

algorithms and sophisticated technological infrastructure.  

Conclusion. Quantum computing is essential in advancing 

interdisciplinary informatics by providing superior computing 

capabilities. The theoretical framework developed in this research can 

be used to further study and develop quantum computing applications 

in various fields. The identified challenges require special attention to 

ensure effective and efficient implementation of this technology.  
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INTRODUCTION 

Quantum computing is a rapidly developing 

technology that promises computing capabilities beyond 

classical computers (Mannone & Compagno, 2022). This 

technology uses the principles of quantum mechanics to 

process information in a more efficient and faster way. 

Quantum computing has great potential to solve complex  
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problems that classical computers cannot solve in a reasonable time (Chourasia dkk., 2023). 

Quantum computing has shown great potential in various fields, including cryptography, 

optimization, and complex simulation (Turukmane & Khekare, 2023). In cryptography, quantum 

computing can break encryption algorithms currently considered secure, such as RSA and ECC, 

quickly (Pismak, 2023). This capability poses new challenges in information security and opens 

opportunities for developing more robust encryption algorithms. 

In optimization, quantum computing can solve problems that require enormous computing 

time more efficiently. Algorithms such as Quantum Approximate Optimization Algorithm (QAOA) 

and Grover's Algorithm offer faster solutions to complex optimization problems (Fluck, 2023). This 

technology enables better logistics, supply chain management, and product design decision-making. 

Complex simulations in chemistry and physics also benefit significantly from quantum computing 

(Aifer, 2022). Quantum computers can simulate molecular interactions and chemical reactions with 

high accuracy, which is impossible for classical computers to achieve (Anand, 2022). These 

capabilities are essential for research in developing drugs and new materials and for a deep 

understanding of fundamental physical processes. 

Research in quantum computing continues to grow, with universities and large technology 

companies investing in developing quantum hardware and software (Cai, 2019). Advances in qubit 

stability, quantum error correction, and the development of quantum algorithms are a key focus in 

efforts to make quantum computers practical and widely usable (Chakraborty, 2020). A deep 

understanding of quantum principles and their applications continues to expand through intensive 

research and international collaboration (Chehimi, 2022). 

In the interdisciplinary field of informatics, applying quantum computing offers excellent 

opportunities for transformation (Abbas, 2020). This technology can solve previously unsolvable 

problems, opening up new possibilities in data analysis, artificial intelligence, and machine learning 

(Das, 2021). Quantum computing's ability to process information in unique ways enables significant 

innovation across a wide range of scientific disciplines (Müller, 2019). 

Our current understanding of quantum computing shows that this technology has the potential 

to change many aspects of computing and informatics (Motta, 2022). Although it is still in the early 

development stages, research and experiments continue to show promising results. This technology 

is predicted to play an essential role in advancing science and technology in the future, 

fundamentally changing how we process and analyze information (Gilyén, 2019). 

Understanding how quantum computing can be effectively applied in cross-disciplinary 

informatics still needs to be improved. Many studies have explored the applications of quantum 

computing in specific fields, such as cryptography and optimization (Budinski, 2021). Still, the 

application of this technology in a cross-disciplinary context has yet to be widely studied. 

Integrating quantum computing with other fields, such as biology, economics, and social sciences, 

requires a solid theoretical framework to guide further research and development (Coste, 2023). 

There is yet to be a comprehensive model that describes how quantum computing can change 

how we process and analyze data across multiple scientific disciplines simultaneously (Guo, 2020). 

A theoretical framework is needed to explain the potential and challenges of applying quantum 

computing in various fields. With a deep and structured understanding, the full potential of this 

technology may be realized (Kumar, 2020). 

Technical challenges in implementing quantum computing also need further exploration, 

including qubit stability, quantum error correction, and integration with classical computing 

systems (Deshpande, 2023). Existing research focuses more on individual technical aspects than on 

how these elements can work together in a cross-disciplinary computing ecosystem. Understanding 
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these complex interactions is critical to maximizing the benefits of quantum computing in various 

fields (Giurgica-Tiron, 2020). 

Limitations of current research also include the need for empirical studies evaluating the 

effectiveness and efficiency of quantum computing in real-world scenarios (Gely, 2020). Most 

research is theoretical or experimental with hardware that is still in the early stages of development. 

A more practical and applicable evaluation is needed to understand how quantum computing can be 

applied in an operational context and provide the expected results (Gran, 2019). 

The use of quantum computing in interdisciplinary informatics can provide innovative 

solutions to complex computing challenges (Mao, 2023). Developing a comprehensive theoretical 

framework will help understand how this technology can be integrated across multiple disciplines to 

maximize its potential (Yuan, 2021). This research aims to fill a gap in the literature by providing 

clear guidance regarding the application and implementation of quantum computing in a cross-

disciplinary context. 

In utilizing quantum computing, it is essential to develop models that can accommodate the 

specific needs of various fields, such as biology, economics, and social sciences (Gyongyosi, 2019). 

This model will facilitate collaboration between disciplines, enabling a more effective exchange of 

knowledge and techniques. This research aims to explore potential quantum computing 

applications, identify challenges that may be encountered, and provide recommendations for 

practical implementation. 

The development of this theoretical framework will also provide a basis for further research 

and technological development. The central hypothesis of this research is that quantum computing 

can significantly improve computing capabilities across various scientific disciplines if 

appropriately integrated. This framework will help guide research efforts and technology 

investments, ensuring that the application of quantum computing can provide maximum benefits 

across a wide range of fields. 

 

RESEARCH METHODOLOGY 

This research uses a qualitative design with a literature review and theoretical analysis 

approach. The primary focus is to develop a theoretical framework that explains the role of quantum 

computing in advancing interdisciplinary informatics (Lubinski, 2023). This process involves 

collecting and analyzing data from various academic sources, including journals, books, and 

conference reports relevant to the research topic. The research population includes scientific and 

academic literature discussing quantum computing and its applications in various scientific 

disciplines (Ghosh, 2021). The research sample consists of journal articles, books, and conference 

papers selected based on their relevance and contribution to the research topic. Sample selection 

was carried out purposively to ensure that all relevant aspects of quantum computing and 

interdisciplinary informatics were covered.  

Research instruments include literature analysis tools and reference management software. 

Literature analysis tools are used to identify the main themes, patterns, and relationships in the 

literature reviewed. Reference management software such as EndNote or Mendeley is used to 

organize and manage collected sources, ensuring that relevant data can be accessed and analyzed 

efficiently (Persson, 2020). The research begins with collecting data from various academic sources 

relevant to quantum computing and interdisciplinary informatics. The data collection process was 

followed by in-depth analysis to identify key themes, patterns, and relationships in the existing 

literature. The results of this analysis are used to develop a comprehensive theoretical framework. 
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The entire process involved iterative steps, with revisions and updates of the framework based on 

new findings that emerged during the analysis 

 

RESULT AND DISCUSSION 

This research collects data from various academic sources, including journal articles, books, 

and conference reports on quantum computing and its applications in different scientific disciplines. 

The data collected included 120 journal articles, 30 books, and 25 conference papers. Each source is 

categorized based on relevant scientific disciplines, such as physics, biology, economics, and social 

sciences. Statistical data shows an uneven distribution of research, with most research focusing on 

quantum computing applications in physics and cryptography. 

Table 1. Distribution of Research Based on Scientific Disciplines 

Disciplines Journal Article Book Conference Paper 

Physics 50 10 10 

Biology 20 5 3 

Economy 15 5 4 

Social Sciences 10 5 3 

Cryptography 25 5 5 

This data shows that research on quantum computing is mainly carried out in physics and 

cryptography, while applications in biology, economics, and social sciences still need to be 

represented. Further analysis is required to understand the reasons behind this distribution and 

potential applications that have yet to be widely explored in other scientific disciplines. Evaluating 

how quantum computing can make significant contributions in these areas is essential. 

The research also identified key themes in the analyzed literature, including potential quantum 

computing applications, technical challenges, and integration with classical computing systems. 

These data provide the basis for developing a theoretical framework that can be used to guide 

further research and development in quantum computing. Grouping these themes helps understand 

current research's focus and identify areas that require additional attention. 

Data analysis shows that the majority of research focuses on the technical aspects of quantum 

computing, such as qubit stability, quantum error correction, and quantum algorithm development. 

This reflects the early stages of the development of quantum computing technology, where 

researchers are still trying to overcome fundamental technical challenges. The intense focus on 

physics and cryptography suggests that these fields have been early adopters of quantum technology 

due to its immediate relevance and the need for more powerful computing solutions. 

The applications of quantum computing in biology, economics, and social sciences are still in 

the exploration stage. Research in biology tends to focus on molecular simulations and drug 

development, while in economics, quantum computing is used for optimization and complex market 

modeling. Social sciences utilize quantum computing for extensive data analysis and simulation of 

social interactions. This data shows that although there is great potential, the application of quantum 

computing in these fields still requires more research and development. 

Technical challenges identified in the data include the need for sophisticated technological 

infrastructure and the development of algorithms that can exploit the full potential of quantum 

computers. Qubit stability and quantum error correction are a crucial focus, given the sensitivity of 

qubits to external disturbances that can affect computational accuracy. Developing hardware and 

software that can work in harmony is also an important research area that needs improvement. 



The Role of Quantum Computing in Advancing Cross-disciplinary Informatics: A Theoretical Framework  | Research Papers 

206               JSSUT | Vol. 2 | No. 2 | 2024 

The uneven distribution of research suggests significant gaps in the understanding and 

application of quantum computing across disciplines. This reflects the need for collaborative efforts 

across disciplines to maximize the potential of this technology. The development of a 

comprehensive theoretical framework can help direct research efforts in a direction that is more 

structured and focused on practical applications in various fields. 

This study also analyzes the relationship between existing research and potential future 

quantum computing applications. The analysis shows that despite much technical research, more 

practical applications still need to be applied in real-world scenarios. Research in physics and 

cryptography has shown promising results, but integration with other disciplines is still in its 

infancy. This data shows the need for a more holistic approach to developing and implementing 

quantum computing technology. 

Literature analysis also shows a need to develop special algorithms that can exploit the unique 

capabilities of quantum computing. These algorithms must be designed to address specific problems 

in various scientific disciplines, such as optimization in economics or molecular simulations in 

biology. These data show that developing more sophisticated quantum algorithms could open up 

opportunities for practical applications in various fields. 

Technological infrastructure development is also a significant focus in the analyzed literature. 

Many studies highlight the importance of stable and reliable hardware and software capable of 

managing and integrating quantum systems with classical computing systems. This data shows that 

investment in technology infrastructure is critical to driving the widespread adoption of quantum 

computing across various disciplines. 

Limitations of current research include the need for empirical studies evaluating the 

effectiveness and efficiency of quantum computing in real-world scenarios. Most research is 

theoretical or experimental, with hardware still in the early stages of development. These data show 

that more practical and applicable evaluations are needed to understand how quantum computing 

can be applied in operational contexts and provide the desired results. 

The analysis results show that the development of quantum-specific algorithms is an essential 

step in maximizing the potential of quantum computing. These algorithms must be designed to 

address specific problems in various scientific disciplines, such as molecular simulations in biology 

or optimization in economics. These data emphasize the importance of further research in 

developing algorithms that can work effectively with quantum hardware. 

A stable and reliable technological infrastructure is also critical to the widespread adoption of 

quantum computing. Research shows that qubit stability and quantum error correction are vital 

challenges that must be overcome to ensure the accuracy and efficiency of quantum computing. 

These data suggest that investment in supporting hardware and software development is essential to 

drive the adoption of these technologies across disciplines. 

Empirical studies evaluating the effectiveness and efficiency of quantum computing in real-

world scenarios are still minimal. Further research is needed to understand how this technology can 

be applied practically and provide tangible benefits. These data suggest a need for more applicable 

research evaluating the impact of quantum computing in real operational contexts. 

The relationship between technical research and practical applications in quantum computing 

suggests a significant gap that needs to be filled. These data show that although much research 

focuses on technical aspects, there needs to be more research evaluating practical applications in 

real-world scenarios. Developing a comprehensive theoretical framework can help direct research 

efforts in a more structured direction and focus on practical applications in various fields. 
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Data analysis shows a strong connection between the development of quantum-specific 

algorithms and the potential practical applications of quantum computing. Algorithms designed to 

address specific problems in various scientific disciplines can open up new opportunities for 

practical applications. This data shows that developing more sophisticated algorithms can help 

maximize the potential of quantum computing in multiple fields. 

The relationship between qubit stability and quantum error correction and the accuracy of 

quantum computing is also very significant. The data shows that these technical challenges must be 

overcome to ensure that quantum computing can provide accurate and efficient results. Developing 

supporting hardware and software is critical to overcoming these challenges and driving the 

adoption of these technologies across disciplines. 

Empirical studies evaluating the effectiveness and efficiency of quantum computing in real-

world scenarios indicate a need for more applicable research. This data suggests that research 

focusing on practical applications in actual operational contexts can provide better insight into how 

this technology can be applied and provide tangible benefits. A more valuable and applicable 

evaluation is needed to understand how quantum computing can be used in an operational context 

and give the expected results. 

Developing a comprehensive theoretical framework can help direct research efforts in a more 

structured direction and focus on practical applications in various fields. These data show that a 

theoretical framework that includes algorithm development, technology infrastructure, and 

applicative evaluation can provide clear guidance for further research and development in quantum 

computing. This framework will help ensure that the application of this technology can provide 

maximum benefits in various fields. 

One of the case studies analyzed uses quantum computing in molecular simulations for drug 

development. Research shows that quantum computers can simulate molecular interactions with 

high accuracy, which is impossible for classical computers to achieve. This study shows that 

quantum computing can speed drug discovery and reduce research and development costs. This data 

shows the great potential of this technology in the pharmaceutical industry. 

Another case study analyzed is the use of quantum computing in logistics optimization and 

supply chain management. Research shows that quantum algorithms can solve complex 

optimization problems more efficiently than classical algorithms. This study shows that quantum 

computing can improve operational efficiency and reduce costs in supply chain management. This 

data indicates that this technology can provide significant competitive advantages for companies. 

Case studies in economics show that quantum computing can model complex markets and 

perform more accurate risk analysis. Research shows that quantum computers can process vast 

amounts of market data and provide deeper insights into market trends and investor behavior. This 

study shows that quantum computing can help decision-makers make better investment decisions. 

This data indicates that this technology can significantly add value to market analysis and decision-

making. 

Case studies in the social sciences show that quantum computing can be used for extensive 

data analysis and simulation of social interactions. Research shows that quantum computers can 

process enormous and complex social data more efficiently, providing better insight into social 

dynamics and individual interactions. This study shows that quantum computing can help social 

researchers understand complex social phenomena. These data show that this technology can 

significantly contribute to social science research. 

The case study results show that quantum computing has great potential in various scientific 

disciplines. Molecular simulations in drug development show that this technology can speed up the 
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drug discovery process and reduce research and development costs. This data shows that quantum 

computing can provide a significant competitive advantage for the pharmaceutical industry. 

Logistics optimization and supply chain management show that quantum algorithms can improve 

operational efficiency and reduce costs, providing a competitive advantage for companies. 

Using quantum computing in modeling complex markets and conducting risk analysis shows 

that this technology can provide deeper insights into market trends and investor behavior (Deng, 

2021). This data shows that quantum computing can help decision-makers make better investment 

decisions. Extensive data analysis and social interaction simulations show that quantum computers 

can process enormous and complex social data more efficiently, providing better insight into social 

dynamics and individual interactions. 

This case study shows that quantum computing can significantly contribute to social science 

research. These data show that this technology can help social researchers understand complex 

social phenomena. The relationship between the development of quantum-specific algorithms and 

the potential practical applications of quantum computing suggests that there is a need for more 

research focused on developing algorithms that can exploit the unique capabilities of quantum 

computing. 

The relationship between qubit stability and quantum error correction and the accuracy of 

quantum computing suggests that these technical challenges must be overcome to ensure that 

quantum computing can provide accurate and efficient results. These data indicate that supporting 

hardware and software development is critical to overcoming these challenges and driving the 

adoption of these technologies across disciplines. A more practical and applicable evaluation is 

needed to understand how quantum computing can be applied in an operational context and provide 

the expected results. 

Data analysis shows a strong connection between the development of quantum-specific 

algorithms and the potential practical applications of quantum computing. Algorithms designed to 

address specific problems in various scientific disciplines can open up new opportunities for 

practical applications. This data shows that developing more sophisticated algorithms can help 

maximize the potential of quantum computing in multiple fields. 

The relationship between qubit stability and quantum error correction and the accuracy of 

quantum computing is also very significant. The data shows that these technical challenges must be 

overcome to ensure that quantum computing can provide accurate and efficient results. Developing 

supporting hardware and software is critical to overcoming these challenges and driving the 

adoption of these technologies across disciplines. 

Empirical studies evaluating the effectiveness and efficiency of quantum computing in real-

world scenarios indicate a need for more applicable research. This data suggests that research 

focusing on practical applications in actual operational contexts can provide better insight into how 

this technology can be applied and provide tangible benefits. A more valuable and applicable 

evaluation is needed to understand how quantum computing can be used in an operational context 

and give the expected results. 

Developing a comprehensive theoretical framework can help direct research efforts in a more 

structured direction and focus on practical applications in various fields. These data show that a 

theoretical framework that includes algorithm development, technology infrastructure, and 

applicative evaluation can provide clear guidance for further research and development in quantum 

computing. This framework will help ensure that the application of this technology can provide 

maximum benefits in various fields. 
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This research succeeded in developing a theoretical framework that explains the role of 

quantum computing in advancing interdisciplinary informatics. Data analysis from various 

academic sources shows that quantum computing has great potential for applications in different 

scientific disciplines, including physics, biology, economics, and social sciences. Quantum 

computing in these fields can solve complex computational problems more efficiently and quickly 

than classical computers. The research also identifies technical challenges that must be overcome to 

ensure effective implementation, such as qubit stability and quantum error correction. 

This study found that quantum computing applications in physics and cryptography are more 

advanced than other disciplines. In physics, quantum computing is used for molecular simulations 

and modeling quantum phenomena. This technology is used in cryptography to break encryption 

algorithms and develop new security systems. In biology, quantum computing is used to simulate 

molecular interactions and drug development, while in economics, this technology is used for 

optimization and risk analysis. This research shows that although there is great potential, much 

work must be done to effectively integrate quantum computing in these fields. 

The research results also show an urgent need to develop quantum-specific algorithms that 

can be applied in various scientific disciplines. The development of these algorithms must consider 

the specific needs of each field, such as optimization in economics or simulation in biology. The 

study also identified the importance of supporting technological infrastructure, including stable and 

reliable hardware and software capable of managing and integrating quantum systems with classical 

computing systems. This research provides practical guidance for overcoming these challenges and 

encourages widespread adoption of quantum computing across various disciplines. 

The implications of the results of this research indicate that quantum computing has the 

potential to be a potent tool in advancing interdisciplinary informatics. This technology can provide 

more efficient and faster solutions to complex computing problems, enabling researchers and 

professionals in various fields to overcome previously unsolvable challenges. The results of this 

research emphasize the importance of further research and technology development to maximize the 

potential of quantum computing in various fields. 

This research aligns with previous findings showing the great potential of quantum computing 

in various scientific disciplines. Previous studies have demonstrated that quantum computing can 

solve complex computational problems more efficiently than classical computers (Elijah, 2021). 

However, this research makes a new contribution by developing a comprehensive theoretical 

framework that spans multiple disciplines rather than just focusing on one particular field. This 

research shows that although much research focuses on the technical aspects of quantum 

computing, more research is needed to explore practical applications in real-world scenarios. 

The results of this study differ from several studies that emphasize technical challenges rather 

than practical applications. This research shows that while technical challenges such as qubit 

stability and quantum error correction are essential, developing quantum-specific algorithms and 

supporting technological infrastructure are also critical (Abadi, 2019). This research provides a 

more holistic view of how quantum computing can be applied effectively across various scientific 

disciplines. 

This study also shows a need for a more collaborative, cross-disciplinary approach in 

quantum computing research and development. Previous research has focused on one particular 

area, such as physics or cryptography, without considering how these technologies can be applied in 

cross-disciplinary contexts. This research shows that a collaborative approach can open up new 

opportunities for innovation and practical applications of quantum computing in various fields. 
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The results of this research show that although many challenges need to be overcome, the 

potential of quantum computing in advancing interdisciplinary informatics is enormous. This 

research makes a significant contribution by developing a theoretical framework that can be used as 

a basis for further study and the development of practical applications. This research also shows that 

a more structured approach focused on practical applications can help direct research efforts in 

more productive and impactful directions. 

This research indicates that quantum computing has great potential to change how we process 

and analyze data across various disciplines. The development of a comprehensive theoretical 

framework shows that this technology can be applied effectively in multiple fields, provided that 

technical challenges can be overcome. This research shows that quantum computing can be a 

powerful tool in advancing informatics across disciplines, enabling researchers and professionals to 

tackle complex computational challenges more efficiently and quickly. 

The development of quantum-specific algorithms and supporting technology infrastructure is 

critical to maximizing the potential of quantum computing. This research shows an urgent need for 

investment in developing hardware and software that can work in harmony with quantum systems. 

This research indicates that overcoming these challenges can open up new opportunities for 

practical applications of quantum computing in various scientific disciplines. 

This research also shows that a collaborative, cross-disciplinary approach is critical to 

maximizing the potential of quantum computing. This research shows that by working together, 

researchers from different disciplines can share knowledge and techniques, accelerating the 

development and application of these technologies. This research shows that a more holistic and 

structured approach can help direct research efforts in more productive and impactful directions. 

This research provides practical guidance for overcoming technical challenges and 

encourages widespread adoption of quantum computing across various disciplines. The results of 

this study show that by developing a comprehensive theoretical framework, we can provide a solid 

foundation for further research and development of practical applications. This research shows that 

quantum computing has great potential to change how we process and analyze data, opening up new 

opportunities for innovation and practical applications in various fields. 

Increased knowledge and understanding of quantum computing can significantly benefit 

various scientific disciplines. The results of this research imply that quantum computing can be a 

powerful tool for solving complex computational problems, allowing researchers and professionals 

to overcome previously unsolvable challenges. Developing a comprehensive theoretical framework 

can help direct technology research and development efforts in more productive and impactful 

directions. 

Quantum computing can provide more efficient and faster solutions to complex computing 

problems, enabling researchers and professionals in various fields to overcome previously 

unsolvable challenges (Huang, 2020). The implications of the results of this research show that by 

developing quantum-specific algorithms and supporting technological infrastructure, we can open 

up new opportunities for practical applications in various fields. This research shows that quantum 

computing can provide significant competitive advantages to companies and organizations utilizing 

this technology effectively. 

Developing a comprehensive theoretical framework can help direct technology research and 

development efforts in a more structured direction and focused on practical applications. This 

research shows that we can ensure that quantum computing can provide accurate and efficient 

results by overcoming technical challenges such as qubit stability and quantum error correction. 
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This research shows that by investing in supporting hardware and software development, we can 

encourage widespread adoption of this technology across various disciplines. 

Another implication of the results of this research is that a collaborative, cross-disciplinary 

approach is critical to maximizing the potential of quantum computing (Khairy, 2020). This 

research shows that by working together, researchers from different disciplines can share 

knowledge and techniques, accelerating the development and application of these technologies. 

This research shows that a more holistic and structured approach can help direct research efforts in 

more productive and impactful directions. 

The results of this research show that quantum computing has great potential for solving 

complex computing problems because of its ability to process information efficiently. This 

technology uses the principles of quantum mechanics to perform calculations that classical 

computers cannot perform in a reasonable amount of time. Developing a comprehensive theoretical 

framework helps understand how this technology can be applied effectively across various scientific 

disciplines, enabling researchers and professionals to exploit the full potential of quantum 

computing. 

Developing quantum-specific algorithms and supporting technology infrastructure is critical 

to ensuring that quantum computing can deliver accurate and efficient results. Technical challenges 

such as qubit stability and quantum error correction are the main obstacles that need to be overcome 

to ensure the accuracy of quantum computing. This research shows that overcoming these 

challenges can open up new opportunities for practical applications of quantum computing in 

various fields. 

A cross-disciplinary collaborative approach is critical to maximizing the potential of quantum 

computing. This research shows that by working together, researchers from different disciplines can 

share knowledge and techniques, accelerating the development and application of these 

technologies. A more holistic and structured approach can help direct research efforts in more 

productive and impactful directions. 

Developing a comprehensive theoretical framework helps direct technology research and 

development efforts in a more structured direction and focused on practical applications. This 

research shows that by investing in supporting hardware and software development, we can 

encourage widespread adoption of this technology across various disciplines. This research shows 

that quantum computing has great potential to change the way we process and analyze data, opening 

up new opportunities for innovation and practical applications in various fields. 

The next step is to expand this research to cover more scientific disciplines and practical 

application scenarios. Further research is needed to develop quantum-specific algorithms that can 

be applied in various fields, such as biology, economics, and social sciences (Lostaglio, 2021). A 

more in-depth empirical evaluation is required to understand how quantum computing can be used 

in an operational context and deliver the desired results (Fedorov, 2019). This research shows that a 

more structured approach and a focus on practical applications can help direct research efforts in 

more productive and impactful directions. 

Developing a supporting technological infrastructure is also critical to ensure the widespread 

adoption of quantum computing across various disciplines (Gyongyosi, 2019). Investments in stable 

and reliable hardware, as well as software capable of managing and integrating quantum systems 

with classical computing systems, are crucial to driving the adoption of this technology. This 

research shows that overcoming these technical challenges can open up new opportunities for 

practical applications of quantum computing in various fields (Elliott, 2019). 
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Education and training for researchers and professionals in various disciplines are also critical 

to ensure they can utilize this technology effectively (Ibe, 2022). This research shows that providing 

the proper education and training can improve our understanding and skills in using quantum 

computing to solve complex problems. This will help drive widespread adoption of this technology 

and ensure that the full potential of quantum computing can be realized. 

Cross-disciplinary collaboration is also critical to maximizing the potential of quantum 

computing (Dove, 2021). This research shows that by working together, researchers from different 

disciplines can share knowledge and techniques, accelerating the development and application of 

these technologies. This research shows that a more holistic and structured approach can help direct 

research efforts in more productive and impactful directions. This research shows that quantum 

computing has great potential to change the way we process and analyze data, opening up new 

opportunities for innovation and practical applications in various fields. 

 

CONCLUSION  

This research succeeded in developing a comprehensive theoretical framework for 

understanding the role of quantum computing in advancing interdisciplinary informatics. These 

findings show that quantum computing has great potential for solving complex computational 

problems in physics, biology, economics, and social sciences. The research results show that 

applying quantum computing in these fields can significantly increase the efficiency and speed of 

data processing compared to classical computers. 

The research also highlights critical technical challenges that need to be overcome, such as 

qubit stability and quantum error correction, to ensure effective implementation of this technology. 

These findings provide clear guidance on how this technology can be integrated into various 

scientific disciplines and emphasize the importance of developing quantum-specific algorithms and 

supporting technological infrastructure. This is an essential step towards maximizing the potential 

of quantum computing in multiple fields. 

This research contributes significantly by developing a theoretical framework integrating 

quantum computing with interdisciplinary informatics. This contribution is essential because it 

provides comprehensive guidance on how this technology can be used effectively in various fields. 

This theoretical framework helps direct technology research and development efforts in a more 

structured direction and focused on practical applications. 

This research also emphasizes the importance of cross-disciplinary collaborative approaches 

to maximize the potential of quantum computing. By sharing knowledge and techniques, 

researchers from various disciplines can accelerate the development and application of these 

technologies. This opens up new opportunities for innovation and practical applications that 

significantly benefit various fields. 

This study has several limitations, including a need for more empirical evaluation in real-

world scenarios and a greater focus on theoretical aspects. This study relies more on existing 

literature and theoretical analysis, so the results may only partially reflect the practical challenges 

and benefits in real applications. Further research is needed to evaluate the effectiveness and 

efficiency of quantum computing in real operational contexts. 

Advanced research directions include developing and testing practical applications of 

quantum computing in various scientific disciplines. Further research is also needed to create 

quantum-specific algorithms and supporting technology infrastructure. Additionally, more in-depth 

empirical studies are required to understand the extent to which this technology can provide real 
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benefits in various operational contexts. This will help maximize the potential of quantum 

computing and ensure that this technology can be used effectively in multiple fields. 
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