
Information System and Smart City 2024, 4(1), 1383. 
https://doi.org/10.59400/issc.v4i1.1383 

1 

Article 

Quantum computing in anthropological research: An interdisciplinary 
approach 

Anne Throapologius 

Department of Computational Anthropology, Biocomputing Laboratory for Organized Research and Practical Studies, Bradford, Elsinore, 
Denmark; anne.throapologius@blorps.art 

Abstract: This paper investigates the application of quantum computing in anthropological 

research. By leveraging quantum algorithms and computational capabilities, we propose 

innovative methodologies for analyzing complex cultural datasets, modeling social interactions, 

and reconstructing historical evolutionary patterns. The integration of quantum computing into 

anthropology has the potential to revolutionize the field by providing unprecedented 

computational efficiency and novel analytical tools. 
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1. Introduction 

The convergence of quantum computing and anthropology represents a novel and 
promising interdisciplinary research area. Quantum computing, with its ability to 
process vast amounts of data simultaneously through quantum bits (qubits), offers a 
unique advantage for the complex and often non-linear datasets encountered in 
anthropological studies. This paper discusses the potential applications and benefits of 
integrating quantum computing into anthropological research, aiming to enhance data 
analysis, cultural modeling, and evolutionary studies. 

Recent advancements in quantum computing have opened up new possibilities 
for various scientific fields. However, the social sciences, particularly anthropology, 
have not yet fully embraced these technologies. This paper seeks to bridge that gap by 
exploring how quantum computing can transform anthropological research. By 
harnessing the power of quantum algorithms, anthropologists can tackle previously 
intractable problems and gain deeper insights into human cultures and societies [1–4]. 

2. Background and related work 

Quantum computing has made significant strides in various fields, including 
cryptography, material science, and molecular biology. However, its application in the 
social sciences, particularly anthropology, remains largely unexplored. 
Anthropological research often involves the analysis of intricate cultural patterns, 
social networks, and evolutionary trajectories, which can benefit from the parallel 
processing power of quantum computers [1–4]. 
A) Quantum computing fundamentals 

Quantum computing leverages principles of quantum mechanics, such as 
superposition, entanglement, and quantum interference, to perform computations. 
Unlike classical bits, qubits can exist in multiple states simultaneously, allowing for 

CITATION 

Throapologius A. Quantum 
computing in anthropological 
research: An interdisciplinary 
approach. Information System and 
Smart City. 2024; 4(1): 1383. 
https://doi.org/10.59400/issc.v4i1.1383 

ARTICLE INFO 

Received: 15 April 2024 
Accepted: 29 May 2024 
Available online: 19 June 2024 

COPYRIGHT 

 
Copyright © 2024 by author(s). 
Information System and Smart City is 
published by Academic Publishing 
Pte. Ltd. This work is licensed under 
the Creative Commons Attribution 
(CC BY) license. 
https://creativecommons.org/licenses/
by/4.0/ 



Information System and Smart City 2024, 4(1), 1383.  

2 

exponentially faster data processing and problem-solving capabilities. The ability to 
perform complex calculations in parallel makes quantum computing particularly well-
suited for analyzing large and complex datasets encountered in anthropological 
research [1,2]. 

Quantum computers operate based on quantum bits, or qubits, which differ 
fundamentally from classical bits. Figure 1 shows a depiction of the Quantum State 
Coherence. While a classical bit can be either 0 or 1, a qubit can be in a superposition 
of both states simultaneously. This property enables quantum computers to perform 
multiple calculations at once, dramatically increasing computational speed and 
efficiency. Moreover, quantum entanglement allows qubits to be correlated with each 
other, such that the state of one qubit can depend on the state of another, regardless of 
the distance between them. This entanglement can be exploited to solve complex 
problems more efficiently than classical computers can [5]. 

 

Figure 1. Depiction of quantum state coherence and interference phenomena via 
superimposed trigonometric waveforms. 

B) Anthropological data complexity 
Anthropological data is inherently complex, encompassing qualitative and 

quantitative information from various sources, including ethnographic studies, 
archaeological records, and genetic data. Traditional computational methods often 
struggle to handle the scale and complexity of such datasets, necessitating more 
advanced approaches. Quantum computing offers a solution by providing the 
computational power needed to process and analyze large datasets more efficiently 
[3,4]. 

Ethnographic studies, for instance, involve detailed observations and interviews 
that generate vast amounts of unstructured data. Analyzing this data to identify 
patterns and draw meaningful conclusions can be challenging using classical methods. 
Quantum computing, with its ability to process large datasets simultaneously, can 
facilitate more efficient and accurate analysis. Similarly, archaeological records and 
genetic data involve complex and voluminous datasets that can benefit from the 
enhanced computational capabilities of quantum computers [1,2]. 

3. Theoretical framework 

To effectively apply quantum computing in anthropology, we need a robust 
theoretical framework that addresses the unique challenges of anthropological data 
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analysis. This section outlines the mathematical and computational models that can be 
used to integrate quantum computing into anthropological research. 
A) Quantum algorithms for data analysis 

Quantum algorithms, such as Grover’s and Shor’s algorithms, offer potential 
solutions for searching and factoring large datasets more efficiently than classical 
algorithms. Grover’s algorithm, for example, can be used for unstructured search 
problems, which is highly relevant for pattern recognition and clustering in large 
cultural datasets. The quadratic speedup provided by Grover’s algorithm makes it a 
powerful tool for anthropologists analyzing vast amounts of data [5]. 

The time complexity of Grover’s algorithm is given by: 
T = O(√N) (1)

where N is the size of the dataset. This represents a significant improvement over 
classical search algorithms, which have a time complexity of O(N). 

Shor’s algorithm, on the other hand, is used for factoring large integers and has 
implications for cryptography. While not directly applicable to anthropology, the 
underlying principles of quantum algorithms can be adapted for various data analysis 
tasks in the field. For example, quantum machine learning algorithms can be employed 
to analyze ethnographic data, identify patterns, and classify cultural traits with greater 
accuracy and efficiency than classical methods [6–8]. 
B) Modeling cultural evolution with quantum simulations 

Quantum simulations can model complex social interactions and cultural 
evolution by simulating multi-agent systems in a high-dimensional space. This 
approach allows researchers to explore various evolutionary scenarios and their 
impacts on cultural development. By using quantum computers to simulate social 
dynamics, anthropologists can gain insights into the factors that drive cultural change 
and the emergence of social norms [1,3]. 

The Hamiltonian for such a quantum system can be expressed as: 
\[ H = \sum_{i,j} J_{ij} \sigma_i^z \sigma_j^z + \sum_i h_i \sigma_i^x \] (2)

where J_{ij} represents the interaction strength between qubits, and h_{i} is the local 
magnetic field. This Hamiltonian models the interactions between individuals in a 
social network and can be used to study the evolution of social structures and cultural 
traits. 

Quantum simulations also offer the advantage of exploring multiple evolutionary 
pathways simultaneously. By initializing the quantum system in a superposition of 
different states, researchers can observe the outcomes of various scenarios and identify 
the most probable evolutionary trajectories. This capability is particularly useful for 
studying complex systems where multiple factors interact in non-linear ways [5,9]. 

4. Case studies and applications 

To illustrate the practical applications of quantum computing in anthropology, 
we present several case studies that demonstrate its potential benefits. 
A) Analyzing large-scale ethnographic data 

Quantum computing can significantly enhance the analysis of large ethnographic 
datasets. By employing quantum machine learning algorithms, researchers can 
identify patterns and correlations that were previously undetectable, leading to new 
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insights into cultural practices and social structures. Figure 2 shows an analysis of 
ethnographic data using quantum computing techniques [1,4]. 

 
Figure 2. Quantum computational framework for the multidimensional analysis of 
ethnographic data sets. 

Quantum machine learning algorithms, such as quantum support vector machines 
and quantum neural networks, offer enhanced capabilities for pattern recognition and 
classification. These algorithms can process large datasets more efficiently than 
classical machine learning methods, allowing anthropologists to uncover hidden 
patterns and relationships in ethnographic data. For example, quantum clustering 
algorithms can group similar cultural traits together, providing insights into cultural 
diffusion and the spread of social norms [5,6]. 
B) Reconstructing historical population dynamics 

Quantum algorithms can be used to reconstruct historical population dynamics 
by analyzing genetic data from ancient populations. This approach allows for more 
accurate modeling of migration patterns, genetic drift, and natural selection processes 
over time. Figure 3 presents a reconstruction of historical population dynamics using 
quantum computing, while Figures 2 and 4 are for ethnographic and socio-dynamic 
structures instead [1,3,7]. 

 
Figure 3. Temporal reconstruction and analysis of historical population dynamics 
using advanced computational models. 

Genetic data from ancient populations provides a wealth of information about 
human migration, genetic drift, and natural selection processes. Analyzing this data 
with quantum algorithms can yield more accurate models of historical population 
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dynamics. For instance, quantum algorithms can be used to infer ancestral 
relationships, estimate population sizes, and detect genetic admixture events with 
greater precision than classical methods. This approach enhances our understanding 
of human evolutionary history and the factors that have shaped genetic diversity 
[1,3,8]. 
C) Simulating social networks 

Quantum simulations can model complex social networks, providing a deeper 
understanding of social cohesion, influence, and the spread of cultural traits. These 
simulations can help anthropologists study the evolution of social norms and behaviors 
in different cultural contexts. Figure 4 illustrates a quantum simulation of social 
networks [1,3,10]. 

 
Figure 4. Quantum computational methodologies for the simulation and analysis of 
complex socio-dynamic structures within interconnected networks. 

Social network analysis is a critical tool in anthropology for studying the 
relationships and interactions within and between communities. Quantum simulations 
offer the advantage of modeling these interactions in a high-dimensional space, 
allowing for more complex and realistic representations of social networks. By 
simulating the spread of cultural traits and social influence, researchers can gain 
insights into the mechanisms driving social cohesion and the emergence of social 
norms. This approach can also be used to study the impact of external factors, such as 
economic or environmental changes, on social networks [5,6,10]. 

5. Challenges and future directions 

Despite its potential, the application of quantum computing in anthropology faces 
several challenges, including technical limitations, data compatibility issues, and the 
need for interdisciplinary collaboration. 
A) Technical limitations 

Quantum computers are still in their infancy, with issues such as qubit coherence, 
error rates, and hardware scalability posing significant challenges. Ongoing research 
in quantum error correction and hardware development is crucial for overcoming these 
obstacles. Error correction techniques, such as surface codes and topological qubits, 
are being developed to mitigate the effects of noise and improve the reliability of 
quantum computations [3,7]. 
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Another technical challenge is the development of scalable quantum hardware. 
Current quantum computers are limited by the number of qubits they can reliably 
operate, which restricts the complexity of problems they can solve. Advances in qubit 
technology, such as the development of superconducting qubits and trapped ion qubits, 
are essential for building larger and more powerful quantum computers [1,8]. 
B) Data compatibility and integration 

Integrating diverse anthropological datasets with quantum computing 
frameworks requires the development of new data preprocessing and integration 
techniques. Ensuring data compatibility and standardization across different sources 
is essential for effective analysis. This involves developing algorithms and protocols 
for converting classical data into quantum compatible formats, as well as designing 
efficient quantum data structures for storing and processing anthropological data 
[1,3,10]. 

Additionally, the interdisciplinary nature of this research necessitates 
collaboration between anthropologists, computer scientists, and quantum physicists. 
Building interdisciplinary research teams and fostering communication between these 
fields are crucial for the successful integration of quantum computing into 
anthropological research. Educational programs and workshops that bring together 
researchers from different disciplines can facilitate knowledge exchange and 
innovation [3,4]. 
C) Ethical implications 

The application of quantum computing in social sciences raises unique ethical 
considerations. These include concerns about data privacy, the interpretation of 
cultural data, and the broader impact of using advanced technologies in 
anthropological research. Ensuring data privacy and security is paramount, especially 
when dealing with sensitive cultural and personal information. Researchers must 
develop and adhere to ethical guidelines that protect the confidentiality and integrity 
of the data. 

Furthermore, the interpretation of cultural data through quantum algorithms 
requires careful consideration to avoid biases and misrepresentations. The results of 
quantum-enhanced analyses must be contextualized within the cultural and historical 
background of the studied populations to ensure accurate and respectful 
representations. Additionally, the broader implications of using advanced technologies 
in anthropology, such as the potential for increased surveillance or misuse of cultural 
data, must be critically examined and addressed through comprehensive ethical 
frameworks. 

6. Conclusion 

Quantum computing holds immense potential for advancing anthropological 
research by providing powerful tools for data analysis, cultural modeling, and 
evolutionary studies. While there are significant challenges to overcome, the 
collaboration between quantum computing and anthropology promises to unlock new 
frontiers in our understanding of human societies and cultures. The integration of 
quantum algorithms and simulations into anthropological research can lead to more 
accurate and efficient analysis of complex cultural datasets, offering new insights into 



Information System and Smart City 2024, 4(1), 1383.  

7 

the evolution and dynamics of human societies. 
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