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Abstract. This study evaluates various techniques for dispersing quantum entanglement within 

high-density plasmas, a critical component for advancing quantum computing technologies. 

Utilizing a novel metric for quantifying entanglement entropy, the research compares traditional 

decoherence models with newly developed algorithms for entanglement preservation. Our findings 

indicate that the integration of adaptive feedback mechanisms significantly enhances coherence 

times, offering unprecedented stability in quantum state manipulation. Such enhancements have 

potential implications for scalability in quantum processors. 
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Introduction 

In recent years, the manipulation of quantum states within high-density plasmas has 

emerged as a frontier challenge in the field of quantum computing. As the demand for more 

sophisticated quantum processors intensifies, understanding and optimizing quantum 

entanglement within such mediums becomes critical. Quantum entanglement, a 

phenomenon where particles become interdependent in their states, presents unique 

opportunities for computational advancements but also introduces challenges, particularly 

in maintaining coherence within highly dynamic environments like dense plasmas. 

Traditional approaches to managing quantum entanglement in such environments often 

grapple with rapid decoherence, necessitating the exploration of alternative 

techniques.\n\nThis paper introduces a comprehensive evaluation of various entanglement 

dispersion methodologies, assessing their efficacy in preserving quantum coherence. We 



employ a new metric for entanglement entropy, facilitating a more precise comparison of 

techniques. Traditional decoherence models are juxtaposed against innovative algorithms 

designed to sustain entanglement over extended interactions. This comparative analysis 

reveals that adaptive feedback mechanisms significantly improve the resilience of quantum 

states.\n\nThe paper is structured as follows: Section II provides a detailed review of the 

theoretical underpinnings of quantum entanglement in plasma environments. Section III 

describes the methodologies and experimental setup utilized in this study. Section IV 

presents the comparative results and discusses their implications for future quantum 

computing architectures. Section V concludes by summarizing the findings and proposing 

avenues for further research. 

This is a preliminary version. To read the full version of the article, please purchase a 

subscription. 
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