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Abstract
DNA dynamics have been investigated through energy 

landscapes and molecular simulations, employing various 

advanced computational techniques. Time-dependent density 

functional theory (TD-DFT) is utilized to model energy 

landscapes and electronic properties of DNA, providing 

insights into stability and transitions among different 

conformations. Molecular dynamics simulations and Monte 

Carlo methods are employed to study DNA behavior under 

diverse physiological and experimental conditions. 

Additionally, plasma simulations explore the effects of plasma 

interactions on DNA, revealing potential mechanisms for 

plasma-induced DNA damage. These combined approaches 

enhance our understanding of DNA dynamics, damage 

pathways, and genetic stability in biological systems. 
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