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Abstract: 
 
The rising global energy demand drives the need for innovative materials for sustainable energy 
applications. Ab initio density functional theory (DFT) calculations have emerged as a powerful tool 
for understanding and predicting material properties at the molecular level, significantly influencing the 
design of energy materials. This talk explores recent advancements in DFT methodologies and their 
integration with experimental insights, highlighting their role in accelerating energy material innovation. 
Key DFT techniques that enable precise simulations of critical material properties will be introduced. 
Case studies will illustrate breakthroughs in energy material discovery, particularly for battery 
technologies. Finally, the talk will address current challenges and propose future directions in 
computational and experimental collaborations, emphasizing their importance in tackling present and 
future energy challenges. 
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