
Abstract 

The rapid electrification of aerospace, space, and defense systems is placing battery 
technologies at the center of future mission capabilities. This speech explores the strategic 
role of advanced energy storage systems in enabling more efficient, sustainable, resilient, and 
autonomous platforms across these critical sectors. Drawing on the activities of Leonardo’s 
Advanced Power & Energy Systems Laboratory, the talk outlines current research and 
innovation efforts aimed at developing next-generation battery solutions for demanding 
operational environments. Key application areas include More Electric Aircraft (MEA), electric 
vertical take-off and landing (eVTOL) platforms, space missions operating under vacuum and 
radiation exposure, and advanced defense systems requiring high reliability and mission 
readiness. The presentation reviews the state of the art in battery technologies and discusses 
the main technical challenges that must be addressed to support future aerospace and 
defense applications. 

Particular attention is given to integrated battery system design, battery digitalization through 
adaptive Digital Twins, and innovative approaches to monitoring, diagnostics, and prognostics 
that can enhance reliability and optimize lifecycle management. These developments are 
essential to support critical functions ranging from aircraft electrification and space power 
systems to communications, sensors, radar platforms, and autonomous defense assets. The 
batteries are becoming a key enabling technology for the future of aerospace, space 
exploration, and defense, providing the energy resilience, operational efficiency, and 
sustainability required for next-generation missions. As electrification continues to expand 
across all domains, advanced battery technologies will play a decisive role in shaping the 
future of critical systems and strategic capabilities. 


