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Abstract

Supercapacitors are among the most promising energy storage devices due to their high-power
density, short recharging time, long cycle life, as well as environmental friendliness. Supercapacitors
with increased energy densities are needed for practical applications such as plug-in hybrid electric
vehicles, wind turbine energy storage, regenerative breaking, cold starting of trucks and space
exploration applications. In this seminar, | will present our current efforts to extend the use of laser
ablation for processing of electrode active materials [1,2] and components [3,4] for supercapacitors.
The use of the distinguishing properties of laser, such as being able to achieve very high energy
density by focusing, to travel at a great distance due to their low divergence and temporal coherence,
to vary wavelength to cover UV, visible and IR ranges, and to provide strong peak power with short
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pulse such as femtosecond and picosecond laser, for processing energy material and components for
supercapacitors will be demonstrated through a few examples: fabrication of graphene by means of
laser photochemical/photothermal reduction; exploitation of pseudo-capacitance behaviours of PLD
deposited manganese oxide thin films of different oxidation states and dopants, and surface
roughening of thin Al foil current collectors by laser ablation in vacuum to reduce interfacial
resistance. The results show that laser is a unique, flexible and high-performance energy source for
processing materials with better controlled properties and microstructures and it has great potential
for energy storage device applications.
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