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ABSTRACT	
Metal	nanoparticles	can	sustain	 localized	surface	plasmon	resonances,	which	are	 light-driven	
resonant	oscillations	of	their	free	electrons.	Thanks	to	their	strong	spectral	dependence	on	the	
nanoparticle	 size,	 shape,	 composition,	 and	 dielectric	 environment	 these	 resonances	 can	 be	
used	as	nanoscale	probes	for	a	 large	range	of	chemical	and	physical	processes.	Furthermore,	
their	 non-radiative	decay	 into	 “hot”	 charge	 carriers	 and	heat	 can	be	 exploited	 to	 accelerate	
and	modify	chemical	reactions	at	the	metal	nanoparticle	surface.	Here,	I	will	first	show	how	we	
use	plasmon	resonances	 to	study	hydrogen	absorption	 in	 individual	metal	nanocrystals	 in	an	
environmental	 transmission	 electron	 microscope.	 Such	 single-particle	 approach	 offers	
unprecedented	insight	into	the	phase	transition	of	nanomaterials	used	for	energy	storage	[1–
4].	 Additionally,	 I	 will	 present	 how	 we	 use	 localized	 surface	 plasmon	 resonances	 to	 probe	
charge	 equilibration	 reactions	 in	 metal@semiconductor	 core@shell	 nanoparticles.	 Detailed	
characterization	 of	 the	 plasmon	 resonance	 peaks	 allows	 us	 to	 challenge	 the	 established	
understanding	 of	 charge	 equilibration	 in	 hybrid	 metal@semiconductor	 nanostructures	 [5].	
Finally,	I	will	demonstrate	how	plasmon	resonances	can	be	exploited	to	drive	the	synthesis	of	
hierarchical	nanostructures	in	solution	and	discuss	the	relative	contributions	of	photo-thermal	
heating	versus	non-thermal	processes	such	as	near-field	effects	and	hot	charge	carriers	[6].	
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