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Melting	of	simple	metallic	nanoparticles	is	widely	believed	to	be	nucleated	at	the	surface,	
where	lower-coordination	sites	are	available.		This	has	been	seen	in	gold	nanoparticles	using	
XFEL	techniques	[1].		Vibrations	are	expected	to	be	larger	at	surfaces,	so	the	Lindemann	
criterion	can	be	reached	at	lower	temperatures	there.		Facetted	nanoparticles	have	edge	sites	
and	vertices	where	the	coordination	is	even	lower	than	at	flat	surfaces.		It	has	been	known	
since	the	1970’s	that	the	melting	point	of	gold	nanoparticles	is	reduced	all	the	way	down	to	
room	temperature	at	sufficiently	small	particle	sizes	[2].		Optical	pump	–	X-ray	probe	
experiments,	as	performed	at	7-ID,	offer	a	good	possibility	to	observe	ultrafast	melting	with	a	
laser	in	order	to	visualize	the	location	of	the	nucleation	event	and	the	progression	of	melting.		
The	expected	timescale	can	be	estimated	to	be	in	the	nanosecond	range	from	classical	thermal	
diffusion	calculations	which	establish	the	concept	of	a	melt-front	traveling	at	sub-sonic	
velocity	[3].		We	report	here	on	our	first	attempts	to	use	X-ray	powder	diffraction	with	Pair-
Distribution	Function	analysis	at	7-ID	to	look	at	reversible	melting	phenomena	in	palladium	
nanoparticles.	
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