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  Soliton Resolution for dispersive nonlinear  
wave equations 

Abstract: Heuristically	dispersive	wave	equations	like	to	spread	energy	out	over	time;	
localized	coherent	structures	tend	to	break	up	into	their	component	frequencies.	Nonlinear	
effects	can	offset	dispersion	leading	to	localized	traveling	wave	solutions	called	solitons.	These	
special	solutions	have	many	surprising	properties.	The	Soliton	Resolution	Conjecture	is	an	open	
problem	in	PDE	that	suggest	that	solitons	are	not	so	special	after	all:	loosely	the	conjecture	says	
that	if	you	wait	long	enough,	almost	any	solution	of	a	nonlinear	dispersive	wave	equation	that	
supports	solitons	will	look	increasingly	like	a	sum	of	independent	solitons.	
	
In	the	first	part	of	my	talk	I'll	try	to	make	sense	of	the	fancy	language	above,	I	won't	assume	any	
knowledge	beyond	linear	PDEs.	In	the	second	part	of	the	talk	I'll	sketch	how,	for	integrable	PDE,	
we	can	use	inverse	scattering	techniques	to	prove	soliton	resolution.	
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