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Abstract:	Dislocations	are	topological	line	defects	found	in	crystals,	and	are	an	
important	feature	of	the	plastic	behaviour	of	such	materials.	Understanding	their	
ensemble	behaviour	is	therefore	key	to	producing	predictive	models	of	crystal	
plasticity.	Discrete	dislocation	dynamics	(DDD)	is	a	simulation	technique	which	is	
used	to	study	the	motion	of	dislocations,	and	by	tracking	the	positions	of	dislocations	
only,	can	access	time-scales	well	beyond	those	currently	achievable	with	Molecular	
Dynamics.	In	this	talk,	I	will	present	and	illustrate	some	recent	mathematical	results	
which	provide	a	rigorous	foundation	for	DDD	by	showing	that	it	describes	the	limiting	
behaviour	of	a	thermodynamically-motivated	Kinetic	Monte	Carlo	model	for	
dislocation	motion	in	a	relevant	physical	parameter	regime.	
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