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Goals:	
• Software	elements	for	nano-photonics
• Simulating	light	propagation	in	complex	

non-linear	media

Intellectual	Merits:
• Beyond	homogeneous	media:	interacting	quantum	dots
• Time	Domain	Accelerated	Algorithms:	O(N2)	à O(N	lnN)	
• Localization/	Cooperative	effects
• Materials	Optimization

Super-radiant	cooperative	effects

Maxwell-Bloch	equations	with	100,000	interacting	dots

Broader	Impacts:	
• Interdisciplinary	training		in	Software	Engineering	,	Physics,	and	

Materials	Science
• Impacts	beyond	optics:	ultrasound	propagation,	nanomagnetics


