
Scientific Achievement 
We	have	proposed	and	numerically	demonstrated	
an	ac4ve	scheme	to	extract	the	excep4onally	high	
energy	density	of	surface	phonon-polaritons	to	the	
far-field.	

Significance and Impact 
Our	ac4ve	radia4ve	cooling	scheme	is	a	new	
approach	to	manipulate	thermal	radia4on	that	is	
more	widely	applicable	than	laser	cooling	of	solids	
and	supports	a	higher	theore4cal	heat	flux.	

Research Details	
–  Near-field	thermal	radia.on	has	a	nearly	monochroma.c	
spectrum	and	is	able	to	effec.ve	drive	atomic	transi.ons.	

– When	coupled	with	external	op.cal	pumping,	the	thermal	
radia.on	allows	the	resonant	surface	mode	to	be	emi@ed	
into	the	far	field	in	an	up-conversion	process.	

–  This	fluorescence	carries	energy	away	from	the	surface,	
thereby	resul.ng	in	cooling.	
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