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Abstract	
	

Frequency	combs	are	a	novel	laser	source	that	have	historically	been	exploited	in	an	exciting	
range	of	laboratory‐bound	precision	measurements.	This	talk	will	discuss	the	development	of	a	
ϐieldable	frequency	combs	and	high	precision	ϐield	measurements	with	these	devices	focusing	
in	particular	on	remote	sensing.	Using	frequency	combs	in	pairs	we	can	create	high‐resolution	
broadband	spectrometers	that	can	see	small	changes	in	gas	concentrations	over	kilometer	
paths.	In	the	near‐IR	this	unique	capability	allows	a	host	of	new	sensing	modalities	for	detec‐
tion	and	quantiϐication	of	greenhouse	gasses.	For	instance	methane	leaks	as	small	as	6	scϐh	
(~1/4	the	respiration	rate	of	a	human	being)	can	be	detected	from	over	1	kilometer	away	po‐
tentially	allowing	for	simultaneous	leak	monitoring	of	hundreds	of	oil	and	gas	assets	from	a	
single	spectrometer.	Similarly,	novel	mid‐IR	frequency	combs	should	allow	for	detection	of	
more	complex	industrial	pollutants	in	the	open	air.	With	the	current	rapid	evolution	of	infrared	
laser	technology	this	application	space	is	will	continue	to	expand.		
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