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Titre du stage / title:	Single-Molecule	Fluorescence	Lifetime	Imaging	Nanoscopy 
	
At	 the	 Institut	 Langevin,	 ESPCI	 Paris,	 we	 have	 conceived	 a	 novel	 microscopy	 system	 capable	 of	
simultaneously	 detecting	 single	 fluorescent	molecules	 as	 well	 as	 their	 fluorescence	 lifetime,	 and	
thus	obtaining	super-resolved	fluorescence	lifetime	images.	
	
The	 field	 of	 optical	 fluorescence	 microscopy	 has	 been	 revolutionized	 with	 the	 emergence	 of	 different	
super-resolution	 approaches,	 recognized	with	 the	Nobel	Prize	 in	 chemistry	2014.	Among	 these,	single-
molecule	 localization	microscopy	 (SMLM)	 approaches	 (such	 as	 PALM,	 STORM,	 etc.)	 are	 based	 on	 the	
capacity	of	detecting	single-molecules	and	the	ability	of	switching	on	and	off	fluorescent	emitters.		
	
In	fluorescence	lifetime	imaging	microscopy	or	FLIM,	the	fluorescence	lifetime	rather	than	the	intensity	
is	used	to	create	an	image.	Fluorescence	lifetime	is	characteristic	of	the	emitter	environment	and	FLIM	is	
used	in	a	growing	number	of	fields	around	the	disciplines	of	biology,	medicine	and	materials	science.		
	
So	 far,	 we	 have	 applied	 our	 system	 to	 study	 plasmonic	 structures	 and	
obtained	 a	 super-resolved	 cartography	 of	 the	 local	 density	 of	
electromagnetic	 states	 (LDOS)	 of	 silver	 nanowires.	 However,	 this	 new	
approach	 opens	 up	 new	 and	 exciting	 applications	 not	 only	 in	 the	 fields	 of	
materials	 science	 and	 nanophotonics,	 but	 also	 for	 biological	 imaging	 and	
biophysics	applications.	
	

We	are	now	looking	for	motivated	students	(paid	internship	and	PhD)	to	
work	with	us	in	the	development	of	a	new	prototype	of	the	system.	We	aim	to	
fully	 explore	 and	 exploit	 the	 capabilities	 of	 this	 original	 imaging	method.	 A	 non-exhaustive	 list	 of	
examples	 includes	 intracellular	 protein-protein	 interactions	 at	 the	 molecular	 level,	 plasmonic-induced	
three-dimensional	super-resolution	imaging,	long-range	plasmon-assisted	energy	transfer	phenomena,	etc.	
	
The	range	of	applications	is	broad	and	our	device,	for	which	we	have	filed	a	patent	application,	has	a	strong	
industrialization	 potential.	 That	 is	 why	 we	 are	 accepting	 applications	 from	 students	 with	 different	
background	and	motivation,	ranging	 from	biophysics	 to	nanophotonics,	and	 from	fundamental	 to	applied	
science	interests.  
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