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Sponsored	Technical	Note	
	

The	SC500	laser	-	FYLA	Laser	S.L.	
 

 
Resumen:	 Esta	 nota	 técnica	 de	OPA	presenta	 las	 principales	 características	 del	 láser	 de	 supercontinuo	
SC500	desarrollado	por	 la	 empresa	FYLA,	 así	 como	dos	notas	de	 aplicación	diferentes	desarrolladas	 en	
dos	centros	de	investigación	españoles.	
	
Abstract:	This	OPA	technical	note	presents	 the	main	characteristics	of	 the	supercontinuum	laser	SC500	
developed	by	FYLA,	and	two	different	applications	developed	at	two	different	research	centers	in	Spain.	
 
	

The	company	FYLA	Laser	
The	 company	 FYLA	 Laser	 S.L.	 (http://www.fyla.com/)	 rises	 form	 the	 merge	 between	 a	 world	 leading	
industrial	group	within	the	 laser	sector	and	a	world	reference	research	group	in	the	areas	of	 fiber	 laser	
technology.	As	 a	 result,	 FYLA	has	 a	 synergistic	unified	 the	manufacturing	 and	 industrialization	 capacity	
with	 a	 full	 integration	 and	 control	 of	 the	 supply	 chain,	 with	 the	 excellence	 in	 R+D	 from	 a	 world	 top	
scientific	 group,	 becoming	 a	 unique	 One-Stop-Shop	 for	 generating	 the	 more	 powerful	 and	 novel	 Fiber	
Laser	 based	 technologies	 for	 wide	 range	 of	 industrial	 sectors,	 as	 well	 as	 for	 the	 scientific	 community.	
Mixed,	but	not	together.	

As	 a	 company,	 FYLA	 is	 the	 only	 one	 in	 the	 south	 of	 Europe,	 and	 one	 of	 the	 few	 in	 the	 world,	 able	 to	
produce	 and	 control	 the	 supply	 and	 manufacturing	 of	 the	 100%	 of	 the	 components	 and	 technologies	
required	 for	 the	 production	 of	 our	 supercontinuum	 lasers,	 which	 requires	 the	 production	 of	 our	
proprietary	Photonic	Crystal	Fibers	(PCF’s).	

All	 our	 components	 and	 lasers	 are	 produced	 and	 assembled	 in	 Europe,	 within	 our	 10.000	 m2	 of	
production	facilities.	

The	SC500	laser	
The	SC500	 is	a	white	 in-fiber	 laser.	Our	exclusive	“FYPP”	technology	has	simplified	the	supercontinuum	
generation,	 achieving	 unprecedented	 values	 in	 terms	 of	 energy,	 versatility	 and	 robustness,	 making	
FYLASC500	 a	 new	 and	 unique	 competitive	 solution	within	 supercontinuum	 lasers.	 Its	 use	 is	 especially	
interesting	when	an	extreme	brightness	source	is	required,	for	speckle	removal,	or	for	fast	plug	&	play.	

	
Fig.	1.	Picture	of	the	FYLASC500	laser	
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Figure	2	shows	a	comparison	of	the	SC500	spectrum	with	other	sources.	SC500	offers	a	single	source	of	
white	light	spectra	with	a	unique	simplified	SC	source,	up	to	40000x	higher	efficiency	than	halogen	lamps,	
and	higher	flatness	on	visible	spectral	area,	and	one	source	for	all	 the	NIR	based	application	for	sensing	
and	spectroscopy.	And	Table	1	shows	the	main	characteristics	of	the	laser.	

	

		
Fig.	2.	Comparison	of	the	FYLASC500	laserspectrum.	

	

	

	

TABLE	I.	Characteristics	of	the	SC500	laser.	
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Application	Note	1:	Linear	Retarder	with	Programmable	Retardance	at	UMH	
Wave-plates	or	linear	retarders	are	key	elements	in	most	optical	systems	requiring	control	of	the	state	of	
polarization	of	 the	 light	 beam.	They	 typically	 are	multiple-order	 or	 zero-order	wave-plates	 and	both	of	
them	 are	 designed	 for	 a	 specific	 wavelength.	 In	 cases	 where	 wide-spectral	 laser	 source,	 such	 a	
Supercontinuum	laser,	is	used,	both	types	exhibit	a	strong	spectral	sensitivity,	and	different	materials	are	
typically	combined	to	produce	achromatic	waveplates.	

At	the	Universidad	Miguel	Hernandez	de	Elche	(UMH),	an	optical	system	has	been	developed	to	act	as	a	
linear	 retarder	 with	 customized	 and	 programmable	 spectral	 retardance.	 In	 this	 applications	 the	 FYLA	
SC500	Supercontinuum	 laser	 is	used	as	 an	 illumination	 source	 for	 a	programmable	 spectral	 retardance	
wave-plate	 system.	 The	 system	 is	 based	 on	 a	 pixelated	 liquid	 crystal	 on	 silicon	 (LCoS)	 spatial	 light	
modulator	 (SLM).	 The	 input	 light	 beam	 is	 spectrally	 dispersed	 and	 different	 spectral	 components	 are	
projected	onto	different	pixels	 of	 the	LCoS-SLM.	A	different	 retardance	 is	 then	 addressed	 to	 each	pixel,	
adapted	to	the	incoming	wavelength.	Light	reflected	from	the	SLM	is	then	recombined	by	the	same	set-up.	
In	 this	 way	 a	 programmable	 polarization	 spectrum	 can	 be	 encoded.	 Component	 examples	 that	 can	 be	
produced	with	 this	 system	 include	 spectral	 compensation	 to	 yield	 retarders	 with	 constant	 retardance,	
retarders	with	abrupt	changes	in	the	spectral	retardance	function,	or	band-pass	variable	retarder	filters.	

A	great	number	of	applications	such	as	hyperspectral	imaging,	polarimetry,	ellipsometry,	interferometry,	
among	others,	can	benefit	from	this	fully-controlled	spectral	retardance	system.	

 
Fig.	3.	Scheme	of	the	optical	system	(left)	and	Experimentally	measured	spectrum	for	a	Half-wave	retarder	(HWR)	from	475-600	nm	

and	a	Full-wave	retarder	(FWR)	from	600-800	nm	implemented	with	UMH	developed	optical	system	(right).	

	

Application	Note	2:	Label	Free	Light	Sheet	Illumination	Microscopy	(LSFM)	at	ICFO	

Light	 sheet	 fluorescence	 microscopy	 (LSFM)	 is	 an	 imaging	 technique	 in	 which	 the	 excitation	 beam	 is	
propagated	 through	 a	 cylindrical	 lens,	which	 allows	 for	 illumination	 of	 a	whole	 plane	 in	 the	 sample	 at	
once.	Fluorescence	is	then	collected	at	90º	from	the	optical	axes	of	the	illuminating	beam.	

The	main	advantages	of	LSFM	with	respect	to	traditional	microscopy	techniques	are	as	follows:	

- Optical	sectioning:	only	one	plane	in	the	sample	is	illuminated,	and	therefore	only	that	plane	is	imaged.	
Furthermore,	 the	 depth	 resolution	 of	 this	 imaging	 system	 can	 be	 controlled	 by	 the	 optics	 used	 to	
generate	the	illumination	beam.	

- Speed:	The	whole	sample	is	illuminated	at	once,	and	therefore	the	whole	image	can	be	recorded	as	fast	
as	 the	 CCD	 camera	 used	 allows,	 as	 opposed	 to	 scanning	 systems	 where	 scanning	 frequency	 is	 the	
limiting	parameter	for	acquisition	speed.	

- Reduced	 Photobleaching:	 In	 traditional	 microscopy	 techniques,	 the	 same	 microscope	 objective	 that	
images	the	sample	is	used	for	illumination.	In	these	configurations,	the	excitation	beam	travels	through	
all	the	planes	of	the	sample,	even	though	they	are	not	being	imaged.	These	can	reduce	the	lifetime	of	the	
fluorophores	in	the	sample	due	to	photobleaching.	In	light	sheet	fluorescence	microscopy	only	the	plane	
that	is	being	imaged	is	illuminated.	Therefore	the	whole	signal	generated	in	the	sample	is	recorded,	and	
photobleaching	is	minimised	



 

Opt.	Pura	Apl.	49	(4)	225-228	(2016)	 	 ©	Sociedad	Española	de	Óptica	228 

In	 this	 application	 note	 developed	 at	 ICFO,	 the	 Super	 continuum	 Laser	 FYLA	 SC500	 was	 used	 as	 the	
illumination	 source	of	 a	 light	 sheet	 fluorescence	microscope.	However,	 in	 this	 case	 fluorescent	markers	
were	not	used	on	the	samples.	Scattered	 light	was	used	 instead	to	 image	the	samples,	as	one	of	 the	key	
advantages	 of	 using	 the	 FYLA	 SC500	 which	 allows	 to	 avoid	 the	 use	 of	 genetically	 modified	 tissues	 to	
achieve	fluorescence.	

Traditional	laser	sources	are	not	suitable	for	this	application,	since	speckle	due	to	light	source	coherence	
may	 be	 a	 problem	 in	 the	 image	 formation.	 Using	 a	 low	 spatial	 and	 temporal	 coherence	 source	 for	 this	
application	 may	 reduce	 speckle	 in	 the	 image	 and	 increase	 the	 quality	 of	 the	 images	 obtained.	 We	
generated	scattering	 images	of	different	samples,	as	shown	 in.	These	 images	prove	the	suitability	of	 the	
source	for	the	application	suggested.	

 
Fig.	4.	Light	sheet	microscopy	images	of	a	C.	Elegans	worm	using	scattered	light.	Left	image	uses	a	conventional	488	laser	source.	

Right	image	uses	the	FYLA	SC500,	showing	a	huge	reduction	of	speckle	noise.	

 

 
Fig.	5.	Light	sheet	microscopy	images	of	an	adult	drosophila	melanogaster	fly	using	scattered	light	and	the	FYLA	SC500	laser	source	

for	illumination.	


