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SUPERCONTINUUM LASERS — 
PRINCIPLES, PERFORMANCE, 
AND KEY SUPPLIERS

Since the first demonstration in optical fibers, 
supercontinuum sources have evolved quickly, driven 
by advances in ultrafast fiber lasers and nonlinear 
fiber design. Today, supercontinuum sources are 
available as robust, turnkey systems suitable for both 
laboratory and industrial environments. This buyer’s 
guide provides an overview of the physical principles 
behind supercontinuum generation, highlights the 
key performance parameters, and presents the main 
suppliers in this rapidly evolving market.
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Broadband l ight 
sources play a cen-
tral role in modern 
photonics, suppor-
ting applications that 
range from spectros-
copy and imaging to 

metrology and industrial inspection. 
Traditionally, users have had to choose 
between incoherent sources, such as 
lamps offering wide spectral coverage 
but low brightness, and lasers provi-
ding high spatial coherence but limited 
spectral bandwidth. Supercontinuum 

lasers bridge this gap by combining 
both properties in a single source, de-
livering diffraction-limited beams over 
extremely broad spectral ranges.

PRINCIPLES OF 
SUPERCONTINUUM GENERATION
Supercontinuum (SC) lasers are ver-
satile light sources, delivering bright, 
broad-spectrum light from the visible 
to the infrared. Often referred to as 
“white lasers,” they combine the high 
spatial coherence of lasers with the 
wide spectral coverage of thermal 
sources. This unique combination has 
driven their rapid adoption in fields 
ranging from spectroscopy to biomedi-
cal imaging and industrial inspection.
Supercontinuum generation is a 
nonlinear optical process in which 
a narrowband input pulse is trans-
formed into a broad and continuous 
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Figure 1. Typical spectral power density of a commercial 78 MHz supercontinuum light source 
pumped at 1064 nm. (SuperK FIU-15 – NKT Photonics).
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spectrum. This transformation oc-
curs when intense optical pulses 
propagate through a nonlinear 
medium, most commonly a dis-
persion-engineered optical fiber. 
The resulting spectral broadening 
arises from a complex interplay of 
nonlinear effects. Self-phase modu-
lation induces spectral broadening 
through intensity-dependent phase 
shifts, while four-wave mixing re-
distributes energy between spectral 
components. Stimulated Raman 
scattering shifts energy toward lon-
ger wavelengths, contributing to 
infrared extension. In the ultrafast 
regime, soliton dynamics—particu-
larly soliton fission—play a central 
role, whereas dispersive wave ge-
neration enables extension toward 
shorter wavelengths.
In practical implementations, the 
nonlinear medium is typically a 
photonic crystal fiber or a highly 
nonlinear fiber designed to tailor dis-
persion and enhance light confine-
ment. The pump source is generally 
a pulsed fiber laser operating in the 
picosecond or femtosecond regime, 
often around 1 µm. Femtosecond 
pumping tends to produce smoother 
and more coherent spectra, while pi-
cosecond or nanosecond pumping 
offers higher average power, broad 
spectrum and improved robustness, 
at the expense of spectral coherence.

KEY PERFORMANCE  
PARAMETERS
The selection of a supercontinuum la-
ser requires careful consideration of se-
veral interdependent parameters. The 
spectral range is a primary criterion, 

with most commercial systems cove-
ring wavelengths from approximately 
400 nm to beyond 2.5 µm, depending 
on the fiber design and pumping 
conditions. However, the practical 
value of this range is set by the spec-
tral power density, which determines 
how much power is delivered at 
each wavelength.
Temporal characteristics are equal-
ly critical. Pulse duration, repetition 
rate, and peak power directly in-
fluence the efficiency of nonlinear 
processes and the structure of the 
generated spectrum. Short pulses 
generally favor broader and more 
coherent spectrum, whereas longer 
pulses enable higher pulse energy 
and average powers. These trade-offs 
must be matched to the requirements 
of the application.

Fiber guidance keeps the beam close 
to the diffraction limit, ensuring high 
spatial coherence.
In contrast, spectral coherence de-
pends strongly on the pumping regime 
and may limit performance in inter-
ferometric or phase-sensitive applica-
tions. Relative intensity noise (RIN) is 
another important parameter, particu-
larly for imaging and sensing applica-
tions, where fluctuations can degrade 
signal quality. Modern systems often 
integrate active stabilization schemes 
to improve noise performance.
Finally, wavelength selection is a key 
practical advantage. Supercontinuum 
sources are frequently combined 
with tunable filtering devices, such as 
acousto-optic tunable filters, enabling 
rapid and flexible wavelength selection 
across the emission spectrum.

Figure 2. Typical spectral power density of a commercial mid-IR supercontinuum 
light source. (Coverage – LEUKOS)

Figure 3. Supercontinuum light source with tunable wavelength filter and fiber 
delivery solution.
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APPLICATIONS
The combination of broadband emis-
sion and high brightness makes super-
continuum lasers highly attractive for a 
wide range of applications. Their use in 
Raman, fluorescence and absorption 
spectroscopy is now well established. 
In spectroscopy, they enable mea-
surements at multiple wavelengths si-
multaneously, significantly reducing 
acquisition times and enabling com-
prehensive material characterization 
(see below Figure 4 and 5 illustrating a 
compact opto-mechanical setup deve-
loped for the precise characterization 
of optical filters with spatially varying 
spectral responses).  
In biomedical imaging, particularly 
in optical coherence tomography, 
the large spectral bandwidth of su-
percontinuum sources translates 
into high axial resolution, which 
is essential for detailed tissue ima-
ging. In fluorescence microscopy, a 
single supercontinuum source can 
replace multiple discrete lasers when 
combined with tunable filters, sim-
plifying experimental setups while 
expanding excitation capabilities.
In metrology, femtosecond generated 
supercontinuum light is used to create 

optical frequency combs, which enable 
extremely precise measurements of 
time and frequency. Industrial appli-
cations are also expanding rapidly and 
include machine vision, semiconduc-
tor metrology and inspection, and hy-
perspectral imaging, where broadband 
illumination improves contrast and de-
fect detection. Environmental sensing 
represents another key domain, as SC 
sources allow simultaneous detection 
of multiple gas species across wide 
spectral bands.

INTEGRATION AND 
PRACTICAL CONSIDERATIONS
The integration of supercontinuum 
lasers into experimental or indus-
trial systems requires careful at-
tention to engineering constraints. 
Fiber-coupled outputs are generally 
preferred due to stability and ease 
of alignment, although free-space 
configurations remain relevant for 
certain high-power or specialized 
applications. Thermal management 
and system footprints are 

Figure 4. Schematic representation of the local spectral transmittance measurement apparatus (SuperK FIU-15, supercontinuum laser 
source; LLTF VIS, tunable volume hologram filter; OSD, order sorting device; SH, shutter; ODF1, ODF2, ODF3, ODFW, and OD VIS, optical 
densities; REF VIS, MES, reflective collimators for the reference and measurement channels, respectively; PCF, photonic crystal fiber; 
KYMERA 193, Czerny–Turner monochromator; and Newton CCD 920, low-noise scientific-grade CCD camera). (Courtesy of Aix Marseille 
Univ, CNRS, Centrale Med, Institut Fresnel, Marseille, France).

Figure 5. Right : Butcher block filter description: (A) Image of the filter and (B) scale 
representation of the stripes showing their respective widths and central wavelengths (color 
code). Left : Transmission spectra of the bandpass filter centered at 600 nm [measurement 
performed with Micro-SALSA on 120 µm stripe (blue curve), 90 µm stripe (red curve), and 
measurement performed on the deposition wafer by the manufacturer (black curve)].  
Courtesy of Aix Marseille Univ, CNRS, Centrale Med, Institut Fresnel, Marseille, France).





important considerations, particu-
larly for embedded systems.
Control and interfacing capabilities 
are also important. Many modern 
sources provide advanced software 
environments and application pro-
gramming interfaces that facilitate 
automation and synchronization with 
other instruments. Safety is essential, 
as the broad high-intensity emission 
requires proper protective measures.
Turnkey systems are widely avai-
lable and optimized for ease of use, 
whereas OEM modules offer greater 
flexibility for integration into custom 
platforms. The choice between these 
options depends on the level of custo-
mization required and the expertise 
of the user.

MAIN SUPPLIERS
The supercontinuum laser market 
has matured significantly, with se-
veral established players offering a 
range of solutions:

NKT PHOTONICS (A HAMAMATSU 
COMPANY)
A pioneer in commercial supercon-
tinuum lasers, offering widely used 
platforms such as the SuperK series. 
The company is known for reliability, 
modular architecture, and very broad 
spectral coverage extending from the 
visible to the infrared. 
nktphotonics.com

LEUKOS (AN EXAIL COMPANY)
Leukos develops supercontinuum la-
sers for over 20 years and offers one 
of the broadest product ranges on the 
market, covering wavelengths from 
the UV 350 nm to the mid-IR beyond 
5 µm.
leukos-laser.com

FYLA
FYLA develops fiber-based femto-
second and supercontinuum lasers 
with an emphasis on robustness and 
low noise performance. Its systems 
are primarily targeted at scientific 
instrumentation, spectroscopy, and 
quantum technologies.
fyla.com

YSL PHOTONICS
YSL Photonics provides a broad port-
folio of fiber lasers, including super-
continuum sources covering roughly 
400–2400 nm, with flexible repetition 
rates and OEM configurations. 
ysl-inc.com

OTHER PLAYERS
Additional suppliers include emer-
ging companies and specialized 
providers focusing on mid-infrared 
supercontinuum generation, custom 
nonlinear fiber development, and ap-
plication-specific light sources. 

CONCLUSION
Supercontinuum lasers represent a 
unique class of light sources, com-
bining broadband spectral coverage 

with high brightness and spatial 
coherence. Their versatility has 
enabled their widespread adoption 
across scientific and industrial do-
mains. Continuous advances in non-
linear fiber design, noise reduction, 
and system integration are expected 
to further expand their capabilities.
For users, selecting an appropriate 
supercontinuum source requires a 
careful balance between spectral 
coverage, power, coherence, and 
stability, as well as consideration 
of integration constraints. With a 
growing number of suppliers and 
increasingly application-specific 
solutions, supercontinuum lasers 
are poised to play an even more 
prominent role in the future of pho-
tonics.  

Figure 6: LC-OCT vertical (top left), horizontal (bottom left) images and 3D stack (right) of 
healthy human skin in vivo (courtesy of DAMAE Medical)
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