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Supercontinuum Sources - State of the Art



Supercontinuum Sources - State of the Art
Supercontinuum Generation

What is it?

Properties of a Lamp: Broadband Emission. 400 - 2400 nm

Properties of a Laser: Spatial Coherence, Brightness, Directionality

Combines

Unparalleled White Light Brightness - High Intensity - High SNR – High resolution

Easy integration - Easy optics - Easy access to sample

Low power consumption - Avoidance of IR thermic effects

Broadband tuneability (VIS – NIR), as filtered single-wavelength source

Offers



Supercontinuum Sources - State of the Art
Applications & Limitations

Laser microscopy
ENABLING PROPERTIES LIMITATIONS

Fluorescence microscopy
Confocal, Light-sheet, 
Widefield, Lifetime

• Ultrabroadband spectrum
• Picosecond pulse duration
• High pulse rep rate (typ. 80 

MHz)
• Variable pulse rep rate

• Limited spectral power 
density in VIS range

• Irregular intensity across 
wavelengths

Single-molecule spectroscopy
Biosciences, Materials 
Sciences

• Spatial coherence
• Simultaneous excitation at 

different wavelengths
• Arbitrary wavelength + 

linewidth selection
• Temporal resolution

• Irregular intensity across 
wavelengths

D. Di Battista et al,  Methods Protoc., 2019.

M. Sanz-Paz, Nano Lett., 2023.



Supercontinuum Sources - State of the Art
Applications & Limitations

Time Correlated Single Photon Counting (TCSPC)

Biomedical Diffuse Optics

ENABLING PROPERTIES LIMITATIONS

Time Correlated Single 
Photon Counting (TCSPC)

• Ultrabroadband 
spectrum

• Precise timing
• Temporal resolution

• Irregular intensity across 
wavelengths

Biomedical Diffuse Optics
Diffuse Optical Spectr. (DOS) 
Diffuse Correl. Spectr. (DCS)

• Multispectral VIS-NIR 
imaging

• Coherence length: 10s 
of mm range

• Easy integration
• Short warm-up time

• Irregular intensity across 
wavelengths

W. J. Pietro and O. Mermut, Biosensors, 2022.

J. Jiang et al,  Biomed Opt Exp, 2020.
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Supercontinuum Sources - New Designs: HorizonTM

Spectral Flatness
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> 30 dB < 10 dB

> 20 dB

< 2 dB

State of the Art Supercontinuum Ultraflat Supercontinuum

• Partially coherent • Highly coherent

Excitation source

• Enhanced efficiency in SC generation in the VIS range

• Flatness (full spectrum range): < 10 dB

• Free of spurious spectral peaks
• Output power >3W
• Power in the VIS >400 

mW



Conclusions

Supercontinuum lasers have become essential tools in numerous research fields in Biosciences,

Materials research and Astronomy.

State of the Art Supercontinuum lasers present moderate pulse peak powers and pronounced

spectral non-uniformity. This limits their use in some of these fields.

To overcome these limitations, we propose new Supercontinuum designs that provide an ultra-

flat spectra.
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