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The optical supercontinuum has 
been described as one of the most 

important developments in physics 
of recent times. Discovered in the 
1970s by Alfano,1 the development of 
the highly nonlinear microstructured 
optical fi ber (MSF) by Ranka and col-
leagues at Lucent in 19992 has driven 
interest in this technology over the 
past decade. 

Supercontinuum fi ber laser technol-
ogy is now at the stage where compact, 
high-power white-light sources are com-
mercially available at a low-cost, and 
they are being exploited within indus-
trial and biomedical instrumentation. 
� e all-fi ber supercontinuum, based on 
the highly nonlinear MSF, is the key to 
this success.

Early commercial applications of 
this technology are within biomedical 
imaging, where the visible region of the 
supercontinuum is of most importance. 
Until very recently, the visible spectrum 
within all-fi ber systems was limited, cov-
ering the red down to moderately long 
wavelengths (approximately 450 nm) in 
the blue region. Recent advances have 
enabled researchers to better understand, 
predict and control supercontinuum 
generation within MSFs, resulting 
in “blue-enhanced” supercontinuum 
sources3 that have been rapidly com-
mercialized. � ese improvements, based 
on novel designs of MSFs, have shifted 
the supercontinuum blue limit down 
to below 400 nm. Within fl uorescence 
imaging, this 50 nm makes an enor-
mous diff erence; it means that the 
supercontinuum is a viable solution 
for mainstream imaging applications 
such as fl ow cytometry and confocal 
microscopy.

Perhaps one of the most exciting 
and unexpected applications of the 
supercontinuum has been within super-
resolution imaging (nanoscopy), pio-

neered by Stefan Hell and his team at 
the Max Planck Institute for Biophysical 
Chemistry in Germany.4 Voted “Nature 
Methods—Method of the Year, 2008,” 
STED (stimulated emission depletion) 
microscopy provides super-resolution 
imaging capability beyond the diff rac-
tion limit. � e use of a supercontinuum 
source within STED now presents a 
low-cost solution for this technology, 
replacing ultrafast DPSS systems, which 
are an order of magnitude higher in 
price and complexity.

While supercontinuum within the 
visible spectrum is the main commer-
cial driver right now, applications in 
the mid-infrared are quickly emerging. 
Researchers have been combining their 
knowledge of MSFs and soft-glass ma-
terials science to fabricate and integrate 
a range of mid-IR transparent fi bers 

within supercontinuum lasers. MSFs 
manufactured from materials, includ-
ing ZBLAN fl uoride, chalcogenide and 
tellurite,5 have enabled the demonstra-
tion of 1 to 4.5 µm supercontinuum 
spectra with high brightness for future 
applications ranging from astronomy to 
biological detection. 
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