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Raman-based microscopies exploit the intrinsic vibra�onal spectrum of molecules, achieving video-rate i
maging speeds without the need of labelling fluorophores1. While there has been a tremendous 
improvement in speed for Raman microscopy, the spa�al resolu�on has barely enhanced and, 
as a ma�er of fact, reaching resolu�on at the 100 nm-scale s�ll remains a very challenging topic2.
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Mul�ple sca�ering, otherwise seen as a nuisance in any op�cal device, can enable super-resolu�on3.
We have recently developed a novel sampling methodology in S�mulated Raman Sca�ering microscopy 
(figure below) that allowed to enable for the first �me super-resolu�on imaging of biological specimens4. 
However, due to constraints in the laser source used, we could only focus on (shallow) microscopy 
up to now, leaving aside the powerful spectroscopy approach that is typically gained in Raman micro-
spectroscopy. Furthermore, we could not demonstrate the advantage of our method for deep imaging.

As a next step, we will exploit a new laser source 
technology to enable super-resolu�on micro-
spectroscopy. In par�cular, we set up an 
add-on technique, coherent an�-Stokes Raman 
sca�ering microspectroscopy that will enable to 
go beyond our current super-resolu�on gain due 
to its higher-order nonlinearity. Furthermore, the 
new laser source will be well adapted to perform 
deep super-resolu�on microscopy5, going beyond 
Raman-based methods. 

The development of the project* will be experimental, 
and will require numerical calcula�on.
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*depending on the outcome, this could be followed 
by a PhD project


