From French fries to Foie Gras, turning around a synchrotron
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Probably the best way to enter a synchrotron and to understand the usefulness of parasitic effects in accelerator physics is through its applications.

We will take a tour of the quasi-relativistic nature of accelerated particles - the ultimate for an electron in a synchrotron - and some original applications we've come across at the SOLEIL synchrotron in life sciences and cultural heritage.

Of particular interest, deep ultraviolet (DUV: from 180 to 380 nm), have enough energy to interact with a very broad range of biomolecules [1], pigments [2], semiconductors, …., and at the same time, not so energetic that they can continue to travel through air and water. It is therefore a perfect energy range for studying those molecules in their natural environment. Controlling the delivered power, it is even possible to work with living microorganisms [3]. 

Most applications will be based on natural luminescence observed in a diversity of samples, but time resolved circular dichroism using the natural polarization of the upper and lower parts of the synchrotron beam extracted from a bending magnet will also be illustrated [4].

We will discuss the diversity of applications in structural biology, food science, cultural heritage, pharmacological research and medical diagnostics developed in DUV at SOLEIL, a large-scale facility open to a broad range of research communities.
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Figure 1. Direct observation of calcium oxalates precipitation (blue) in a kidney biopsy (tissue autofluorescence shown in red).
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