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"Bioelectrophotonics: The application of biophotonics tools to study the biological effects
of ultrashort pulsed electromagnetic fields" (by Rod O'Connor)

The BioEPIX lab at XLIM is a new lab interested in the application of optical imaging
and biophotonics tools to bioelectrics research. Tools developed in our past work using
optogenetics to manipulate olfactory sensory coding in mice with light, and using in vivo
multiphoton microscopy to dissect and image the brain, are now being applied to
understand  the  effects of  ultrashort pulsed  electromagnetic  fields
(picosecond-nanosecond, MV/m) in vitro and in vivo. Our lab is now combining live cell
Imaging, multiphoton microscopy, electrophysiology and molecular techniques to
explore the mechanisms of ultrashort pulsed electromagnetic fields with the hope of

exploiting their significant potential for cancer therapeutics and neuromodulation.

"Microwave assisted nanosecond CARS multiplex system" (by Vincent Couderc)

Recently, nanosecond electrical pulses have been used for ultrafast stimulation of cells.
Bioeftfects on internal cell membranes and manipulation of subcellular structures has
been obtained. In my talk, I will first describe how it is possible to couple multiplex
CARS measurement with an ultrafast electrostimulation system. I will present, in
details, the optoelectronic generator technology and CARS measurements versus
electrical polarization. That unconventionnal mixing between electrical and optical
waves can allow improving or decreasing CARS signal by using molecular orientation.

Additionally, evidence of optoelectrical cooling of paraffin molecules will be shown.
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