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Short description of possible research topics for a PhD:
Persistent luminescence is a singular property of some materials which are able to store the
excitation or light irradiation energy at intrinsic traps or defects before slowly emitting lower
energy photons within several hours (see figure). Several new applications are envisioned with
these materials. In that context, bioimaging constantly demands more sensitive tools intended
for biomedical research and medical applications. Deep red persistent luminescence
nanoparticles have recently been introduced to enable highly sensitive in vivo optical detection
and complete avoidance of tissue autofluorescence (see figure). We proposed within this
research program a novel generation of optical nanoprobes, presenting long persistent
luminescence in the near infrared biological window between 1000 nm and 1550 nm.
Functionalization of this new photonic probes can be adjusted as well as the wavelength of the
optical stimulation to favour multiple challenging applications.

Required background of the student: Materials Science, Chemistry, Optical Spectroscopy
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