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Supervisor  MIVELLE Mathieu 
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Host Institution  Centre National de la Recherche Scientifique (CNRS) 
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Research Lab  Paris Institute of Nanosciences  (INSP)  
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Research Team  Nanophotonics and quantum optics 
https://w3.insp.upmc.fr/en/research/research-teams/nanophotonics-and-
quantum-optics/ 

 

Project Title 

Manipulating the Quantum Photon-Avalanche Process with Plasmonic Nano-Antennas. 

 

 

Project Description 

This project explores the photon avalanche in Tm³⁺ nanoparticles, an optical analog to natural critical 

phenomena. We aim to control this highly nonlinear emission using plasmonic nano-antennas to 

manipulate internal energy pathways. 

Through near-field microscopy (SNOM) and collaborations with Berkeley and Columbia, this research 

seeks to master avalanching nanoparticles for high-impact scientific and technological breakthroughs. 

 

 

Keywords  

Avalanche behavior, highly nonlinear processes, quantum optics. 

 

Description of the Host Research Lab 

The Center for Neuroscience Sorbonne University is composed of 15 teams and aims to understand the 

fundamental mechanisms underlying the physiology of the central nervous system, including the brain 

and spinal cord, during development and adulthood, as well as to develop preclinical models of human 

psychiatric and neurological disorders. 

 

 

 

 

 

To submit your application, please fill in the survey at the following link:   

https://msca-pf.sorbonne-universite.fr 
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