
 

Postdoc Position: ANR UVLASE 

Contact: Dr. S.T. Purcell, Directeur de Recherche 
Institut Lumière Matière 
Université Claude Bernard Lyon1, UMR CNRS 5306 
43 Blvd 11 Novembre, F-69622, Villeurbanne, Cedex, France 
Tél.  (+33) (0)4 72 44 80 48    FAX (+33) (0)4 72 43 26 48 
E-mail: stephen.purcell@univ-lyon1.fr Stephen Purcell 

Postdoc position in a financed project on the “Development of compact UV lasers based on electron 
pumping of III-V nitrides”. Position of 18 months within the framework of a French national 
(ANR) collaborative project between U. Lyon 1 (UCBL), the Institute Nanoscience and Cryogenics 
of the French Commission for Atomic Energy (INAC, Grenoble) and the Institut Neel (Grenoble). 

There is a strong demand for deep-UV lasers for applications such as Lidar remote detection, non-
line-of sight communication, chem-bio sensing, 3D printing, etc. This spectral range is currently 
covered by gas lasers or lasers based on frequency conversion, which are bulky, inefficient, and 
inflexible in wavelength. Laser diodes should provide an alternative solution, but their 
implementation is held back by the difficulties to fabricate highly-conductive p-AlGaN cladding 
layers. In this project, we will develop a new compact UV-laser technology based on the excitation 
of AlGaN nanostructures by a highly energetic electron beam from a carbon nanotube cathode. We 
target Peltier-cooled quasi-continuous-wave devices at 350 nm and 265 nm, with an average output 
power > 50 mW. The choice of wavelengths aims at a direct comparison with the Nd-YAG 
technology.  

The objectives of this study are (i) to fabricate AlGaN-based ridge lasers using quantum dot (QD) 
or quantum well (QW) structures as active media, and emitting around 350 nm and 265 nm; (ii) to 
develop a robust, compact, integrated, electron gun with currents up to 1-3 mA, while obtaining 
sufficient lifetime; and (iii) to integrate the AlGaN nanostructures and the electron emitter into a 
free-standing quartz vacuum envelope. 

We seek to recruit a postdoc attached to the University of Lyon1 with an experimental knowledge 
of semiconductor lasers. The researcher will carry out wide-ranging activities on (i) the advanced 
optical characterization of the laser structures using an existing high-power ArF UV laser, (ii) the 
electron gun development, and (iii) the integration of the semiconductor with the electron gun. The 
postdoc will collaborate with CEA-INAC and CNRS-Institut Néel, who produce and characterize 
the epitaxial materials and device structures. The postdoc will particularly interact with their two 
PhD students, as well as with two teams at UCBL. He/she will be supervised by S. Purcell (UCBL), 
in close relation with the project leader Eva Monroy of INAC. Knowledge of semiconductor lasers 
and electron sources is highly appreciated though the later will likely be learned largely from the 
host team. 


