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PROJECT : 

Nitride semiconductors are key materials for the development of next-generation, high efficiency 

electronic devices for solid state lighting and power electronics. These devices are indeed expected to 

have a major impact on energy savings: about 10% of the total electricity consumption. However, in 

spite of their technological importance, nitride materials and devices are still poorly understood, and 

their optimization often relies on empirical knowledge and approximate rule of thumbs. Even in GaN, 

some of the basic electronic structure parameters like the energy position of the first conduction side 

valleys remains controversial (experimental and theoretical values differ by about 1 eV) while it is of 

primary importance for high-field transport. Moreover, achieving the targeted objectives in terms of 

energy savings requires that the efficiency of devices remains high when they are operated at high 

carrier injection. In these regimes, unusual transport phenomena occur whose origin and impact on the 

device performances are highly debated. It is thus clear that further progresses in nitride technology 

require a deep exploration of the fundamental properties of III-N compounds and of the transport 

phenomena in real-world devices. 

 

Figure 1 : InGaN/GaN LED under operation in the electron emission 

spectroscopy experiment 

The proposed internship is part of a collaborative project between the LPMC at Ecole polytechnique 

and the Materials Department at the University of California in Santa Barbara (UCSB). This project 

aims at studying the electronic properties of III-N compounds, hetero-structures and devices. Our 

approach is based on unique low energy electron spectroscopy techniques that give a direct access to 

the band structure and to the electron dynamics in the relevant energy range for transport [1,2]. These 

techniques have the advantage of being applicable to actual contacted devices under operation and can 

be in situ coupled to optical spectroscopy measurements (Figure 1). 

The internship could lead to PhD studies for a suitable candidate. The work will be mainly located at 

the Ecole polytechnique. Travels to the UCSB, where nitride materials and devices are elaborated, 

might be necessary for the project. 
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