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Prof. Marie D'angelo
(Institut des Nanosciences de Paris, Sorbonne Université / UMR 7588 du CNRS)

1. Generalities and technical aspects of photoemission 2. Theoretical aspects: interaction Hamiltonian and transition probability

3. Transitions from localized states: core level photoemission 4. Band dispersion: Angle-Resolved Photoemission

5. X-ray production: comparison of X-ray tubes, synchrotron radiation and Free Electron Laser

6. Basics and theory of synchrotron radiation 7. New developments in photoemission: time-resolved and near ambient pressure photoemission

2

X-ray diffraction is the most reliable method for the accurate determination of atomic positions in crystalline materials. A precise knowledge of
electron density distributions obtained using high resolution X-ray data provides vital information about the chemical and physical properties of a
material. The electron density analysis has been evolved into a dynamic research area over the years and now routinely applied in the field of
chemistry, physics, material science and biology. In my lecture course, | will be describing background of X- ray scattering and electron density
analysis with a special focus on recent applications in understanding the structure—property relationships.

X-ray Scattering and Electron Density Analysis: Methodology and Applications
[B2fE @ HIRKFE]

Asistant Prof. Venkatesha Rama Hathwar
(Center for materials Crystallography, University of Tsukuba)

Semiconductor Physics and Engineering, Doping, Defect, Optical Properties
[BEfE : HRKF]

Prof. Henri Mariette & Prof. Etienne Gheeraert

(Institut Néel, CNRS /University of Grenoble-Alpes, France)

1. Introduction to the various semiconductor materials and general 4. Semiconductor doping by ion implantation

concepts *lon-matter interaction, implantation profile *Defects production and
*Si, Ge, lI-V, I-VI *Direct/Indirect gaps *Binaries versus alloys annealing *Transient Enhanced Diffusion (TED)

*Pertubations in semiconductors: the envelope function approach 5 Basic phenomena in semiconductor optics.

2. Semiconductor doping by diffusion *Carrier and exciton recombination processes *From weak to
*Shallow electronic states *Solid state diffusion *Deep defects, strong coupling *low dimensionnalities (quantum wells, wires, dots)
formation and migration energy *Semiconductor doping with diffusion *Experimental technics

3. Pecularities of wide bandgap semiconductors. 6.Elementary electronic devices

*Doping asymmetry: origins and solutions *The case of GaN *Other *Pn diode, Schottky diode *MOS transistor, MESFET
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