A FAIRLY EXHAUSTIVE LIST OF POSSIBLE

PhD COURSES
SUMMARY

1. ACCELERATOR PHYSICS AND TECHNOLOGIES

2. SR APPLICATIONS

Background

3. SR TECHNIQUES

1. ACCELERATOR PHYSICS AND TECHNOLOGIES
Accelerator Physics: 

     Relativity &. electro-magnetism 

     Introduction to accelerators 

     Beam dynamics: longitudinal and transversal

     Linear accelerators 

     Circular accelerators 

     Synchrotron radiation 

     Lattice imperfections

     Collective effects

     ID’s and beam dynamics

     High current effects 

     Lifetimes

     Designing an accelerator 

Technologies and Applications:

     Introduction to accelerators & components 

     Ultra high vacuum 

     Conventional and SC magnets 

     Conventional and SC RF systems 

     RF quadrupoles 

     Charged particle sources 

     Cryogenics systems 

     Beam instrumentation 

     Radiation &.safety 

     Injection / Extraction

     Transfer lines

     Controls

     Power supplies 

     Building an accelerator together

     Project management 

Exploitation Technologies:

     Optics

     Light sources

     Front ends

     Beam-lines

     Detectors

     Data acquisition systems

2. SR APPLICATIONS

Background

I- Sources 

                A1.  Synchrotron radiation: Beam parameters and insertion

                      Devices

          II- Interaction of radiation with matter: elastic case 

                A2. Dynamical theory

                A3. X-ray reflectivity and diffraction of nanosystems

                A4. Tomography and topography

                A5. Coherent imaging

                A6.  X-ray reflectometry

                A7. Single crystal diffraction. Electron density map

                A8. Magnetic X-rays scattering

 A9. Powder diffraction

                A10. Polarized X-rays

          III- Interaction of radiation with matter: Inelastic case 

              A11. X-ray photon correlation spectroscopy

              A12. X-ray absorption spectroscopy: theorical basis

              A13. X-ray absorption spectroscopy: Multiple scattering

              A14. X-ray absorption spectroscopy: Magnetic dichroism

                A15. X-ray photoemission electron microscopy

                A16. Diffraction anomalous fine structure

                A17. Inelastic X-ray scattering

                A18. X-ray and UV photoemission spectroscopy

          IV- Selected examples of applications to condensed matter studies 

                A19. Surface / interface physics

                A20. Materials science

                A22. Soft condensed matter


    A25. Polymers


    A26. Medicine


    A27. Cell biology


    A28. Structural biology

       A29. Environmental sciences

                A30. Industrial applications

3. SR TECHNIQUES

          Synchrotron Radiation Practicals:

          - X-ray topography 

          - Spectral microscopy 

          - EXAFS 

          - Soft X-ray absorption spectroscopy 

          - Circular magnetic dichroism in X-ray absorption 

          - DAFS, anomalous scattering 

          - Diffuse scattering 

          - Scattering and diffraction from non-crystalline matter 

          - Powder diffraction 

          - Energy dispersive X-ray diffraction and/or spectroscopy 

          - Surface diffraction 

          - Standing waves 

          - Deep X-ray lithography for microfabrication 

          - Angle resolved photoemission of surfaces 

          - High pressure diffraction and/or spectroscopy 

          - Laue diffraction 

          - X-ray powder diffraction 

          - 2D single crystal diffraction 

          - High energy X-ray diffraction

                - Single crystal diffractometry 

                - XANES 

                - Anomalous scattering 

                - Resonant X-ray magnetic scattering 

                - Quasi-elastic scattering 

                - Reflectometry 

                - Surfaces, grazing incidence diffraction 

                - Diffuse scattering analysis 

                - Coherent X-ray 

                - X-ray fluorescence

                - Interferometry

                - Confocal microscopy

                - Micro-tomography 

                - VUV and soft X-ray spectroscopies

                - Reverse compton scattering
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