
UE Ray-Matter Interaction


Level
Baccalaureate 
+4

 ECTS
3 credits  Component

UFR PhITEM 
(physique, 
ingénierie, terre, 
environnement, 
mécanique)


Semester
Printemps

In brief

 Teaching language(s): English

 Open to exchange students: Yes

 Code d'export Apogée: PAX8NFAB

Presentation

Description

Goal: This course will give a general view on the topic of photon or wave interactions with matter at various energy scales and 

length scales.

Content

In the first part, we will focus on the problem of the propagation of an electromagnetic wave when the wavelength is large (UV, 

optical, etc.) compared to the interatomic distances. The problem of polarization of the medium in metals and in semiconductors 

(Drude, Lorentz, interband, etc.) will be discussed and surface plasmons which are longitudinal excitations at the SC-metal interface 

will be treated. Finally, we will discuss how we can localize light on length scales smaller than the wavelength (e.g. nanoparticles). 

This part will be completed by a section on the Kramers-Kronig relations that link reflectance to absorption. The second part of the 

course will focus on phenomena where the incident wavelength is much smaller, such that matter can be resolved to atomic scales. 

The problem of structure factors and their interpretation in terms of correlation functions (neutrons, X, etc.) will be discussed.
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Course parts

CM Lectures (CM) 22h

UE Ray-Matter Interaction - TD Tutorials (TD) 3h

Period : Semester 8

Useful info

Campus

 Grenoble - Saint-Martin d'Hères

 Grenoble - University campus
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