
Phonons 





Wavevectors of phonons outside 1BZ are 
meaningless 



Phonon dispersion of  Si (fcc) 







Nobel price in physics 1930 " for his work 
on the scattering of light and for the 
discovery of the effect named after him" 

V. Raman 



Raman spectrometer 





Stokes / Anti-Stokes 



Raman spectrum of GaAs 

Different plasmon frequency 
due to different charge carrier 
concentration (doping) 



Raman spectra of graphene 

G G‘ 



Raman microscope 



Raman microscopy of graphene 



Tip enhanced raman spectroscopy (TERS) 



TERS - example 



Polariton in GaP 
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Inelastic neutron scattering  

o: experiment 
x: theory 





Example: Magnon in Ni 



Magnon by inelastic neutrons: a-MnMoO4 


