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Phonon dispersion Si 

Yu & Cardona 



Phonon dispersion GaAs 

Yu & Cardona 



VOPO - Vanadyl pyrophosphate 

Kuhlmann, Physica B (2001) 



Acoustic phonons of Ge 



Raman spectrometers 

Laser 
Sample 
 
Filter? 
 
Spectrometer with CCD 



Photonic crystal 

• Band structure for photons from translational symmetry 

Key player: Joanopoulos (MIT, 90th first concepts); Kaiser Optics 

785nm 



Raman spectrometers 

Filter:  
high-precision dielectric mirror 
(notch filter) – single wavelength 
 
double-grating spectrometer – fully  
tunable filter (all wavelength) 



Phonon dispersion Si 

Yu & Cardona 



Questions – Answers? 
a. You mentioned tunable lasers and spectrometers. Why does one need 

different laser wavelengths in Raman scattering? 
 

b. Why does the Si line change intensity under polarization? 
 

c. What are all the weak signals in the Si spectra besides the 520cm-1 
line? 
 

d. I have a different question. 



Raman selection rules 
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