


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? 



VOPO - Vanadyl pyrophosphate 

Kuhlmann, Physica B (2001) 
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Phonon DOS & 2nd order Raman 
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? 



Resonant Raman scattering 



Thermal expansion 

Hunklinger 



Thermal expansion - graphite 

Bonini, Phys. Rev. B (2005) 
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     METALS 
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     SEMICONDUCTORS 
     AIUMINIUM and COPPER composites 

     CNTherm Copper-Nanotube composites 
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Copper composites with carbon nanotubes and graphene 
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