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Change in optical properties 



 Studying optically induced phase transition 
with pump-probe configuration 
◦ Varying fluence  

◦ Varying film temperature 

 Raman Spectroscopy of films grown on 
different films 
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Effects of Temperature vs. Strong electric fields 
freeing electrons 

   Some controversy as to the main cause: fast 
response suggests electronic response vs. 
change in crystal lattice 
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Room temperature 

Still see 
transition at 
lower 
temperature 

Threshold fluence same for all temperatures 



 Used Commercial Raman Spectrometer 
◦ Difficult to see peaks of VO2 thin films: Maximizing 

our signal 

 

 Differences between films due to differences 
in microstructure 
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VO2 film on sapphire VO2 film on quartz VO2 film on rutile 
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 See an ultrafast response in films, even at 
lower temperatures 

 Able to identify VO2 Raman peaks 
◦ Can see phase transition in spectra 

◦ Transition temperature effected by microstructure 

 

 Future work: Further analysis on the 
relaxation of MIT 

 

Elizabeth Radue  13 



Elizabeth Radue  14 

 

 

 This work is financed by NSF, DMR-1006013: Plasmon Resonances and Metal 
Insulator Transitions in Highly Correlated Thin Film Systems. We also 
acknowledge support from the NRI/SRC sponsored ViNC center. 

 

 Thanks to Buzz Wincheski at NASA Langley Research Center for his time and 
equipment 

 

 



Elizabeth Radue  15 



Elizabeth Radue  16 

VO2 on Quartz:  
Grain Size ~70nm 

VO2 on Sapphire 
Grain Size ~20nm 

VO2 on  Rutile 
Grain size ~10nm 

XRD Characterization 
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