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VO2: vanadium dioxide

Metal-insulator transition

optically-induced

sub-ps transition

strain from substrate

Applications

ultrafast optical switches

temporary circuits



VO2 thin-films
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Pulsed pump-probe experiment



Pulsed probe data



CW probe experiment



Decay time for VO2 on rutile



Metallic state decay
vs. Pump fluence



Heat transport across boundary

Cf d
∂Tf

∂t
= −σK [Tf − TS(0, t)] (1)

CS
∂TS(z)
∂t

= κS
∂2TS(z)
∂z2 (2)

σK – Kapitza conductance between VO2
and TiO2





Optical anisotropy

VO2 on rutile substrate



Anisotropy in decay constant

VO2 on rutile substrate



Conclusions

VO2 transition characteristics depends on substrate

Substrate dramatically affects decay rate

Optical pump fluence affects decay rate

Rutile sample – optical anisotropy



Thank you!
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Decay vs. Temp



Normalized data



Max reflection change vs. pump fluence



Decay time varies with pump fluence



Raw data



Al2O3 data



Al2O3 data



Al2O3 data



Example fit



Probe polarization variation



Probe polarization variation



Experimental set-up
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