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Metal-insulator transition
@ optically-induced
@ sub-ps transition

@ strain from substrate
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Applications
o ultrafast optical switches

@ temporary circuits




VO, thin-films

VO2 ~ 80 nm VO2 ~ 110 nm

TiO2 ~ 0.5 mm
@ sapphire substrate @ rutile substrate
@ hexagonal o tetragonal (011)

o T, =341 K o T, = 306K



Pulsed pump-probe experiment

Yariable MD filter
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VO2 on Sapphire
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CW probe experiment

Variable ND filter
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AR/R

Decay time for VO, on rutile
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Metallic state decay constant 1 (us)
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Heat transport across boundary
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Reflection (arb. units)

Optical anisotropy

Reflection from orthogonal polarizations
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AR/R

Anisotropy in decay constant
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Conclusions

VO, transition characteristics depends on substrate
@ Substrate dramatically affects decay rate
@ Optical pump fluence affects decay rate

@ Rutile sample — optical anisotropy
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Metal State Decay (us)

Decay vs. Temp

Change in Metal State Decay constant with VO2 Temperature
TiO2 Substrate; different pump powers
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Normalized data

Pump and probe
Detector noise subtracted out
Fluence 7.95 mJicm?
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Transition depth A fromfit(a.u )
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Metallic state decay constantr {ps)
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Decay time varies with pump fluence

Decay from metallic state vs. pump fluence

CW probe, detector response time ~60ns

fit reflected probe signalto C - A x expi-tity
Errorbars are +/-30ns
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Raw data
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Marmalized reflection (a.u.)
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Mormalized reflection {a.u )
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Mormalized reflection (au )

Al,O5 data
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Mormalized amplitude (a.u.)
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Probe polarization variation

MNormalized reflaction of CW probe
Two powers, two polarizations

Mormalized reflection (a.u.)
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MWetallic state decay constantr (ps)

Probe polarization variation

Decay from metallic state vs. pump fluence, Different probe polarizations
C¥W probe, detector respanse time ~60ns
fit reflected probe signal to C - A s expi-tit)

Errorbars are +/- 30ns
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Experimental set-up
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