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V0, Phase transition

* Highly correlated material

e Undergoes metal-insulator
transition when heated
(340K)

e Reversible in thin films
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Exciting applications

* Many possible novel technologies with VO,

VO, on TiO, 08 iR \ :
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* The better we understand the mechanisms for the transition and how
different substrates and microstructure affects them, the better we’ll be
able to tune the film for specific needs.
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Probing the Metal-insulator transition (MIT)

 Large change in conductivity/index of refraction
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Effect on microstructure on Metal-Insulator
Transition

VO, on Al,O, VO, on TiO,
T.=341K T.=306K
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Experimental Set up for Pump Probe
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Phase diagram of the ultrafast photoinduced insulator-metal transition in vanadium dioxide
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Reflectivity (RIRM)

Comparing dynamics of MIT

* Pump probe measurements at 800nm
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Threshhold for MIT dynamics of VO2 on Rutile
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Conclusion & Future Work

* We have explored how films on Al,0; and TiO, have different MIT
dynamics at various temperatures

e Future work: to explain the differences in MIT dynamic thresholds
between different films.
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Properties of Our Thin Films

VOZ on Aleg VOZ on SlOZ VOZ on TiOZ

Crystalline M-VO, (020) Out of plane M-VO, R-VO, (011)

with in plane 6-fold
symmetry

Average Grain size out

of plane=447 A
In plane=93A

T.= 341K

Strain
In plane: -0.53%
Out of plane: -2.81%

(011), in plane
polycrystalline

Average Grain
size=367A

T.=324K

Strain
Out of plane: 0.92%

FiOs 2013 Radue

monocrystalline

Average Grain size out

of plane=593A
In plane=179A

T.=306K

Strain
In plane: 0.14%
Out of plane: 0.54%

12



L121611B1 VO: TiO2 (011
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Reduced Ch
i-Sqr
Adj. R-Squa

Peakl1(B)
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Peak1(B)
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Peak1(B)
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Peak2(B)
Peak2(B)
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B)
B)

Gauss

y=Y0 + (A/(w

*sqrt(P1/2)))*

exp(-2*((x-xc

37165.0124
1

0.99104

yo

xc

w

A
sigma
FWHM
Height
y0

Xc

w

A
sigma
FWHM
Height

Value
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37.06107
0.12021
908.99878
0.06011
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6033.2207
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0.09511
279.69493
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Standard Err|
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Counts (log scale)

L080611A1 VO: c-Al203

Symmetric scan
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We can probe this phase transition by looking at the
reflected and transmitted light.

Transition Transition
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