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VO2 structural phase transition
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VO2 undergoes an structural first order phase transitio n 
with a resistivity jump of 4 orders of magnitude at 340 K 
followed by abrupt changes optical and magnetic 
properties.

The amazing properties of VO 2 have made it 
a candidate for several technological 
applications such as thermochromic
coatings, fiber-optical sensors, and ultra-
fast switching. However, important 
questions need to be answer to take VO 2

into the nanotechnology realm.

How does the particle size affect the  
features of the phase transition? 

What are the optical properties of this 
material in nanoparticle form?

How does the laser excitation trigger the 
phase transition?

Synthesis of nano-VO2
Thin films fabricated by Pulse laser deposition. 
From V target in 5 mTorr O 2 at 450 ºC.

VO2 nanoparticles were synthesized by ion 
implantation of V and O ions into SiO 2

substrates and later annealed at 1000 ºC in 
flowing Argon.

O @ 55 keV, 3.0 x 1017 ions/cm 2

V @ 150 keV, 1.5 x 1017 ions/cm 2

Phase transition optically
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Change of absorbance upon the temperature-
driven phase transition for thin film VO 2 (right 
scale) and for the VO 2 nanoparticles with spherical 
shape (left scale), as derived from steady-state 
absorption measurement in the low and high 
temperature phase. The VO 2-volume filling in the 
case of nanospheres embedded in Silica is 
approximately 10%. 

SiO2Dt

a) Ultra-fast measurement of 
the laser-excited VO 2 thin-
film phase transition. The 
measurement was taken in 
the pump-probe 
configuration with an 800 nm 
pump (Ti:Sapphire laser with 
a 120 fs pulse width) and 
probed with white light.  
Panels b) and c) show the 
time resolution obtained for 
the  sample of VO 2 nanorods 
and the VO 2 thin film, 
respectively (laser fluence 10 
mJ/cm 2). 

Pump probe laser excitation

Photo induced phase transition

Relative change of transmission as a function of 
wavelength for different aspect ratios (from top to  
bottom: 1, 1.5, 2, 3.5), as obtained by varying the  
annealing time (3, 7, 10, 45 minutes). Squares: 
measured at a delay of 200 fs after 
photoexcitation. Solid lines: calculations based on  
Mie scattering theory. Dashed lines: Mie theory for 
nanospheres (same as in the uppermost panel). 
The right panels show representative TEM 
pictures of the corresponding samples.

Z-scan and VO2 nonlinear behavior

Z-scan traces for VO 2 thin film and VO 2/SiO2 nanocomposite 
samples. Panels a) and b) show nanocrystalline samp le 
measurements at 22 °C and 100 ºC, respectively. Pan els c) and d) 
present the results for the 210 nm-thick VO 2 film. 
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