
substance: VO2
property: resistivity, conductivity, photoconductivity

resistivity

The first order phase transition at 340 K is accompanied by a discontinuity in ρ of ca. 104...105 Ω cm [69L].
High quality crystals show a transition in σ from ca. 10–1 Ω–1 cm–1 to 104 Ω–1 cm–1 at 339(1) K over about a
0.1 K interval with hysteresis of 0.1...1 K [69L].

d ln ρ/dX – 4·10–5 bar–1 ρ || c temperature region just below Ttr 69L

d ln ρ/dp – 1.5·10–5 bar–1 ρ || c, RT

The conductivity is slightly anisotropic (Fig. 1) with ρ⊥/ρ|| ≈ 0.5 on both sides of the transition [65B]. Effects of
stoichiometry: Figs. 2, 3, pressure effects in both phases: Figs. 4, 5.

No clear activation energy found in the semiconducting phase [74S, 75B1] but T –1/4 plot found to be linear
(Fig. 6). Alternatively the band gap may show marked temperature dependence [80K]. Additional evidence for
this comes from photoconductivity measurements [74S, 70P, 80K]. With 18.7 at% 18O substitution, Ttr increases
by + 0.6 K [80R].

ac conductivity

follows a power law for T < Ttr [78M]: σ(ω) ∝ ωs (0.7 ≤ s ≤ 1). Variation with temperature: Fig. 7. Some
workers report only a slight dispersion at 300 K save at very high frequencies [67K] though dispersion does not
increase at lower temperatures [72K]. Dispersion can be accounted for by invoking a distribution of relaxation
times [78M]. Detailed investigation of transport measurements suggest at low temperatures, conductivity is
essentially due to impurity states in the bandgap [76R] which might arise from so-called "phasons" and that just
below Ttr intrinsic excitation across the bandgap has become significant, giving rise to band-type conduction.
These impurity states may also be extrinsic, and are a strong function of stoichiometry. Their concentration has
been estimated at 1018...1020 cm–3 [76R, 69B1, 74S].

photoconductivity

Response broadens considerably at high temperature (Fig. 8). Variation with energy at 150 K: Fig. 9. Onset ≈
0.5 eV corresponds to band gap transition dx2–y2 → dxz [80K, 75S]. Peak at 0.72 eV, dx2–y2 → dyz and peak at

0.92 eV transition across Mott-Hubbard gap [75S].
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Fig. 1.

VO2. Resistivity vs. reciprocal temperature showing anisotropy [65B].



Fig. 2.

VO2+δ. Conductance vs. reciprocal temperature for various stoichiometries (a) VO2.00, (b) VO2.03, (c) VO2.05,
(d) VO2.07. Numbers 1, 2,3 refer to successive measurement cycles [74K].



Fig. 3.

VO2–δ. Resistivity vs. temperature for two samples of different stoichiometry in the tetragonal a direction
[75B2].



Fig. 4.

VO2. Conductivity vs. hydrostatic pressure for T > Ttr. The two curves are two different samples, measurement
along cR axis [69B2].



Fig. 5.

VO2. Conductivity vs. reciprocal temperature for three different pressures, T < Ttr along cR axis [69B2].



Fig. 6.

VO2. Conductivity vs. T –1/4; inset: conductivity vs. reciprocal temperature [74S]. Orientation σ not given.



Fig. 7.

VO2. ac conductivity vs. reciprocal temperature [74P]. Orientation not given.



Fig. 8.

VO2. (a) Photoconductivity vs. photon energy at different temperatures. (b) shows photoconductivity for a fixed
photon energy of 1.4 eV vs. reciprocal temperature [74S].



Fig. 9.

VO2. Photoconductivity vs. photon energy for a single crystal at 150 K [80K].
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