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Thermo-optical properties of alpha-phase molybdenum trioxide (α-MoO3) thin films were carried out in the 

mid-infrared. MoO3 films were deposited onto fused silica substrate by pulsed laser deposition (PLD) at 500 °C 

and 10-1 mbar oxygen pressure by employing a Nd:YAG laser (λ = 355 nm) [1]. Structural characterisation showed 

that the deposited films belong to the orthorhombic -phase of MoO3. Reflectance measurements in the mid 

infrared (7-12 m) were performed at different temperatures ranging from 20 °C to 250 °C (Figure 1(a)). Thermal 

effects were more evident between 7.5 and 10.5 m. The analysis of temperature-dependent reflection spectra 

allowed to retrieve optical parameters such as refractive index (n) and extinction coefficient (k) against 

temperature, and stable and uniquely defined MoO3 thermo-optical constants such as dn/dT and dk/dT. The 

refractive index decreases with temperature except for an anomalous dispersion region between 9.9 and 10 m, 

while the absorption coefficient resonance peak (at 9.95 m) is strongly tuneable with temperature displaying also 

a shift toward longer wavelengths. By plotting the refractive index for two relevant wavelengths as a function of 

temperature, the thermo-optical coefficients dn/dT and dk/dT have been calculated as the slope of the linear fit 

(Figure 1(b)). The presented results indicate that, within the investigated temperature range, the fabricated MoO3 

films exhibit a reversible thermal response. This implies that after multiple heating and cooling cycles, the material 

reliably returns to its initial state without experiencing permanent changes in both its crystalline and optical 

properties. Such reversible behaviour is particularly advantageous for the realization of reliable and thermally 

stable MoO3 films for infrared applications such as filters, polarizers and sensors. 

 

 

 

 

 

 

 

 

Figure 1.(a) Temperature-dependent reflectance spectra. (b) Refractive index vs temperature at 10.02 and 9.14 m. 
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