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Methods.  

Numerical calculations of the film absorptivity were carried out with the frequency domain 
solver of the Wave Optics module of the full-wave solver Comsol Multiphysics The finite-
element solver provided the time-harmonic fields excited in the structure, and the power 
absorbed within the film was obtained via integration of the dielectric loss. Permittivity of 
titanium films was modeled following [1], and the permittivity of the silicon carbide substrate 
was modeled following [2,3]. The numerical setup is terminated by Periodic Boundary 
conditions in the transversal sides, and the substrate is terminated in a Scattering Boundary 
condition. 

 
Fabrication of the samples: The fabrication of the samples is photolithograpy-free and has 
been realized evaporating Ti on a 220 m thick 4H-SiC wafer with an Angstrom Engineering 
e-Beam evaporator. The deposition is done in vacuum with a substrate temperature of 150 ºC, 
the ratio of the Titanium is chosen to be low, around 0.5 Å/s, so that the power is not high. 
Prior to that, an O2 Plasma activation has been realized using a Plasma Pro ICP during 20 
minutes in order to clean and activate the surface of SiC. 

 
Fourier Transform Infrared Spectroscopy: Reflectivity measurements were performed via 
Fourier Transform Infrared Spectroscopy (FTIR) with a fully automated microscope 
Hyperion 3000, with liquid-nitrogen-cooled detectors, and coupled to a Bruker Vertex 80v 
spectrometer. 
  



Characterization of the sample roughness via atomic force microscopy (AFM). 
 
 
 

 

Figure S1. Typical AFM scan of a titanium (Ti) film of 50 nm thickness deposited on top of a silicon carbide (SiC) 
substrate. (a) 2D and (b) 3D wide-view AFM 5 m × 5 m images. (c) Roughness profile of the film across the 
horizontal blue line shown in (a). (d) Table of roughness characterization parameters. 

 
  



Theoretical comparison of the reflectivity difference and the film absorptivity. 

 

Figure S2. Theoretical comparison or the film absorptivity, , and the reflectivity difference, − , for 
titanium (Ti) films of 2, 6, 8, 20 and 50 nm thicknesses, deposited on top of a silicon carbide (SiC) substrate. The 
numerical results demonstrate that the reflectivity difference provides an accurate prediction of the film absorptivity 
within the Reststrahlen band, and a conservative estimate near the plasma frequency at 10.3 m.  
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