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A non-contact method for determining the carrier concentration in heavily doped n⁺-InSb 
substrates is presented, based on the analysis of transmittance spectra in the mid-infrared 
range (3–5 m) at a temperature of 77 K. A physical model of the complex dielectric func-
tion has been developed, taking into account the Burstein–Moss effect, free-carrier absorp-
tion, the Urbach tail, and plasmon-phonon interactions, enabling an accurate description of 
the material's optical properties under conditions of strong degeneracy. The inverse prob-
lem was solved by comparing calculated and experimental transmittance spectra to recon-
struct the carrier concentrations for two samples. The obtained results are in good agree-
ment with data from electrical measurements using the van der Pauw method (deviation 
within 2 %), confirming the reliability of the proposed approach. The method is promising 
for non-destructive monitoring of carrier concentration in n⁺-InSb substrates under indus-
trial production conditions. 
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