
Terahertz (THz) solid immersion (SI) microscopy is an imaging technique providing 

subwavelength spatial resolution that has found many applications in recent decades 

[1–4]. The resolution of SI optical systems is determined by the refractive index of 

the SI lens material. In our work we have performed a numerical analysis using the 

finite-element frequency-domain method to evaluate the possibilities for improving 

the resolution using high-refractive index rutile (TiO2) lens. To confirm these 

numerical data, experiments were carried out with test objects characterized by 

different absorption coefficients. Simulations to boosting the THz solid immersion 

lens performance have shown that the spatial resolution for the wide range of sample 

refractive indices n = 1.0– 5.0 and absorption coefficients 𝛼 = 0–1000 cm−1 by 

power. The calculations also have shown a strong contrast between strongly 

absorbing and weakly absorbing media, which, in turn, can be useful in determining 

the absorption coefficient and studying the hydration of objects using a rutile solid 

immersion microscope. 
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