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Diamond and graphite are two allotropes of carbon with very different physical properties that arise from their distinct crystal 
structures. Laser induced graphitization of diamond can therefore provide an interesting route for the fabrication of novel 
functional materials thanks to the extremely different electrical and optical properties of diamond and graphitic-like materials 
allowing one to engineer a sample of diamond crystal at the surface or in the volume. In this context, a proof of principle 
experiment was carried out on the transmittance in the THz spectral range of diamond plates irradiated by ultrashort laser pulses. 
The laser irradiation generates laser induced periodic surface structures (LIPSS) with a period of about 170 nm allowing to fabricate 
a layer presenting graphitized ripples with a preferential orientation. The transmittance of the samples to THz with polarization 
parallel and perpendicular to the ripples formed on the laser structured sample was analyzed both in a narrow (0.2-1.5 THz) and 
a broad (0.25-6 THz) spectral range. The experimental findings evidence a clear anisotropic absorption to polarized THz radiation 
in the range 0.25-3 THz that can be exploited for the fabrication of robust, lightweight and broadband THz optical components. 

 
 
Fig. 1: (a) SEM images showing a cross-section of graphitized diamond and LIPSS; Panels (b) and (c): transmittance of graphitized 
diamond samples to a THz wave for THz electric field polarization orthogonal (T⊥, red symbols) parallel (T||, blue symbols) to the 
LIPSS orientation.  
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