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Since the discovery of extraordinary transmission (EOT), the optical properties of subwavelength apertures have 

been a promising field worldwide [1]. It is found that the interaction between the electromagnetic wave and surface 

plasmon polaritons (SPPs) is responsible for the enhanced transmissions. Significant advances in understanding 

light diffraction by subwavelength apertures were accomplished, and several novel applications were proposed 

[2][3]. Earlier, the tuning of surface plasmon resonance (SPR) has been done by changing the periodicity [4]. In 

this pretext, we numerically demonstrate a facile approach for modulating THz SPR through near-field 

electromagnetic coupling in hole arrays.  

 

Fig. 1: (a) Schematic of THz passing through the rectangular hole array. (b) Transmission spectra by varying the 

separation distance ‘d’ between the rectangular holes 

Schematic in Fig. 1(a) depicts the THz transmission through the rectangular hole array (two holes with a separation 

distance ‘d’ within the unit cell) system where the blue dashed line represents the unit cell of the proposed 

structure. The rectangular metal film is supported on the Si substrate of thickness 500 µm. The periodicity is 

considered to be 180 µm along both x- and y- directions. The width and length of the hole considered in our study 

are 25 µm and 90 µm respectively. A single rectangular hole is considered as the intrinsic case to interpret the 

results for other structures. For a separation distance d = 3 µm, the SPR peak is observed at 0.465 THz which is 

similar to the intrinsic case. However, a blue shifting of 7 GHz and 15 GHz are observed by increasing the distance 

to d = 18 µm and 36 µm, respectively, Figure 1(b). The resonance frequency shifts can be attributed to effective 

permittivity of the system. This work could be useful in THz based devices (sensors, filters etc.).   
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