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               Material 

Property 

Unit 

(SI) 

Au LT-GaAs Si Air 

Relative 

permeability 

1 1 1 1 1 

Relative 

permittivity 

1 -22.5 12.9 11.7 1 

Electrical 

conductivity 

S/m 2400 1000 1.5e-6 1.4e-11 
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Swept meshing 

Free tetrahedral meshing of 

different size element  for three 

different zone . 

Input Optical Field:   



• Optimization 

• Optical Response: Solving Maxwell equation using FEM 

solver           
• Electrical Response 

• Transient photo-current measurement. 
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Optimized Far-field pattern 

        THz-PCA 

 

Parameter 

Strip dipole 

antenna, Fig. 2(A) 

Hertzian dipole 

antenna, Fig. 2(B) 

Hertzian dipole 

antenna, Fig. 2(C) 

75.76 93.46 100, 37.5b/w strip 

19.74 20, monotonic 

increase with r 

20, monotonic 

increase 

5 6, monotonic 

increase with g 

3.75 

Directivity(dB) 2.9619 3.0019 2.8052 
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Aspect 

ratio: 
4:1 4.8:1 5:1 
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5.1002 dB 5.5222 dB 5.7073 dB 
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Summary: 

•The THz-PCA contribute to the 

compact, inexpensive, low profile 

future THz wireless 

communication system. 

•Enhancing the output power, 

shrinking the size of the systems, 

enabling high speed frequency 

sweep and data acquisition. 
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Poisson’s drift-diffusion equation and 
Maxwell’s equation 
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G = 10log(ԑD) 



Directivity 

• In electromagnetics, directivity is a parameter of 
an antenna or optical system which measures the degree to which 
the radiation emitted is concentrated in a single direction. It 
measures the power density the antenna radiates in the direction 
of its strongest emission, versus the power density radiated by an 
ideal isotropic radiator (which emits uniformly in all directions) 
radiating the same total power. 

• An antenna's directivity is a component of its gain; the other 
component is its (electrical) efficiency. Directivity is an important 
measure because many antennas and optical systems are designed 
to radiate electromagnetic waves in a single direction or over a 
narrow angle. Directivity is also defined for an antenna receiving 
electromagnetic waves, and its directivity when receiving is equal to 
its directivity when transmitting. 

• The directivity of an actual antenna can vary from 1.76 dBi for 
a short dipole, to as much as 50 dBi for a large dish antenna. 
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