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TECHNICAL ABSTRACT   

The photoconductive antennas (Fig. 1.a) based on low-temperature-grown (LT) GaAs, semi-insulating (SI) GaAs 

and 6-H SiC are compared for their emission properties. Each of these materials have unique combination of physical 

properties including short carrier lifetime, high resistivity, high electron mobility and high break down field, which are 

useful in photoconductive antenna applications. 

As shown in fig. 1.b the antennas’ radiation spectrum is normally characterized by photoconductive sampling 

technique [1]. We have investigated the transient response of the LT-GaAs, SI-GaAs and 6H-SiC based photoconductive 

Antennas. 

 

 

 

 

 

 

 

 

Figure 1. Schematic of (a) photoconductive antenna and (b) THz wave generation and detection system 

 

Results of our simulation studies show that the photoconductive antenna studied here produces a central frequency 

between 0.1 and 2 THz. Illuminating laser pulse properties are given in table 1. As shown in figure 2 the recombination 

time for each material affects settling time. For 6H-SiC the recombination life time is large nearly 100~200 ns, thus with 

a 10 ps periods pulse, the device does not get a chance to turn off. However for LT-GaAs with 0.1 ps the device 

completely turns off. 

*m.a.malakoutian@ut.ac.ir; phone 98 912 551-0537; sites.google.com/site/mamalakoutian/ 

 

(b) 

(a) 



 

 
 

 

Table 1. Illuminating laser pulse properties 

 Rise Time (fs) Wavelength (nm) Intensity (MW/cm
2
) 

GaAs 350 780 50 

SiC 350 400 5 

 
Figure 2. Transient response of for LT-GaAs, SI-GaAs and 6H-SiC based antennas .Two laser  

 pulses is depicted  

 

Furthermore, we observe that increase in both p-type doping and laser pulse power increases radiation power, 

however FWHM decreases with increase in p-type doping while it remains constant with increase in laser power .This is 

shown in  figure 3a,b.  

 

 

 

 

 

 

 

 

Figure 3. Current and FWHM parameter of THz antenna based on LT-GaAs as a function of (a) p-type doping of 

substrate and (b) laser power 

 

In conclusion, the settling time of the antenna response depends on p-type doping concentration. Higher p-type 

doping are needed to decrease the settling time in other materials such as SI-GaAs and 6H-SiC. Both laser power and 

doping concentration of substrate enhance switch current.  
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