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【Purpose and Background of the Research】 
Frequency conversion in a nonlinear optical 

material is an effective method of achieving 
coherent terahertz-wave radiation and detection 
due to a large figure of merit of LiNbO3 crystal. By 
converting terahertz-wave to near-IR, we can 
achieve more sensitive terahertz-wave detection 
than a direct measurement using thermal 
terahertz detectors. We will demonstrate a highly 
sensitive terahertz heterodyne CT and 
spectroscopic imaging system introducing an 
injection seeded terahertz-wave parametric 
generator and detector (is-TPG) using LiNbO3 
crystals. 

 
【Research Methods】 

Figure 1 shows our experimental setup. The 
terahertz-wave source is is-TPG. The terahertz 
wave emitted from the is-TPG was focused onto a 
LiNbO3 crystal to be detected. The incident angle 
between the terahertz wave and the pump beam 
satisfy the phase-matching conditions in the 
LiNbO3 crystal. This involves mixing 
terahertz-wave radiation with an intense pump 
beam to generate the idler beam at a difference 
frequency. The idler is also parametrically 
amplified inside the LiNbO3 for highly sensitive 
detection. The idler output power is proportional 
to that of the incident terahertz-wave. The idler 
separated from the pumping beam was then 
detected using a InGaAs p-i-n photodiode. We 
obtained the considerably higher sensitivity than 
a liquid-He-cooled Si bolometer and the 
outstanding dynamic range of more than 100 dB. 

 
【Expected Research Achievements and 

Scientific Significance】 
In this research, we will demonstrate a highly 

sensitive terahertz heterodyne CT and 
spectroscopic imaging system for the purpose of 
detection of illicit drugs hidden in envelopes, etc. 
Realization of such room temperature operated 
systems may open the door to novel 
terahertz-wave applications. 
 

   
 
Figure 1. Injection seeded terahertz-wave 
parametric generator and detector  
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