
 
 May 27, 2020 

 

 

Versatile, High Performance Terahertz Gas 
Spectroscopy using Frequency Comb 

～Expectations for the analysis of volatile organic 
compound gases that generate air pollution～ 

 

 

Researchers in Tokushima University, Japan, Beihang University, China, and 
Université du Littoral Côte d’Opale, France, have developed THz 
spectroscopy featuring both versatility and high performance.  
 
The terahertz (THz) region of the spectrum is a characteristic frequency 
band where rotational transitions of polar gas molecules including volatile 
organic compound gases can be seen. Furthermore, the relationship 
between the wavelength of THz radiation and the size of minute particles 
means far less susceptibility to optical scattering caused by aerosols. To 
discern a target gas, THz spectroscopy based on THz frequency comb, 
namely THz dual-comb spectroscopy or THz-DCS, has attracted attention 
due to high spectral resolution, high spectral accuracy, and broad spectral 
coverage in the THz region. Still, THz-DCS for practical use is hampered by 
the need for a pair of complex, expensive repetition-rate-stabilized lasers as 
optical frequency comb sources. Recently, a single-cavity dual-comb fiber 
laser has appeared as a new way to reduce the expense and complexity, as 
a single laser without need for stabilization control. However, the residual 
timing jitter of the laser has hindered high spectroscopic performance in THz-
DCS. 
 
To solve the problem above, versatile, high performance THz-DCS has been 
demonstrated by combining a single-cavity dual-comb fiber laser with an 
adaptive sampling method. The proposed method prevents degradation of 
spectroscopic performance by detecting the frequency fluctuation in the 
single-cavity dual-comb fiber laser and compensating the distorted spectral 
shape with the frequency fluctuation. Such versatile, high performance THz-
DCS will be a powerful tool for monitoring of air pollution. 

P R E S S 
RELEASE 

2-24, Shinkura, Tokushima, 
Tokushima 770-8501, Japan 
Phone:+81-88-656-7021 
Fax: +81-656-7012 
http://www.tokushima-u.ac.jp 

Next-generation light 
TOKUSHIMA 



 
Funding Information 
ü JST ERATO MINOSHIMA Intelligent Optical Synthesizer Project 

(JPMJER1304) 
ü Cabinet Office, Subsidy for Regional University and Regional Industry 

Creation 
ü Japanese Science and Technology Agency, Grant-in-Aid for Scientific 

Research (A) (19H00871/26246031) 
 
Journal Information 
Jie Chen, Kazuki Nitta, Xin Zhao, Takahiko Mizuno, Takeo Minamikawa, 
Francis Hindle, Zheng Zheng, and Takeshi Yasui, “Adaptive-sampling near-
Doppler-limited terahertz dual-comb spectroscopy with a free-running 
single-cavity fiber laser”, Advanced Photonics, published online May 27, 
2020, doi: 10.1117/1.AP.2.3.036004. 
 
Contact 
[About Research] 
Takeshi Yasui 
Professor, Institute of Post-LED Photonics, 
Tokushima University 
TEL: +81-88-656-7377 
E-mail: yasui.takeshi@tokushima-u.ac.jp 
 
[About JST Program] 
Masashi Furukawa 
Program Officer, Department of Research Project, JST 
TEL: +81-3-3512-3528 
E-mail: eratowww@jst.go.jp 
 

 


