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Abstract

Optical frequency combs, consisting of well-controlled equally-spaced frequency lines, have been widely used in
precision spectroscopy and metrology. Extending the comb frequency from infrared to terahertz regime is of
great importance for practical applications due to the fact that many strong absorption lines (“finger prints”) of
molecules are located in the terahertz frequency range. The electrically-pumped quantum cascade laser (QCL)
with high output power, narrow far-field beam, and wide frequency coverage is the ideal candidate for
generating frequency combs in the terahertz range. In this work, | will review the progress of QCL-based
frequency combs and present what we have done to improve the mode coherence of terahertz QCL combs.
Finally, towards the practical applications, we successfully implement the compact and real-time
multiheterodyne dual-comb spectroscopy based on two terahertz QCL combs. The optical coupling, detection
and locking mechanisms, of the multiheterodyne dual-comb operation are discussed in detail.
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