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[Talk 1]

Title: Dimensional measurement using optical frequency combs

Speaker: Prof. Guanhao Wu (Tsinghua University)

Abstract: Dimensional measurement is essential to ensure the precision and quality of manufacturing or
assembly in various fields such as aerospace, semiconductors, and precision instruments. Traditional
dimensional measurement mainly relies on interferometric methods, which is an incremental measurement
method with many limitations in practical applications. The invention of the optical frequency comb has
brought new breakthroughs to dimensional measurements, as it can conveniently achieve direct absolute
measurements. Moreover, in terms of measurement accuracy, it can achieve measurement traceability to
the frequency standard, which has a higher accuracy compared to the traditional wavelength reference. In
this talk, I will first introduce the progress my group has made in dual-comb distance measurements and
demonstrate its applications. Next, we will introduce dual-comb based multi-degree-of-freedom
measurements over a large unambiguity range. Finally, I will introduce the progress in surface profile

measurements using frequency combs.

[Talk 2]

Title: Digital error correction method for dual-comb system

Speaker: Prof. Kai Ni (Tsinghua University)



Abstract: Dual-comb spectroscopy (DCS) is a new type of high-performance spectrum measurement
technology. It can use a single-pixel photodetector to achieve fast and broadband spectroscopic detection
without mechanical scanning part, which has become a cutting-edge technology in precision spectroscopy
field. However, DCS puts forward strict requirements on the mutual interference of the two frequency
combs. In order to suppress the frequency drift caused by environmental disturbance, the existing dual-
comb system with high performance generally needs to be equipped with high-speed closed-loop feedback
electronics. The limited robustness, control bandwidth and long-term stability make it difficult to adapt for
the field-deployed applications. To solve the above-mentioned problems, we studied the noise model of
DCS and proposed several digital error correction methods for DCS to achieve high performance, low
complexity and high long-term stability, which provides a feasible scheme for the dual-comb system from

laboratory to the field-deployed applications.
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