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It is my pleasure to introduce this Special Issue on “Terahertz Nondestructive Testing”,
one of the most promising new technologies to be applied to non-destructive inspection
problems. The main questions from the NDT community—what can it be used for, how
good is it and what are its limitations—are addressed in the papers contained in this Special
Issue. Terahertz frequencies in the electromagnetic spectrum result in wavelengths in a
similar range to those used in ultrasonic NDT; these wavelengths are highly appropriate
for multi-layer composite inspection as they are of the order of a ply layer thickness and
result in resolutions, both in-plane and out-of-plane, that can characterise most material
variations and detect most defects that are of interest to researchers [1]. Propagation in
conducting materials is not possible; so this rules out carbon fibre composites, but glass,
aramid, boron and other non-conducting fibre composites are still inspectable. However,
attenuation is material and frequency dependent and can be an important limiting factor.
As the Terahertz waves are sensitive to the dielectric constant of the materials through
which they pass, there is good sensitivity to the geometry of the layer structure, such as
layer thickness and wrinkling of plies, as well as to deviations in the material itself due to
contamination, chemical changes or moisture ingress, and to defects such as delaminations
and disbonds [2,3]. The Terahertz method has also been used to measure the conductivity
of thin layers of some materials such as conductive polymers, printed electronics and solar
cells [4]. Whilst it is still early in the evolution of this method for NDT, clear potential
exists for its targeted application to the benefit of several industries [5-7]. I am sure that
the papers contained herein will enlighten the path to future Terahertz applications.

Funding: This research received no external funding.

Conflicts of Interest: The author declares no conflict of interest.

References

1.  Ellrich, F; Bauer, M.; Schreiner, N.; Keil, A.; Pfeiffer, T.; Klier, J.; Weber, S.; Jonuscheit, J.;
Friederich, F; Molter, D. Terahertz quality inspection for automotive and aviation industries. J.
Infrared Millim. Terahertz Waves 2020, 41, 470-489. [CrossRef]

Jonuscheit, J. Terahertz Waves for Thickness Analyses: Non-destructive component analysis
using terahertz time domain spectroscopy. Opt. Photonik 2016, 11, 30-33. [CrossRef]

3. Weber, S.; Liebelt, L.; Klier, J.; Pfeiffer, T.; Molter, D.; Ellrich, F.; Jonuscheit, J.; Von Freymann, G.
Influence of system performance on layer thickness determination using terahertz time-domain
spectroscopy. J. Infrared Millim. Terahertz Waves 2020, 41, 438-449. [CrossRef]

4. Whelan, PR;; Shen, Q.; Luo, D.; Wang, M.; Ruoff, R.S.; Jepsen, P.U.; Beggild, P.; Zhou, B.
Reference-free THz-TDS conductivity analysis of thin conducting films. Opt. Express 2020, 28,
28819-28830. [CrossRef] [PubMed]

5. Tao, YH.; Fitzgerald, A.J.; Wallace, V.P. Non-contact, non-destructive testing in various indus-
trial sectors with terahertz technology. Sensors 2020, 20, 712. [CrossRef] [PubMed]

6. Lee, E.S.; Moon, K.; Lee, LM.; Kim, H.S.; Park, D.W.; Park, JW.; Lee, D.H.; Han, S.P,; Kim, N.;
Park, K.H. Semiconductor-based terahertz photonics for industrial applications. J. Lightwave
Technol. 2017, 36, 274-283. [CrossRef]

7. Naftaly, M.; Vieweg, N.; Deninger, A. Industrial applications of terahertz sensing: State of play.
Sensors 2019, 19, 4203. [CrossRef] [PubMed]

Appl. Sci. 2021, 11, 11724. https:/ /doi.org/10.3390/app112411724 https:/ /www.mdpi.com/journal/applsci


https://www.mdpi.com/journal/applsci
https://www.mdpi.com
https://doi.org/10.3390/app112411724
https://doi.org/10.3390/app112411724
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://doi.org/10.1007/s10762-019-00639-4
http://doi.org/10.1002/opph.201600004
http://doi.org/10.1007/s10762-020-00669-3
http://doi.org/10.1364/OE.402447
http://www.ncbi.nlm.nih.gov/pubmed/33114792
http://doi.org/10.3390/s20030712
http://www.ncbi.nlm.nih.gov/pubmed/32012901
http://doi.org/10.1109/JLT.2017.2786260
http://doi.org/10.3390/s19194203
http://www.ncbi.nlm.nih.gov/pubmed/31569789
https://doi.org/10.3390/app112411724
https://www.mdpi.com/journal/applsci
https://www.mdpi.com/article/10.3390/app112411724?type=check_update&version=1

	References

