H19% M3 A#EMFEESRTFERFER Vol.19, No.3
2021 4F 06 A Journal of Terahertz Science and Electronic Information Technology Jun., 2021

XEHRS: 2095-4980(2021)03-0366-05

E A BN RS E B K 2% 4 0 #013 3

wWER Y, KEET, FmE]

(1 E B2 B R 2 R i D R 8 R S 0=, Jba 1001905 2. E BB R4, Jbat 100049;
3556 Tk REFE(UARBFBe) H LB IR LR AR EBB R 5 KA AR ST ESLRE, LA FFrE 250013)

W OE: BAAMZBEATULREEALFRARANARYE, EAFELRELEMHE
hE, THATANMERMBONBEMFTNERE. AXEENFTAHRLERLE R A
(THz-TDS)ZE ZHHE X T THEREE, REHEH Rovard E R A WHE LK H R L EEM P RN
B, #EHRINEAERXATARZREZ ENR PO ESEREA . B KH &L R 54
HEMBERHATTEGRE., ERIEVAESNBRATHEPVOFERFNLE M BRERE LT LR
B, NTAHEME EA R A ELREELPLHKIE.

KBR: AMZHBELERAR; THEN; £ EEMH; HHR7

PESES: TB332 XEFRERD: A doi: 10.11805/TKYDA2020350

Terahertz detection and recognition of hidden layers in composites

YANG Xiuwei'™, ZHANG Dehai ', LI Xiangdong’

(1.Key Laboratory of Microwave Remote Sensing, National Space Science Center, Chinese Academy of Sciences, Beijing 100190, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3.Key Laboratory of UWB & THz of Shandong Academy of Sciences, Institute of Automation, Qilu University of Technology(Shandong
Academy of Sciences), Jinan Shandong 250013, China)

Abstract: Terahertz technology can be utilized to analyze the internal structure and thickness of
layered materials due to its advantages of overcoming the limitations of traditional nondestructive testing
techniques and penetrating ordinary nonmetallic materials. The working principle of terahertz time domain
spectral system(THz-TDS) on transmission mode is introduced, the wave propagation in multilayer
structure is described by using Rouard equivalent interface theory, and the theoretic transmission model of
terahertz wave in the three layers of the medium is derived on transmission mode. The transmission
imaging is conducted on the prepared samples through the terahertz time-domain spectroscopy system. The
results prove that the internal information such as the location and shape of polyvinyl chloride(PVC) sheet
can be detected, which can provide theoretical and experimental basis for detecting the internal structure
of multilayer material.
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Fig.1 Schematic diagram of transmission mode measurement method
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Tablel Thickness and mass of prepared samples

4 No. measuring thickness/mm mass of pellet/g
L @ 1 2.684 0.300
2 2.756 0.300
v 3 2.695 0.300
4 2.614 0.300
5 1.897 0.200
(a) top view (b) side view 6 1.913 0.200
Fig.3 Top view and side view of sample 7 1.840 0.200
8 1.758 0.200
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Fig.4 Results of terahertz scanning imaging
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