%44 B o A # Vol. 44, No. 1
2022 42 A OPTICAL INSTRUMENTS February, 2022

XEHS: 1005-5630(2022)01-0080-07 DOI: 10.3969/j.issn.1005-5630.2022.01.012

HL T35 FEE X S Il 22 08¢ AE3% 2 B Rz AL 5
B R 14 S 55

RKWE, RER
(_LEEE TR e 5 B ST BT AR, 1 200093)

BE: 4@ b kTR R 2R P, RAEARANRHFZEZAT TS &
FERGERE, AARBETE AF B TRAENKITERATNE S THRIE, AL LTH
A X KM IROEIEASLT A 0~1 THz 69 KAkakik, I EI6 A EAF R T & A Kikakik 2
RE BT EENY T B TR OERFE, SHEREAN. LTEEMK, FAR
WRMELEF B THRPOEHBEEAR,; MAELTEENNK, R, FFITHR
A FIAEE AT RN BE R T ERW S AE

KR Kk, HMOERLF R TIR;, BFFE; ARMEd; i, #msrt
hESEE: TH744 XEkFRER: A

Effect of electron densities on the transmission of terahertz
waves in uniform non-magnetized plasma

CAI Lijun, YUAN Yinghao
(School of Optical-Electrical and Computer Engineering, University of Shanghai for
Science and Technology, Shanghai 200093, China )

Abstract: In order to solve the problem of communication between the ground and the aircraft,
which is called “ black barrier” , the vertically polarized terahertz wave is used to realize
communication. Using the discharge device to generate plasma to simulate the plasma sheath on the
surface of the aircraft, and an all-fiber coupled terahertz time-domain spectrometer is used to
generate 0-1 THz waves. This paper studies the transmission characteristics of vertically polarized
terahertz waves in uniform non-magnetized plasma with different electron densities from an
experimental point of view. The experimental results show that the greater electron density, the
faster propagation speed of the vertically polarized terahertz in the plasma; as the electron density
increases, the attenuation becomes smaller. This research provides an important experimental
reference for realizing the communication interconnection between the ground and the aircraft.
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Fig.3 Spectral signal maps in time and frequency domains
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Fig. 5 Flow chart of plasma electron density calculation
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