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TERAHERTZWAVE REH.ECTION MAGING SY STEM
BASED ON BACKWARD WAVEOSCLLATOR
AND ITSAPHR ICATION
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(Beijing Key L aboraiory for Terahertz Yoectroscopy and maging, Key L aboratory of Terahertz Optoelectronics,
M inistry of Education, D eparment of Physics, Capital Nomal University, Beijing 100048, China)

Abstract: A terahertz (THz) wave reflection imaging system based on backward wave oscillator (BWO) waspresented It
isa nev goproach © non-destructive testing The intensity infomation of the terahertz wave after being reflected fram the
sample surface or substrate was collected by a pymelectric detector, and then imaged by computer A number of samples
which had potential imaging applicationswere tested by using Q@ 7 THz radiation, including coins, badges, a model air-
plane and some industrial samples that contained pre-built defects The expermental results reveal that THz radiation is

highly trangarent o many industrial materials, egecially the microwvave-aborbing” material which iswidely used in aero
and gace technologies
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Fig 1 Schematic layout of the reflective BWVO THz imaging setup
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B4 BEMRBRLSR (a) AEWE (b) ARERBRLER. K
B 51k 140mm x 85mm

Fig.4 The images of coins embedded on a card board ( a) photo
picture of the samples (b) THz image of the samples. The size of
the card board is 140mm x 85mm
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Fig.2 Photo pictures of the setup and software interface (a)
(b) (c) photos of the setup (d)photo of the software interface
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BB RS R 60mm x 60mm
Fig.5 The images of a police badge (a) photo picture of the

F3 fTT/MLBERMERBRER (a) AEWRA (b) K sample (b) THz image of the sample. The size of the badge is a-

R AR H 45 R, FE ik R ST A 140mm x 85mm bout 60mm x 60mm
Fig.3 The images of an aluminum board with holes (a) photo
picture of the sample (b)THz image of the sample. The size of 32
the sample is 140mm x 85mm 3 . 4
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MRS A 65mm x 65mm
Fig.6 The images of a badge of Chairman Mao (a) photo pic-
ture of the sample (b)THz image of the sample. The size of the
sample is about 65mm x 65mm
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A7 SIKEKBURERERE S 1 (a) AW (b) ARG
BREER (o) R EpEALE . B4R TR 105mm x 135mm
Fig. 7 Foam sample tile with pre-built defects (a) photo picture
of the sample (b) THz image of the sample (¢ ) defects layout.
The size of the tile is 105mm x 135mm
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F8 AR BUEEBREEHS (a) LW (b) A RFERRER
() Jy T BpE AL & . B 5 R T4 100mm x 100mm

Fig.8 Aluminum sample tile with pre-built defects (a) photo
picture of the sample (b)THz image of the sample (c) defects
layout. The size of the tile is 100mm x 100mm
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B9 KHERE (a) HEWE (b) AREMRLGR. B R
5124 100mm x 140mm

Fig.9 The images of a model air plane (a)photo picture of the
sample (b)THz image of the sample. The size of the sample is
100mm x 140mm
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