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Terahertz spectrum and imaging of liver and lung tissues
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(School of Science, Minzu University of China, Beijing 100081, China)

Abstract: Compared with traditional medical diagnostic technologies, infrared radiation, X-rays,
nuclear magnetic resonance and ultrasound, etc, terahertz technology has become the complementary
technology of human imaging or human tissue cancer diagnosis due to its low energy, high spatial
resolution and unique analysis ability. Using Terahertz—Time Domain Spectrum(THz-TDS) and terahertz
imaging technology, the normal and tumor tissues of the liver and lung are imaged respectively. Based on
the relevant experiences from the terahertz spectral detection and imaging measurements of liver, significant
results about the terahertz imaging of lung cancer tissue in the range of 1.0 THz-1.75 THz are obtained.
The normal and tumor tissues can be clearly distinguished by the point-to-point terahertz pulse imaging;
and the higher the selected frequency within the range, the higher imaging resolution can be achieved.
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Fig.2 THz spectra of normal and tumor liver tissues with 0.5 mm and 0.8 mm thicknesses respectively
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(a) the maximum imaging (b) the minimum imaging (c) peak to peak imaging
Fig.3 THz imaging of liver tumors in time domain display mode
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Fig.4 THz imaging of tumor tissue in the frequency-domain display mode
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Fig.5 THz imaging of lung cancer in time-domain
[l 5 I 0 7T A 2 R ) A 2% iU 15

TR, BEREREN 2.6 mm, JlsT S R IGAZU0) FVE N BUS RS, W 5(d) s, o ELE aEs o S
AL, ARG EFEAL ., B 5 Ruf il SR BT 0 K 2% BUR EAE, (a) i KAE AR, (b) /M L
1§, (C)MEWE i R G . Fovb, SRl v A (0 4 R R 1 2L 11 it o0 S 9 AR R L 40 4, ot 3 A g I R
0 BRI R 43, O BRI LR 3 iogg 4H 200 15 5 (B A /DN, 0k 2 PR IR A X THz A BT 5k
I e o MR RT L, 3 AN B R AR 485 X R T A THz R 35 mT B 5 1 X 43 1E A1 21 5 4R IR # A4, i — 34 [A] AR
1555 A 2, H b G 0 1 A A% IE B 2H 235 T R 2 A0 o e 3k SR B B

(&l 6 Sy fii s R 28 8U0Y THz B A 0 /s 885X, A48 43 I 7E 1.25 THz, 1.5 THz Fil 1.75 THz 4b i 58 B 431
AR YR B A B AR B0 R HE A FE AT T 50 AR AR A Y R, DAARAS S A A HE 0 o R L T v R R A e g A1 2
o, HF THz Bl wsm a meiort o AR Ronl L, LA S5 30 B T A P 5 49 T s T At X4 H O R AL bR
A, I H IR A2 S 2538 4 AR e JE AR YU ok o BUE, SEW R A b A bl BE 2R TR R 1 B e 4 2 (6 R Tk
it TR B4 38 43 52 B b 7 A At 2 o9 A 2 ) — 4, AR LR IS AN T R A S Ay, X A AL S A R
e, BB RV R M — 2. BRI, FESURERES, R X LR 2, X h T s [ AT AR B
W, A0 1.25 THz ZbFr iR . BEEPRAIR R, DSBS S AR S, ER T M A R
=, UNFE 1.5 THz M1 1.75 THz Abfr sl % . DRI, 35405 3850 1) A S dat vo 0 190 A0 B8 0 A7 B0 2 AR AT s o o i A4
B 56 A

(2) 1.25 THz (b) 1.75 THz ()20 THz
Fig.6 THz imaging of lung tumor tissue in frequency-domain mode at 1.25 THz, 1.75 THz and 2.0 THz
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