Al B8 Hr ot Vol. 41, No. 8
2014 48 8 H CHINESE JOURNAL OF LASERS August, 2014

YE 25 K Mk 22 10 ) il 2 v 4 ML AR

TRE KRR OB BMC A B RRES XY g
( HEEC Tl RS i B A B . B AT 1001245 ° U AT AL K2 AN E SO T HORBEFE B . JEat 100124 )
* e R B S I OGS AR ST AL, PUJIHER 6100415 r [ TR Ay BRLBE S I AR 22 F S R0 . DU A BH 621900

FEE OB 2% [F) Bl 8T 4 B AR R i T OROB 2% T 9590 3 A — OB B R B R L B AT S TR TP R AR L e 4
YR B L B AR 20 B 5 L S S e AR IO O B A IR R 5 R AR A AR ROE T TR AR B . BT — B LR
i 22 6 1) ol 5 4 R A e T e 4 B T TR AL R A AL AR B2 AR L AR B TR i A IR U R A AR A A R T 3
BB Rt — PR R T RS2 R T 2 R BORTE AR W B2 A b A AT A

KB A R 2% MR s AW R 2 AR B R IR

MESES 0436 MXEARIRE A doi: 10.3788/CJL201441. 0809003

Phase-Contrast Imaging by the Continuous-Wave Terahertz
In-Line Digital Holography

Wang Dayong''> Huang Haochong'* Zhou Xun®* Rong Lu'* Li Zeyu®*

Lin Qiaowen'* Wang Yunxin'**
! College of Applied Science of Beijing University of Technology, Beijing 100124, China
? Institute of Information Photonics Technology . Beijing University of Technology, Beijing 100124, China
* Reserach Center of Laser Fusion , Chinese Academy of Engineering Physics . Chengdu , Sichuan 610041, China

' Terahertz Research Center, Chinese Academy of Engineering Physics . Mianyang . Sichuan 621900, China

Abstract Terahertz ( THz)-wave in-line digital holography imaging is a new imaging technique based on
interferometry record of terahertz wave. It exhibits advantages for the THz imaging because it only needs low
coherence light source a simple optical structure, and has high resolution imaging and access to quantitative real-time
complex complitude of light wave. We built a continuous-wave THz in-line digital holographic setup. By preprocessing
hologram and phase recovery algorithm, we obtain amplitude and phase contrast images of the sample and effectively
inhibit the conjugate image. Further. the feasibility of THz in-line digital holography is explored in biomedical
detection.
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Fig. 1 Schematic of recording process of in-line
digital holography
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Fig. 2 Experimental setup of the continuous THz in-line
digital holography
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Fig. 3 TPX slice with the pattern of “THz” and its holograms. (a) Photo of the sample; (b) single hologram;

(¢) hologram after accumulation and normalization
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Fig. 4 Reconstructed holography images of the pattern “THz” in the TPX slice. (a) Amplitude; (b) phase;

(c) three-dimensional image of the reconstructed phase image
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Fig.5 Reconstructed hologram images of Kunming suckting mouse’s brain tissue slice. (a) Photo of the sample; (b)

amplitude reconstructed image; (c¢) phase reconstructed image; (d) three-dimensional image of the reconstructed

phase image
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