%5354 453 M h O
2008 4F 3 A CHINESE JOURNAL OF LASERS

Vol. 35, No. 3
March, 2008

XEHS: 0258-7025(2008)03-0472-05

TP 1 S 3R S AV )R R AG dle 21 70

JeEA T IEHT R 5¢

oA OTHE rEAE KEAT & # o# N AER
( WL RIS B RS LRE, Wi sil 310027>
P E B E B E AR F T, I RLHR 610209

AE RAHO B N840 nm, 58N 50 nm T I L0 AN G IR 55 TR A 9 U BURT B8 3 4 2 3R £k (RSOD)
HR L ] B S 22 BRI 7 35 L fE L T BB AR ADEAE A T2 A (OCT) iR R4 K I3RS A ARRE T il (R 28U —
e i AT AR R SRR SRR R G I S BEAR 6. 7 i, 3T BG4 BE A G AR L A 3 mm
A7) BEA 4. 7 pms ASFIRE AL B LT RAR T 300 oW, RGN 5 8503 K T 88 dB. 7 GRIEAE i A ST 6 2 2 A 7] 1)
BT S0 K 1310 nm. A7 589 65 nmft) UL LR B2 FH T R A R AR G 5K B BT SE R TR A Y

AR SR AT XE LG SRR T % R ST T RS B2 SR ) AL B L 45 Hh T3 A Sl A0 0 ) AR 2 R
KB EADGESEY R 6T Z TR ARG 5 o B AR s R
HESES TN 247 M ARIRE A

Fiber-Based Optical Coherence Tomography Imaging System with

Rapid Scanning Optical Delay Line as Phase Modulator

Wang Ling' Ding Zhihua! Shi Guohua® Zhang Yudong®
Zhu Ying! Huang Gang' He Zi’ang'

<IState Key Laboratory of Modern Optical Instrumentation, Zhejiang University s Hangzhou, Zhejiang 310027, China)

® The Institute o f Optics and Electronics, Chinese Academy of Sciences, Chengdu, Sichuan 610209, China

Abstract A newly developed single-mode fiber-designed optical coherence tomography (OCT) system is built based

on low coherence interferometry and optical heterodyne detection. A broadband infrared optical source centered at

840 nm with a bandwidth of 50 nm is used as the system source. A stable high carrier is generated by Fourier-

domain rapid scanning optical delay line (RSOD) as phase modulator. With this developed system, two-dimensional

(2D) cross sectional images of tissues in vivo are reconstructed. The experiment results indicate that the system has

an axial resolution of 6.7 pm, approaching the ideal resolution, and transversal resolution of 4.7 pm in air. The

depth imaging range is above 3 mm in air. Although less than 300 ;W optical power is incident on the sample, the

system sensitivity is above 88 dB. With the same incident power on the sample, an image of the same sample (fresh

orange) with a 1310 nm OCT system is also provided. The qualitative comparisons between the two system at

different central wavelengths demonstrate the impressive potential of 840 nm OCT system to perform eye posterior

structure imaging. The image of the animal retina in wivo is presented.
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Fig. 1 Schematic of fiber-based OCT system with
RSOD as phase modulator
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Fig. 2 Power spectrum of the broadband optical source

after the isolator
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Fig. 3 Typical interferograms under different
adjustments in fiber-based OCT system. (a)
interferograms  corresponding to  dispersion
uncompensated in the reference arm; (b) pulse
spreading caused by polarization mode dispersion;

(o) relatively optimized adjustment
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