5394 55 12
2019 4F 12 H

% R Vol. 39, No. 12
Acta Optica Sinica December, 2019

Dt P B0 2 AH T 20 A% & G b AR o D e
SF A oty AT S AH A7 S 72 300 2 1) 52 M

o o %
kIR, EABHF
MR T R F LRSS CHEFE AR, L7 BaL 210094

FE IR BUZEOE AR T2 AT AR T AR Yy XU S 4 4Lt
fHE.

TYIRE AR R 8 5 0 AT R A7 3 SR B T A B AR W) 4 4L
SIBTT B — A5 R A X BT S A A G R vE A AR, B R T ,\éLEI’JIEm/r%’F”%‘EEiEﬁ

MATLAB BT, d5cJ5 8 ) 9056 38— 25 90 0F 7 HIR BT R ( £5 5 . 3@ 3 MATLAB 15 2] (9 B 5 DL & 50 56 45 1
VL - 2ERE T B AR A S8 38 et DR o 8 DGl T 1] B, 22 i 4R A ST D' B4 e 31 T e 5 DGl e £ oy o° dz?if
90 B, T2 TE A8 [52 AS6F5 1 i 41% 5 il 5 6Bl g AR kg 450 B AR 2 SR B I R 25 d /N

W AT R IR BUBOEEM T 2R ASH IR A 2R

FESES TN247 XHkARIZES A

KR

doi: 10.3788/A0S201939.1212007

Effect of Light Polarization State on Phase Delay Measurement

Induced by Tissue Birefringence in Polarization-Sensitive

Optical Coherence Tomography Imaging System

Zhang Yurong, Chang Ying, Gao Wanrong”

School of Electronic Engineering and Optoelectronic Technique, Nanjing University of Science and Technology,
Nangjing, Jiangsu 210094, China

Abstract
biological birefringence tissues.

phase delay. Herein,

Polarization-sensitive optical coherence tomography (PS-OCT) is a functional imaging technique for
The information contained in the biological tissue can be extracted by analyzing the

the influence of polarization state of single incident light on the phase delay accuracy caused by

tissue birefringence is analyzed. Initially, the theoretical model is proposed. Subsequently, simulations using

MATLARB are performed and finally the theoretical model is verified by experimental measurements. Results

obtained by MATLAB along with experimental results show that, when a sample with a fixed amount of phase

retardation and a fixed direction of optical axis, and when the orientation is 0° and 90° for the incident linearly

polarized light or 45°

smallest value.

for the incident elliptically polarized light, the phase retardation measurement error has the
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state of incident light; phase delay
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Fig. 3 Relationship among error, incident azimuth angle, and phase retardation of sample when 6, =0°. (a) Relationship

between error and incident azimuth when incident polarization is linear polarization; (b) relationship between error

and incident azimuth when incident polarization is elliptical polarization; (c) relationship between error and phase

retardation when incident polarization is linear polarization; (d) relationship between error and phase retardation

when incident polarization is elliptical polarization

X F RAIE L AR IR A G E 3 (). (e)s T
(12) LA cos20 fE R4y £, oL 5 B4 3019 v/ HAR
R HCTE AR TR LA % 8000 X Lk A7 )0 — fb 4b 3,
B FIHe 2 v 1 /MA B — fbox 08 43
Bk fsgm . X F 2 mdR A S AGHEIr 6 M 0 B
0°F1 90 My 45 AR . ATl 3Ca) . (b AT LA i »

W25 AT 07 AR 5 &R A AR A ST A
T A4 S e A5 AN TR) SR DG T 6 A iR 25 A 2
AR AR LRI F S A6 J5 A7 A1 B0 90° I Y 52
P A5/ 5 B AR A S I, A S0 47 £ B 45° 1 ) 35
2N,

2) M 0, =450, K RIRA S (=0 &

1212007-5



Es i

6 B = A5 Co =45 PIAP I 0L T (iR 22 5 A 956
Tri A 0 HE AR IR » B R WA 4 Fios .,
%#ﬁl%%ﬁ{jﬁ 0, :45054‘93/;:0:37;:%

JEE RS AA R - A BT LIS
FIWE 4Ca) (D) &2—N5 AGHETH LM LK =

@

-
—Cos &
2

\ —_—=0°
\ —_ 6=30°
\\ - - ()=T5°
> 0.5
N\
0 N
1 2 3 4
r /rad

e BN 4o (DA At E S E R 3
A5 31 1) 15 25 Sy S5 /IS B 4 i 4 R IBR] Qi B 1) 5 7 7 B
HKARIEH .

3) YA 0, =60°m . IR A S (=0 J&
1 159 it 41k A B (o =45 BRI 00 A% 22 5 A 56
FAEA 0 FESAIALEER » (5 R WA 5 FiR .,
(b)

4
) 1.0 == .y
~
~
\ \ P 6:00
S 05 \ — 6=30°
\ —— 0=45°
N\ = = g=T5
\
\
0 1 2 3 4
r /rad

B4 24 0, =45 IR 22 5 A eI M BRI E IR Y OC R . (o) 2ot fik AR I8 22 5 A SO 05 (62 £ 899G 2R 5 Cb) 8 (841 i
PR I 1R 22 5 A S OE T 0 A1 B 5 2R 5 Cod Bl R A S 6F 1% 22 5 8 it T2 228 3R A9 5C 285 (D A I3 A I AL S8 ik i 22 5
st AL FE SR B G AR
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retardation when incident polarization is linear polarization; (d) relationship between error and phase retardation

when incident polarization is elliptical polarization
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