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Jones Matrix Imaging of Biological Tissues by Polarization-Sensitive Fourier-Domain

Optical Coherence Tomography
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Jones matrix imaging of biological samples by a polarization-sensitive Fourier-domain optical
coherence tomography (PS-FD-OCT) which is combined Fourier-domain OCT and polarization-
sensitive OCT has been demonstrated. By using a two dimensional CCD camera, this PS-FD-OCT
obtains two spectral interferograms corresponding to orthogonal polarization components of
probing beam simultaneously. FD-OCT avoid axial mechanical scanning, therefore, two OCT
images are obtained by a single lateral scanning. For Jones matrix imaging, only two lateral scans
are required. This procedure suppresses the measurement time. For verification, a quarter-wave
plate is measured. Measured Jones matrix of the quarter-wave plate is in good agreement with
theoretical value. Finally, Jones matrix imaging of porcine esophagus are demonstrated. Four
complex OCT images according to each Jones matrix components are obtained. These are
converted to Miiller matrix images. From these Miiller matrix images, layer structure of porcine

esophagus and birefringence from scattering properties are revealed.

Key words: optical coherence tomography, FD-OCT, Jones matrix, birefringence

1. ¥ C & (C
LA, BSERERBEMOFERICHY, XD EE~DAE
DEOIGE, B EENTwE, ZOSFICBWT, JE
REOZW, WHEANDIGHAPHRES N TL 2053 & —
LA NEST 74— (optical coherence tomography:
OCT)'"TH 5., OCT oA L LT, WiFEGg % &5
BECHUSATRE R 2 &, DR 2 A 2 2 &AM
LIHRIE, JEBEECOFHINTE 2 2 enEFons,
Lo L, #E O OCT i3 AFHEITH % 72 O Wi B 5 DAY
R ZRITOBHIIE RS LEIC 2 D, RN LB R R
PR %5, ZOMBICHLT, FaLTE7—Y T8 XA
YOCT* " 2nHwehnTng, 7=V T K XA 0CT
i, HEARZ PVBTTH IS LT, BBIWERD
DB LIRS HTROYROEE 2/ bDTH S, Zh
XY, EERITE —RITE S L TRl 2 i3 2 2

E-mail: makita @optlab2.bk.tsukuba.ac.jp

343 25 (2005)

ENHREIC R B, E72, @BE O OCT 2k, S/N asE
<59, SRROBEDW & ERRENC L 2 /4 ADOBEEZ
Tz Wi, B HROFHAREEIOLE RO FEIC L -
THIRES NV E WS TRERD 3,

OCT DFHHEINSR & 72 2 kIR 12 7 —7 >, T
a—A7E, GEITERIEROGPE{EENTEY, Fk
MMl EORE S, B, B0y —rixlick
D, BELSNIRORIMRENZLT 2 2L bASsN T
%', OCT itz EfMNds 22 ik, Zhoo
N X D EROIRIERE D 5040 % KR U 72 Ei{R 25 ES C
& %112,

INFETIZ, Yasuno 51, 7—Y T N XA > OCT 121
KRR 2 M A T RAREZ B A <R 7 VT8 OCT OFF
EToTCERRY, Zhi, 77—V T RXA>0CT 2R
HHER ZHAB DY B 2 & T, G2 R TER DMK

103 (43)



cCD 2%%i§J G
fim 4D/¥;ﬁ
laser pol. HW1 - HW2
N\ object
%MQ}O“@@_%

QWl1g ,@§§

bj.
\0%

Ti:Sapphire

L
mTék
&

Fig.1 The diagram of parallel-detecting polarization-
sensitive Fourier-domain OCT. Pol.: polarizer, HW1, HW2:
zero-order half-wave plate, QW1, QW2: zero-order quarter-
wave plate, Obj.: objective lens, CL: cylindrical lens.
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Fig.2 Jones matrix of the quarter-wave plate. (a) Ampli-
tude of /o and /i, (b) phase difference between Jy, and Ji,.
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Fig. 3 Calculated Miiller matrix of the quarter-wave
plate.
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Fig.5 Miiller matrix images of porcine esophagus.
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