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Abstract — We report a method for extracting the birefringence properties of samples with a novel proposed
polarization-sensitive optical coherence tomography (PS-OCT) using linearly polarized incident light.

INTRODUCTION
Conventional PS-OCT using circularly pelarized light and provides the overall phase retardation image, based
on the assumption that the optical axis remains constant[1]. However, previous study has demonstrated that
linearly polarized light can maintained preferentially over circularly polarized light in more dense tissues such
as tendon, artery ...etc.[2). In this study, we propose a PS-OCT setup whose incident polarization state is
linearly polarized and discuss the characteristics of this new configuration.

MATERIALS AND METHODS
An 837 nm superluminescent diode light source, after being vertically polarized, illuminates in a Michelson
interferometer where it is split by a beam splitter (BS) into a reference and a sample beams. One quarter wave
plate (QWP), which oriented with its fast axis at 22.5° to the horizontal axis, is inserted in reference arm of
this setup. After light reflecting from the sample and recombination with the reference beam, both horizontal
and vertical components are directed towards a two-channel detection unit. From AC coupling of the detector
signal, the full interferometric signal is recorded. An algorithm [3] previous reported is used to determine the
amplitude Ai(z) and the phase ‘Fi(z) of the oscillating term of each interference signal at any depth. i =1, 2 for
the horizontal and vertical polarization state, respectively. Three parameters (reflectivity R(z), phase retardation
@ (z), and fast axis orientation [ (z) of sample are calculated based on the amplitude and the phase of the

interference signal with only one A-scan per measurement location as follows:
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RESULTS AND DISCUSSION
Figure 1 (a) and (b) show the simulated results of measured phase retardation <@ and fast axis angle S,
at any given value of @ and £ of sample in this novel PS-OCT system. The dynamical range of this system
is 0°<®<90° and 0°< < 45°. In order to evaluate this method, we measure a zero order QWP in frontof a
mirror as the linear birefringence sample. The measured results of ®__ and A when the azimuth angle of
QWP is rotated from 0 to 180° are shown in Fig. 1(c) and (d). There is a jump of &, observed in Fig. 1 (c)

occurred at B rotated near 90° that is agree with the simulated results in Fig. 1(2). Besides, #® and _&®
oy HAP)
at any given value of ® and f are calculated in Fig. 2 (a) and (b} separately. In conventional PS-OCT
system, the measurement sensitivity is a constantat any @ and £ of tested sample. While in Fig. 2, it
represents the measurement sensitivity of this novel PS-OCT system which is dependent on the © and f of

tested sample. Therefore, the measurement sensitivity can be optimized by orienting one major axis of the tissue
proper angle relative to the incident linear polarization axis.
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CONCLUSION

In conclusion, a PS-OCT system which use lincarly polarized incident light is setup and verified successfully,
This novel proposed method can provides backscattered intensity, birefringence, and fast axis orientation
simultaneously. Besides, the fast axis orientation can be determined more reliably from using the amplitude and
phase difference at the same time. Moreover, unlike conventional PS-OCT which uses circularly polarized light,
the measurement sensitivity of this novel configuration can be optimized by orienting one major axis of the

_ tissue proper angle relative to the incident linear polarization axis. Therefore, this novel method may be a
potentially tool for imaging more dense scattering tissues.
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Fig. 1 The simulated and experimental results of @ and £ in a tested sample.
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Fig. 2 The calculated 82 and _&P distribution at any given @ and £ ina tested sample.
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