Accepted Manuscript

Photochemisify
andPhotobiol

Coherence and polarization properties of laser propagating
through biological tissues

B: Biq!ogy

Duan Meiling, Zhang Chao, Li Jinhong

PII: S1011-1344(16)31139-3

DOI: doi: 10.1016/j.jphotobiol.2017.05.007

Reference: JPB 10823

To appear in: Journal of Photochemistry & Photobiology, B: Biology
Received date: 13 December 2016

Revised date: 3 May 2017

Accepted date: 5 May 2017

Please cite this article as: Duan Meiling, Zhang Chao, Li Jinhong , Coherence and
polarization properties of laser propagating through biological tissues, Journal of
Photochemistry &  Photobiology,  B:  Biology  (2017), doi: 10.1016/
j.jphotobiol.2017.05.007

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


http://dx.doi.org/10.1016/j.jphotobiol.2017.05.007
http://dx.doi.org/10.1016/j.jphotobiol.2017.05.007
http://dx.doi.org/10.1016/j.jphotobiol.2017.05.007

Coherence and polarization properties of laser propagating through

biological tissues

Duan Meiling®*, Zhang Chao?, Li Jinhong®
®Department of Physics, North University of China, Taiyuan, 030051,China

®Department of Physics, Taiyuan University of Science and Technology, Taiyuan 030024, China

Abstract

Based on the extended Huygens-Fresnel principle, the analytical expressions of the
cross-spectral density matrix elements for random electromagnetic Gaussian
Schell-model (GSM) beam propagating in biological tissues are derived, and used to
study the changes in spectral degree of coherence ux and spectral degree of
polarization P of random electromagnetic GSM beams with the propagation distance z
propagating through the different biological tissues. It is shown that the changes
closely depend on the species of the biological tissues, beam wave length, the interval
between two field points and propagation distance. The spectral degree of coherence u
and the spectral degree of polarization P of the ultraviolet ray (1=0.325pum) will
quickly decrease during the propagation process, which implies that the damage of the

ultraviolet ray to biological tissues is strong. The bigger structure constant of the
refractive-index C? corresponds to the smaller change of x and P. There exists the

obvious effect of the interval between two field points on the spectral degree of
coherence and the spectral degree of polarization of random electromagnetic GSM
beams passing biological tissues. The obtained results can provide the theoretical and
experimental basis for the analysis to the coherence and polarization properties of

random electromagnetic beams propagating through the complex biological tissues.
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