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Abstract

In underwater optical communication links, bit error rate (BER) is an important
performance criterion. For this purpose, the effects of oceanic turbulence on multimode
laser beam incidences are studied and compared in terms of average BER (<BER>),
which is related to the scintillation index. Based on the log-normal distribution, <BER>
is analysed for underwater turbulence parameters, including the rate of dissipation of
the mean squared temperature, the rate of dissipation of the turbulent kinetic energy,
the parameter that determines the relative strength of temperature and salinity in
driving index fluctuations, the Kolmogorov microscale length and other link parameters
such as link length, wavelength and laser source size. It is shown that use of multimode
improves the system performance of optical wireless communication systems operating
in an underwater medium. For all the investigated multimode beams, decreasing link
length, source size, the relative strength of temperature and salinity in driving the
index fluctuations, the rate of dissipation of the mean squared temperature and


https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/subjects/physical-sciences
https://www.tandfonline.com/tmop20
https://www.tandfonline.com/loi/tmop20
https://www.tandfonline.com/toc/tmop20/63/13
https://www.tandfonline.com/toc/tmop20/63/13
https://www.tandfonline.com/journals/tmop20
https://www.tandfonline.com/author/Arpali%2C+Serap+Altay
https://www.tandfonline.com/author/Baykal%2C+Yahya
https://www.tandfonline.com/author/Arpali%2C+%C3%87a%C4%9Flar
https://doi.org/10.1080/09500340.2016.1141251
https://www.tandfonline.com/action/clickThrough?id=5933&url=%2Fr%2Fsubjectsample-engineeringtechnology&loc=%2Fdoi%2Fabs%2F10.1080%2F09500340.2016.1141251&pubId=49802870&placeholderId=1074&productId=1833
https://www.tandfonline.com/doi/full/10.1080/09500340.2016.1141251?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/09500340.2016.1141251?scroll=top&needAccess=true
https://www.tandfonline.com/doi/ref/10.1080/09500340.2016.1141251?scroll=top
https://www.tandfonline.com/doi/citedby/10.1080/09500340.2016.1141251?scroll=top&needAccess=true
https://www.tandfonline.com/doi/metrics/10.1080/09500340.2016.1141251?scroll=top
https://www.tandfonline.com/doi/permissions/10.1080/09500340.2016.1141251?scroll=top
https://www.tandfonline.com/doi/abs/10.1080/09500340.2016.1141251
https://www.addtoany.com/share#url=https%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Fabs%2F10.1080%2F09500340.2016.1141251&title=BER%20evaluations%20for%20multimode%20beams%20in%20underwater%20turbulence%3A%20Journal%20of%20Modern%20Optics%3A%20Vol%2063%2C%20No%2013
https://www.tandfonline.com/
https://www.tandfonline.com/action/showCart?FlowID=1

Kolmogorov microscale length improve the <BER>. Moreover, lower <BER> values are
obtained for the increasing wavelength of operation and the rate of dissipation of the

turbulent kinetic energy in underwater turbulence.
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