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In this thesis, | investigate the effects of strdamperature, and chemical parameters in the aore
Brillouin scattering in plastic optical fibers (P&)Fto develop distributed strain/temperature sens

technology with POFs. This thesis consists of ptdra.

In the chapter 1, as the background, | explain disttibuted strain/temperature sensing is requined

many industrial fields. | also mention the convenél techniques and their challenges. Then, as
alternative, those sensing using Brillouin scatigiin POFs is discussed. | define that the purpdsbe
study is to reveal the detailed sensing charatitesief POFs.

In the chapter 2, | study the Brillouin frequenéyfis(BFS) dependence on water-absorption ratithe
core, and show that the countermeasure for watsorption of POFs is required to perform accut
strain/temperature sensing using Brillouin scattgin POFs.

In the chapter 3, the BFS dependence on numbeltitvaigerage molecular weight is evaluated.

express that the temperature dependence of thesBtes affected by the parameters.

In the chapter 4, the relationship between the dibg&ncentration in the core and the BFS
investigated. | show that the dopant concentrattoyuld be constant along a POF cable for Brilldaased
sensing because it affects the temperature setysitiv

In the chapter 5, the temperature dependence d@riheuin-scattering properties over wide temparat
range is evaluated. | indicate that the temperatapendence of the BFS below 30 °C becomes liaedr
that Brillouin-based temperature sensors using Pi2ive higher sensitivity than that using glassoapt
fibers.

In the chapter 6, the cross effect of strain amtperature on Brillouin scattering is investigatgdthe
procedures established using the results in théque chapters. | demonstrate that we need to cosape
the temperature (strain) effect on strain (tempeedtdependence of Brillouin-scattering properties
POFs to perform strain (temperature) sensing ubioge properties.

In the chapter 7, the results of the study are samzed. | discuss the desirable characteristicB@Fs
suitable for distributed strain/temperature sensiaged on Brillouin scattering. The future subjdotbe
studied are also mentioned.
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