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Special Project Title Study Behavior of Polarization in Fiber Optic
Name Miss. Wilawan Anantanuphong

Miss. Sirirat Sukngamlert

Department Applied Physics Faculty of Science

Program Applied Physics

Academic Year 2007

Special Project Advisor Asst.Prof. Preecha Yupapin
ABSTRACT

This project is Study Behavior of Polarization in Fiber Optic. Ring resonator and principle of
Polarization has been described. In this place will consider that the light is the electro-magnet follows
the model of Maxwell, shake magnetic field and the formats of electricity field have the same value
but be perpendicular. The mathematics variable that uses narrates behavior of polarization behavior
fiber optic and the equipment that makes the light changes and it was modification has been
described. Possible applications of polarization in fiber optic principle established in this work are

discussed.
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Parameter Value
Attenuation of the optical fiber, & (dB/km) 0.331
Wavelength of light, A (om) 1310
Refractive index of the single-mode fiber, n 1.467
Propagation constant, ﬁ (( m)—1) 7.036
Coupling coefficient of the fiber coupler 1, k7 (%) 94.8
Cavity length of fiber ring , L (m) 2000
Transmission coefficient of the ring
excluding the fiber linear loss, (_,r {(dB) 0.517
Excess loss of coupler , 7] (dB) 0.1
Vacuum velocity of light, c0 (m/s) 3x10°
Fizeau drag first-order correction factor 0.544
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VoAV IN1IATI0IUMINEUIBIDI (Advantage of Fiber optic sensor)

® Non-electric (immune to electromagnetic and radio-frequency interference)

®* withstand high temperature and harsh environments (corrosion)

* High shock survivability (explosion or extreme vibration)

® high accuracy and sensitivity

light weight and small size

® high capacity and signal purity

® multiplexing capacity

® Can be easily interfaced with data communication systems

®* Passive (all dielectric)

®* Component costs driven by large commercial { Telecom & Optoelectronics market)

® Canbe used in harsh environments where there is a risk of explosion and fragile
environments like the human body

* Allows multiplexing of diverse information on a single fiber
21101 wanmiasedudelaninhuaaiosfiv
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fiber optic sensors (Extrinsic)lfiz  All fiber sensors (Intrinsic) (Udd,1991a)

Light Modulator
Input Fiber Output Fiber
| R

Environmental Signal

317 2.4 uamandnmsdasiia Intrinsic
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E(z,t) = E, sin[2avt — 27z / A) + ¢, ] (2.2)
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1. Linear Polarizers
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Sig A: 1.8dBm Sig A: 1.8dBm
50/50 1 5dBm 2 8dBm 3 4
Sig B: 4.2dBm Sig B: 4.2dBm
Sig A: -16.6dBm Sig A: 4.6dBm
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Sig B: 7.6dBm Sig B: -13.6dBm
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