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Introduction

Because various excited modes cause different 
group velocities, the single-mode fiber is 
employing.
But duo to imperfectly symmetry or environment 
perturbation, birefringence in single-mode fiber 
is caused. In a sense, there exists two-mode for 
single-mode fiber 
Polarization-mode dispersion(PMD) is appealing.

Differential group delay(DGD)

The magnitude of PMD dependson the 
difference 
the differential group delay      is
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Plane wave and Polarization states

Plane wave: the orientation of electric field is 
constant and its magnitude and sign vary in time.
Condition on above, three states of polarization 
are considered.
1. Linear Linear polarization
2. Circular polarization
3. Elliptical polarization

Linear polarization
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Circular polarization
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we find that  varies with time but amplitude is constant

NOTE: :  right circular light
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Elliptical polarization
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we have ellipticity.
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cases of elliptical state  
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Jones space versus Stokes space
Consider a complex vector in Jones space
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(a) Linear polarization(m Z)
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(b) Right-handed circularly polarization( = , = /2)

      

c  Left-handed circularly polarization( = , =- /2)
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Jones space versus Stokes space
We can map these to a new parameter called
Stokes parameter, that is
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What is it meaning for?

We usually plot vector that has three dimension unit 
vector  . ( )1 2 3, ,s s s s=

v

Existence of principal states of polarization

The orientation of eigenmodes is random and hard to be 
identified when several fiber pieces are concatenated to form a 
long fiber.
The new model of polarization dispersion for long fiber is 
manifested and the states of polarization is called principal 
states of polarization, but restricted with 
(a) No polarization-dependent loss
(b) The bandwidth of source is narrow
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The system model
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Note: UHU=I (No polarization-dependent loss)

We want to find  that there are two orthogonal states of 
polarization having the property that the output state of 
polarization is invariant with first order of frequency 

conditional on zero dispersion. 

Poole show  the Existence of principal states of polarization
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Also, in the same papar, he find that

(1) the principal states  of polarization and corresponding output

      unit states  of polarization are have relation
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Connecting Stokes vector 

The rotation of the stokes vector with change frequency is 
directly related to difference in propagation delay time for 
two principle states.

 : corresponding Stokes vector related to 

: direction of rotation

: rate of rotation
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Statistics of polarization-mode dispersion dispersion with random 
mode coupling

The objective is to find the differential delay time         between the 
principal states of polarization in single mode fiber with random mode 
coupling and have some assumption below
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(1) assume that we have a collection of statistically equivallent fibers
(2)  is defined differential time delay between one of two principal
      states of polarization chosen randomly, so E 0
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(z) is coupling constant proportional to 
      perturbing birefringency and assume to be W.S.S.,
      where z is position of single mode fiber

κ

Variance of  differential delay time 
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Dynamical equation for polarization dispersion
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