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ROTATION OF THE STOKES VECTOR (1) |

e Rotation of S as a result of propagation through a lossless, polarization-
sensitive system:

RS

Rp

P
> R is a rotation matrix; RS is the rotated Stokes vector

> (n - S)n is the projection of S parallel to the axis of rotation
>p =S — (n-S)n is the projection of S on a plane perpendicular to the
axis of rotation
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ROTATION OF THE STOKES VECTOR (2) |

e Rotation of S as a result of propagation through a llossless| polarization-
sensitive system:

> S is the vector sum of components parallel and perpendicular to the axis
of rotation:

S=(R-S)A+(S—(A-S)A)=(h-S)h+p

> The parallel component is unchanged by rotation about n

> Under rotation, the perpendicular component p =8 — (n - S)n is trans-
formed to
Rp = (cos@)p + (sinf)(n x p)
wheren x p=n xS
> Then (again)

RS = (A~ S)A + (cosO)(S — (A~ S)A) + (sin O)(A x S)
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STOKES VECTOR/COHERENCY MATRIX PROPERTIES (11) I

e The elements of the coherency matrix in terms of a Kronecker product:

Juz g\r‘lxl?
= . =(E®E
Sy (€415

e The matrix elements of the Kronecker product, A ® B, of two matrices
A and B are defined as follows:

(A ® B)m,m’;n,n’ = a'm,nbm’,n’

> To construct the Kronecker product easily, put a copy of B in each location
where there is an element a,,,, of A, and then multiply the copy of B in
that location by ay,,
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STOKES VECTOR/COHERENCY MATRIX PROPERTIES (12) I

e An expression for the Stokes vector in terms of (€ ® £7):

S=T(ERE)
where
1 0 0 1
1 0 0 -1
T=10 1 1 o
0 —3 45 0
> Verification:

S0 1 0 0 1 S
S;1 |1 0 0 -1 Sy
S5 0O 1 1 0 Sy
S3 0 —3 45 0 Jyy

> The rows of I are Pauli matrices that have been “flattened” to row vectors
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e An expression for the Miller matrix in terms of the Jones matrix:

> The Stokes vector of a light wave after passing through an optical system

with a Jones matrix L is

S = iT<8/ ® 8/*> where

> Then

& =LE

(E'@&) =(LaLl")(EwE&

and

S =TLRILNEREN=TLRLHNT'TERE)=T(LL)T'S

> The Muller matrix is

M=TLeL)YT!
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STOKES VECTOR/COHERENCY MATRIX PROPERTIES (14) I

e Yet another relation between the Stokes vector 8 and the coherency matrix

J: .
J— 1 S() 0 Sl 0 SQ 0 Sg 0 (o]
2 0 So 0 Sl 0 SQ 0 Sg (03
O3
1
o
=3(8" el |
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