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Abstract

The hermitian polarization matrix is written, using the Pauli matrices and
the identity matrix as a basis, with four real coefficients, the four Stokes vector
parameters; the interaction of light with matter is described as the modification
of these 4 parameters by a 4x4 matrix, the Mueller matrix. Pauli matrices form
a Clifford algebra, the projection operators R and L define the two Stokes vec-
tors for right-handed and left-handed circularly polarized light.

In four dimensions, the Minkowski metric 7, = diag(+1, -1, -1, —1) leads
to the Clifford algebra C(1,3) Dirac matrices, the 16 Dirac matrices form a basis
for the polarization matrix, now with 16 Stokes parameters the interaction of
light with matter is described by a 16x16 Mueller matrix, the projection opera-
tors R and L in this algebra define the right-handed and left-handed circularly
polarized light.



Circularly polarized light derived from projec-
tion operators, Stokes parameters and Mueller
matrix

The hermitian polarization matrix P is written, using the Pauli matrices o

and the identity matrix as a basis, with four real coefficients, the four Stokes
parameters s;, j = 0, 1, 2, 3 [1][2][3][4][5][6][7][8]
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The interaction of light with matter is described as the modification of the
Stoke vector by a 4x4 matrix, the Mueller matrix M

s; = M;;s;

Pauli matrices o form a Clifford algebra, v, is defined as o'a® for the C(2,0)
signature, v, = —io?, vy, = —1 [9]

In Clifford algebras the projection operators R and L are defined depending
on the value of v,7v, [9]
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R corresponds to the Stokes parameters sg = 1/2,s1 = 0,89 = 1/2,53 = 0, the
right-handed circularly polarized light

L corresponds to the Stokes parameters sp = 1/2,s1 = 0,82 = —1/2,53 = 0, the
left-handed circularly polarized light



Circularly polarized light derived from projec-
tion operators, Stokes parameters and Mueller
matrix in four dimensions

In four dimensions, the Minkowski metric ., = diag(+1, -1, —1, —1) leads

to the Chfford algebra C(1,3) [9, {7’} = 20" X l4x4, Dirac matrices
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The polarization matrix P is written, using the 15 Dirac matrices v and the
identity matrix as a basis, with 16 coefficients, the 16 Stokes parameters

2x P=sgxlixa+ sj’yjfl(j =1,,,15), s¢ is the intensity of light

The interaction of light with matter is described as the modification of the
Stoke parameters by a 16x16 matrix, the Mueller matrix M
s; = Mijs;
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R corresponds to the Stokes parameters so = 1/2,51 =0, .., 514 = 0,515 = 1/2,
the right-handed circularly polarized light

L corresponds to the Stokes parameters sg = 1/2,s1 =0, .., 814 = 0,815 = —1/2,
the left-handed circularly polarized light
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