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Intensity tensor

1
Iab — _IUO _I'Pa,b

N

[~-Electric field"2 Total Intensity Polarization tensor

: 1 o
[why electric field not P, = . Qos +Uo1 —V o2)

10 01 0 —2 1 0
Op = 01 = , 02 = , O3 =
01 10 1 0 0 —1

Q, U,V Stokes parameters

magnetic field?]

Q: linear polarization; U linear polarization rotated of 45°

V circular polarization

Not convenient under rotations




the phase difference is hard to measure, the alternative description called a Stokes

vector is often used.

Stokes Vector consists of four parameters (called Stokes parameters):
intensity /,
the degree of polarization Q,
the plane of polarization U,
the ellipticity V.

Notation

U or {1,0,U,V}

e Stokes parameters are defined via the intensities which can be measured:

I = total intensity

Q= Iy-Iyo = differences in intensities between horizontal and vertical
linearly polarized components;

U = I45—I45= differences in intensities between linearly polarized

components oriented at +45° and -45°

V = I,.;-1,.,= differences in intensities between right and left circular

polarized components.

100% Q

+Qy

100% U | 100% V
+U |’ +Vv |

X

Q>0;U=0;V=0
(a)

; Q=0;U=0;V>0
(c) (e)

Q y U y V ﬂry
Q<0:U=0:V=0 Q=0,U<0,V=0 Q=0;U=0;V<0
(b) (d) (f)
( I )
Q * I, intensity
, * (), U, linear polarization
U * V, circular polarization
\ V /

*in the case of the CMB,
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e.g. (GW detection) laster interferometer
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“. Reflected light is j

horizontally polarized.

NORMAL LENSES with POLLRIZED
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dissipation!

€

A\ FCEAT

but we do not have friction! so have to be reflected!
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X B {Z7Edouble counting!
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Modern
universe

1.0 » 0.7-0.4
Agé of the universe (billionsS OFYEars)

A map of the uni-
verse looks back in
time to the cosmic
dark ages, the
interval between
the time when
radiation left over
from the Big Bang
streamed freely into
space and when
galaxies produced
enough ultraviolet
light to reionize the
universe. Hubble,
shown, cannot see
that far back.
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