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Quick Summary

e The emerging polarized radiation is governed by the polarized
radiative transfer equation

e Emission is unpolarized

e Absorption is now 4x4 matrix that transforms Stokes components

into each other.

e Elements of that matrix are given by Zeeman effect acting on the

absorbing atoms.

e Today we are studying simplified solutions.



Polarized RTE
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Where, for example:

n = % {(;50 sin 6 + % [f11 + ¢—1] (1 + cos® 9)}
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Ny = g [p—1 — di1]cosb

o = X/\/Xreferent



We are often interested in the circular polarization the most

/ i 0 0 nv /—BV(T)
dle | _[o m o o Q
drlu |l | o 0o n o U

%4 nv 0 0 %4

And that turns into:
dl
— =l —-—mB+nvV
dr

dVv
TZUVI*WVBJFUIV
-

Do the good old, add, subtract thingie:



We are often interested in the circular polarization the most
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After solving for the two components
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Note this: /,(\) = lo(A — AXg), and Ip(\) = Io(A + AXg)



Our Stokes profiles would look like this

In the limit of small A\g:
I+ V =1()\)= k(A= AXg) = Ib(\) — I§(\)ANg

1=V = Ip(A) = lo(A + AXg) = hb(\) + B(\)AXs

So
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Weak field approximation

The simplest, yet rather reliable way to deduce the mean magnetic field
in the observed pixel. We will now use this approximation to estimate

magnetic field from a set of observations.

e Line center wavelenghts are 6301.5 and 6302.5 A(check NIST).

e Lande factors of the lines are: 1.67 and 2.49 (At BASS2000 solar
spectrum atlas website there is a pdf atlas with all the Lande factors)

e That is all we need, let's start coding!



