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Lecture 8 

• Polarimetry 

• Zeeman splitting 

• Polarized light 

• Stokes parameter 

• Stokes radiative transfer 
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Summary of previous lecture 

• About LASP visit 

• Kronecker and Levi-Civita 

• Homework 

• Polarimetry  on Monday 
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Goal: as linear as possible 

•   other examples: finite time blowup 
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Take slope from log 



Transfer eqn w/ integrating factor 
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Optical depth t=2 

A.  I/I0=1/2 

B.  I/I0=1/2e 

C.  I/I0=1/e2 

D.  I/I0=e2   
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Visible optical depth: 90% gets to ground 

A.  t  =  ln 0.9 

B.  t  =  ln (1/0.9) 

C.  t  =  -ln 0.9 

D.  t  =  0.9 

E.  t  =  1/0.9 



Observational techniques 

• Daniel K. Inouye Solar Telescope 



Solar Telescopes 

• Daniel K. Inouye Solar Telecope (DKIST) 

• Heating, seeing, active optics, polarization 

 



Zeeman splitting in sunspot 

George Ellery 

Hale (1908) 

~1000G=0.1T 

Pieter Zeeman 

(1897) 



Zeeman triplet: polarized 



Linearly polarized light 



Grid-wire polarizer 

• E-field parallel to wire: like metal  reflected 

• Perp to wire: transmitted 



Birefringence (=double refraction) 

• Different refractive index in different directions 

• Possibly used by Vikings in 13th-14th centuries 

Rasmus Bartholin 

Birefrigence:1669 

 



Circularly polarized light 

• One component is phase-shifted 

• Polarization plane appears rotating 
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Circularly & elliptically polarized light 

• Different 
amplitudes 
for x and y 
components 

 

• Even at 90o 
appears as 
ellipse 



Stokes parameters 









sin2

cos2

22

22

yx

yx

yx

yx

V

U

Q

I







)cos(    ,cos   yyxx EE



 p ambiguity: vectors w/o arrow 
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Longitudinal & transverse fields 



Radiative transfer  Stokes transfer 
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Relation to B field 


