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• You can start now.  See handouts on class web page
• Imaging tutorial on March 22nd, short tutorial today
• Writeup – look at the example.  Be sure to include:

• Title, Authors, Abstract, Introduction, Observations, Analysis, Results, Discussion, 
Conclusions and Future Work, Acknowledgements, References
• One write-up for each project.  Everybody in the group should be involved 

•  Presentation – Will be in powerpoint, keynote, or similar.  Includes:
• Title, Authors, Acknowledgements, Introduction, Observations, Analysis, Results, 
Discussion, Conclusions and Future Work
• Plan for ~30 minutes total with everybody getting involved in the presentation

•  Outline due Monday, April 14

Projects
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Announcements

• VLA/LWA tour on Wednesday, March 26 departing 7am!
• Sign up sheet being passed around
• For credit.  If you can’t go provide a 4 page paper about 

a radio telescope.  
• HW5 is due on Wednesday
• Start playing around with aips and HW6, this is going to 

take a while
• LST for LWA-SV:
• https://lwalab.phys.unm.edu/OpScreen/lwasv/index.html
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• What is polarized light? 
• What fun science can be done with polarimetry?
• How do interferometers measure polarization?
• How do you calibrate and image in full polarization?

Outline



G. Taylor, Astr 423 at UNM

5



G. Taylor, Astr 423 at UNM

6What is Polarized Light?
• Light is oscillating electric and magnetic fields
• Polarization is labeled by the shape of the trace of the tip of the E vector
• Each polarization has an orthogonal state
• Incoherent light can contain many polarization states

Stokes Parameters describe partially polarized light

Alternate representation:

• pol. angle (EVPA) f = 0.5 atan (U/Q)
• polarized intensity p = sqrt(Q2 + U2)
• fractional linear m = p / I
• fractional circular v = |V | / I

I = RR + LL
Q = RL + LR
U = i(LR – RL)
V = LL - RR

For circular feeds
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73C 31
VLA @ 8.4 GHz

E-Vectors
Laing (1996)

3 kpc 
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Cygnus A
B-Vectors
VLA @ 8.5 GHz

Perley & Carilli (1996)

10 kpc
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9Attridge et al 1999

VLBA  @ 5 GHz

1055+018
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11R Aquirrii

Stellar SiO Masers
Boboltz et al 1998

VLBA @ 43 GHz
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15   12       8 GHz

Taylor (1998)
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See Review of “Cluster Magnetic Fields” by Carilli & Taylor 2002 (ARA&A) 
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Parallactic Angle at VLA
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28Bad D-term solution Good D-term solution
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Compact Symmetric

Objects (CSOs)
VLBA @ 8.4 GHz

Peck & Taylor (2001)
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Practical VLBI
polarization angle
calibration
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321) Find a Calibrator
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2) Estimate 
 f_VLA
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2200+4203) Sum Q and U over 

VLBA image.  

4) Compute 
  f_VLBA = 0.5 atan (U/Q)

5) Rotate VLBA data by
 (f_VLA  –  f_VLBA)
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VLA observations at 330 MHz
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Calibration Techniques for IFR
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Calibration Techniques for IFR
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Calibration Techniques for IFR
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Total 
Intensity
contours
+
polarized
intensity
greyscale
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Total 
Intensity
With 
shorter
baselines
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Further Reading

• http://www.nrao.edu/whatisra/mechanisms.shtml
• http://www.nrao.edu/whatisra/
• www.nrao.edu

• Cluster Magnetic Fields, 2002, ARA&A, 40, 319
• Synthesis Imaging in Radio Astronomy 
• ASP Vol 180, eds Taylor, Carilli & Perley

http://www.nrao.edu/whatisra/mechanisms.shtml
http://www.nrao.edu/whatisra/
http://www.nrao.edu

