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---------------------Polarimetry steps:-----------------

(4) Raw stokes calculation (specpolrawstokes.py)

(5) Final stokes calculation  (specpolfinalstokes.py)

(6) Visualisation of results (specpolview.py)
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Original:
● Developed and 

support by Ken 
Nordsieck.

● Single master script:
– “reducepoldata_sc.py”

– Run via command line.

● 'All-in-one' approach.
● Limited user 

interaction.

New tools:
● Graphical user interface 

(GUI) – developed and 
support by Enrico Kotze.

● 'Step-by-step' approach
– Evaluate each reduction 

step before proceeding 
(and redo if necessary).

– Visualises the extraction of  
target spectrum with 
interactive settings to select 
appropriate extraction and 
background windows.  

polSALT software:



  

polSALT GUI:
✗ Download at: 
http://www.saao.ac.za/~ejk/polsalt/code/reducepold
ataGUI-v1.3.tar.gz

✗ Tarball:

✗ python -W ignore reducepoldataGUI.py & 

Setup instructions

http://www.saao.ac.za/~ejk/polsalt/code/reducepoldataGUI-v1.3.tar.gz
http://www.saao.ac.za/~ejk/polsalt/code/reducepoldataGUI-v1.3.tar.gz
https://github.com/saltastro/polsalt


  



  



  



  



  



  



  

Step 1:
Basic image reductions



  

Script used: imred.py

Basic CCD reductions:
✗ Overscan subtraction.
✗ Gain correction.
✗ Crosstalk correction. 
✗ Mosaicing.
✗ Produces "mxgbPp..." fits files. 



  



  



  

Step 2:
Wavelength calibrations



  

Script used: specpolwavmap.py

✗ O (bottom) and E (top) beamsplitter beams are split 
apart.

✗ The “specidentify” interface will appear for you to 
identify lines. 

✗ We suggest manual line identification (as opposed to 
“auto-identify”).

✗ Wavelength calibration step occurs twice (once for O-
beam and once for E-beam).

✗ Cosmic-ray rejection now done.
✗ Produces "wmxgbPp..." fits files - which has the 

beams split (saved in different extensions) and a 
wavelength map plane added.  



  

O-beam



  

To identify lines type: “a, b, z, f”

O-beam
Observed line spectrum
Reference line spectrum



  

O-beam

To identify lines type: “a, b, z, f”
Correct by typing: “d, R, z, b, f”



  

O-beam

To identify lines type: a, b, f, z
Correct by typing: d, R, z, b, f

Type “shift ?” to see the other useful options 
displayed in the terminal:



  

O-beam



  

O-beam



  

Be aware of the 
following in

PG300 grating 
observations



  

O-beam

2nd order 
contamination 



  

O-beam

Delete lines by hovering over them and pressing “d”
Press “f” to re-calculate the RMS



  

O-beam



  

O-beam



  

O-beam

Repeat for line at top
(above contamination)



  

O-beam

Repeat for line at bottom



  

To start wavelength 
calibrations for E-beam



  

Step 3:
Background subtraction 

and 
spectra extraction



  

Script used: specpolextract_sc.py 
(specpolextract_dev.py*)

✗ In each image, beams are corrected for beamsplitter 
distortion and tilt using brightest spectrum in the 
image.

✗ Produces "cwmxgbPp.." fits files
✗ Next sky and spectrum is extracted vs wavelength, 

extracted O and E spectra stored as a 1D "image".
✗ Produces "ecwmxgbPp.." fits file. 



  

DEFAULT

O-beam



  

Target – brightest signal
Default – whole slit of (-120,120) arcsec*

DEFAULT

O-beam



  

"extract" window centered on brightest object
PG300 – 10 arcsec*

DEFAULT

O-beam



  

DEFAULT

O-beam



  

USER DEFINED

O-beam



  

USER DEFINED

E-beam



  

Another problem to take note of:



  

Another problem to take note of:



  

Step 4:
Raw stokes calculations



  

Script used: specpolrawstokes.py 
(specpolrawstokes_dev.py*)

✗ “Waveplate position pairs” identified – (4 waveplate 
positions stations, 45 degrees apart).

✗ Taken together – result in linear polarization signal 
swapping between the O and E beams.

✗ Combined into "raw stokes" fits files – basically single 
stokes parameters (unnormalized “I” plane and an “S” 
plane, the stokes degree of polarization being S/I).

✗ Rawstokes files are named 
<object>_<config>_h<12>_<cycle>.fits, for instance 
WR113_c0_h26_02.fits for object WR113, first 
configuration, waveplate position pair 2 and 6, second 
cycle of waveplate pattern.



  



  



  

Step 5:
Final stokes calculations



  

Sript used: specpolfinalstokes.py

✗ Evaluates full pattern to determine Q and U.
✗ Applies polarimetric zero-point and the waveplate 

efficiency calibrations along with axis calibrations to 
give the final stokes parameters.

✗ Saved as <object>_<config>_<cycles>_stokes.fits 
files, i.e. WR113_c0_1_stokes.fits for cycle #1, first 
configuration of WR113. 

✗ Stored in this file is unnormalized stokes parameters 
I,Q,U, with degree of polarization being Q/I and U/I.



  



  



  

Step 6:
Visualisation



  



  



  



  



  



  



  

Work in progress:

✗ RSS able to observe both linear and 
circular polarization.

✗ Currently developing tools to reduce 
circular polarized data.

✗ PolSALT can be used up to (and 
including) spectra extraction step.

✗ Thereafter it fails.
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