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Photometry, Spectroscopy,
Interferometry...

Why Polarimetry?
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Lyot Project (Hinkley et &l. 2007)
VLT/NACO + SDI (Biller et al. 2006)

Cemini + ADI (Marois el al. 2008)

Lyot Project polarimelry

No speckle sublraction
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You can combine it!!!

Photometry + Polarimetry = Imaging Polarimetry

Spectroscopy + Polarimetry = SpectroPolarimetry

Interferometry + Polarimetry = Whatever you call it,
but you can also do it
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Light Scattering

Polarization of Scattered Sunlight

Non-polarized .
t From L Everything is polarized

Water (to a certain degree...)

Molecule

Vertically
Polarized 3 Transmitted
Light . Non-polarized

Horizontally — ight
Polarized
Light
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Light Scattering

Polarization of Scattered Sunlight

Non-polarized .
t From L Everything is polarized

Water (to a certain degree...)

Molecule

Scattered light
can be
highly polarized

Vertically
Polarized 3 Transmitted
Light . Non-polarized

Horizontally — ight
Polarized
Light
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Very basic cartoon...

Planet < ,I/' ,I’ ,I" /I" Star

Observer M
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Very basic Equations...

12, [cos 6

) ‘,‘sin (D)
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=
_MAD.

The Stokes Parameters = The Holy Grail

100% Q | 100% U | 100% V
+Q y +U | LV y

|

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

-V
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MAD Polarization Degree = The Holy Grail (ll)

Polarization of Scattered Sunlight

Non-polarized
t From

Water
Molecule

Vertically
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Light . Non-polarized
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Dust Tracer
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Geometry Tracer
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Basics...

Polarizing
Beamsplitter Cube
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Basics...

Polarizing
Beamsplitter Cube

Q<0;U=0;V=0 Q=0,U<0,V=0
(b) (d)
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Differential technique

Average

»

’

Subtract-+--

Polarizing
beamsplitter

Modulator
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Differential technique
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Differential technique
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Q'

MAD “One video” is worth 1000 words...
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“One video' Is worth 1000 words...

Exposure Time: 0.0560000 [seconds|

IrH*-n |tv Polar i‘H‘JtIn m

[Arc—5ecs]

[Arr Secs|

Escuela de Formacion Planetaria / 20 - 22 Marzo 2013 / MAD - Universidad de Chile




Imaging Polarimetry: Observations

What are we talking about??

Escuela de Formacion Planetaria / 20 - 22 Marzo 2013 / MAD - Universidad de Chile




Imaging Polarimetry: Observations

What are we talking about??

Escuela de Formacion Planetaria / 20 - 22 Marzo 2013 / MAD - Universidad de Chile




Imaging Polarimetry: Observations

What are we talking about??

Escuela de Formacion Planetaria / 20 - 22 Marzo 2013 / MAD - Universidad de Chile




Imaging Polarimetry: Observations

What are we talking about??

Escuela de Formacion Planetaria / 20 - 22 Marzo 2013 / MAD - Universidad de Chile




Imaging Polarimetry: Observations

What are we talking about??

Escuela de Formacion Planetaria / 20 - 22 Marzo 2013 / MAD - Universidad de Chile




Imaging Polarimetry: Observations

What are we talking about??

Escuela de Formacion Planetaria / 20 - 22 Marzo 2013 / MAD - Universidad de Chile




Imaging Polarimetry: Observations

What are we talking about??

OK. Polarimeftry works fine.
SO WHAT??7?7?
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= Imaging Polarimetry: Observations
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MAD

What are we talking about??

OK. Polarimeftry works fine.
SO WHAT??7?7

* Dust Properties

* Disk Orientation

* “Invisible Dust”

* Planets’ signature

* + Coronographs

* + Speciroscopy

* [t Is always hungry.... Photonsl!!
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What are we talking about??

OK. Polarimeftry works fine.
SO WHAT?7??7

* Dust Properties

* Disk Orientation

* “Invisible Dust”

* Planets’ signature
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Differential technique
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Differential technique
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Differential technique
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Differential technique
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Instrumental Polarization: your enem

Before IP Correction After IP Correction
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Instrumental Polarization: your enem

Stokes Q Stokes U
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IP corrected...

Stokes Q)
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Imaging Polarimetry: the Nice Images

How do we know is well corrected???

Stokes | Stokes Q) Stokes U Stokes P
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Imaging Polarimetry: the Nice Images

Hunting the Polarization Degree

P = 02 + U? PSF-subtracted
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Imaging Polarimetry: the Nice Images

Hunting the Polarization Degree

P = 02 + U? PSF-subtracted
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Imaging Polarimetry: the Nice Images

Hunting the Polarization Degree

Po = 0.5 arctan(%)
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Imaging Polarimetry: the Nice Images

UX Tau X MWC 480
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Imaging Polarimetry: the Nice Images

MWC 480
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Imaging Polarimetry: PRESENT & FUTURE

Future Imaging Polarimeters are
coming to Chile...

SPHERE @ VLT GPl @ Gemini S
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Imaging Polarimetry: PRESENT & FUTURE

Total Intensity Polarized Intensity

~?

1 arcsec
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