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Polarization State =⇒ I,Q,U,V
Linear polarization degree and
angle:
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1 Selective absorption by interstellar non spherical dust grains
2 Scattering due to circumstellar material
3 Electron scattering in aspherical photospheres
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1. Selective absorption by interstellar non spherical dust grains

p(λ)/pmax = exp[−Kln2(λmax/λ)]

pmax is the peak degree of polarization

λmax is the wavelength of peak polarization

K is a constant that depends on the width of
the curve
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1. Selective absorption by interstellar non spherical dust grains

λmax depends on dust size
Smaller dust grains, shorter λmax
Larger dust grains, longer λmax

=⇒ grain size distribution

RV = AV/E(B − V ) ≈ 5.5λmax

=⇒ extinction in the line of sight
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2. Scattering due to circumstellar material

p(λ) = cRλ
−4



8

Introduction
Our project at CAHA

Polarization
Continuum Linear Polarimetry Mechanisms in Supernovae

3. Electron scattering in aspherical photospheres

P=0 P>0 P>0

Figure: Cikota et al. 2019

=⇒ asphericities
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Our SN polarimetry project at Calar Alto Observatory
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Motivation

The POWER of SN polarimetry:
Material in the line of sight
Asphericities



11

Introduction
Our project at CAHA

SN Imaging polarimetry with CAFOS
Future Prospects

Calar Alto

@ the 2.2 m telescope CAFOS −→ POLARIMETRY
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How do we measure continuum polarization?
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Figure: González-Gaitán et al., A&A 634, A70 (2020)
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First Proposal: Autumm 2017
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First Proposal: Autumm 2017

12 SNe observed

Reduction Pipeline by Santiago
Bias
Flat
Aperture and PSF SN Photometry on ordinary and extraordinary beams
Interstellar polarization correction on Stoke parameters
P (Pol degree), χ (Pol angle)
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First Proposal: Autumm 2017

An example: Type IIP SN 2017eaw (work in progress)

SN 2017eaw: Polarization increase after
plateau −→ asphericities.

Jun17 Jul17 Aug17 Sep17 Oct17 Nov17
Calendar Date

18
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Days since Max

SNII: sn2017eaw
z=0.00+/-0.00

U
B
V
R
I

Figure: From Tsvetkov et al. 2018
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First Proposal: Autumm 2017
SN 2017eaw Serkowski curves:

Early−→blue λmax smaller dust (CSM?)

Late−→red λmax (asphericities)
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Second Proposal: Spring 2020 (ongoing)



19

Introduction
Our project at CAHA

SN Imaging polarimetry with CAFOS
Future Prospects

Second Proposal: Spring 2020 (ongoing)



20

Introduction
Our project at CAHA

SN Imaging polarimetry with CAFOS
Future Prospects

Second Proposal: Spring 2020 (ongoing)

Increase precision in our polarization measurements
Mask.
Increase exposure times.

Bright objects: σP = 0.001 =⇒ S
N ∼ 700

Faint objects : σP = 0.006 =⇒ S
N ∼ 200
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Second Proposal: Spring 2020 ongoing

To achieve the S/N desired we compared the S/N measured with the pipeline and the CAFOS
exposure calc and compared.
We found ∼ constant differences in each filter.
We correct the exposure times given by the calc by taking into account those differences.
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Finish the analysis on SN 2017eaw and publish our results + amateur phot.
3 runs left within our current proposal.
We have applied for more time in the Fall semester (fingers crossed!).
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Thank you!!
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