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Thousands of people In
the Netherlands die
prematurely each year

' because of exposure to










to the vulcanic ash clouds
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o S largest source of
Inaccuracy and
unpredictability within
climate change.
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865 nm, top of atmosphere Hasekamp (2011)



1. temporal modulation

<€ >
Advantages Disadvantages
» Single detector * susceptible to variations
In time:

* Easy addition of

polarization optics — flying over scene

— changing scene

— atmospheric fluctuations



POLDER/PARASOL

The A-Train
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POLDER/PARASOL

intensity
reflectance

polarized
reflectance

http://smsc.cnes.fr/POLDER/lien3 scie.htm



POLDER/PARASOL

total Aerosol Optical Thickness fine mode Aerosol Optical Thickness
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http://www.icare.univ-lillel.fr/parasol/?rubrigue=Gallery_parasol



POLDER/PARASOL

Eyjafjallajokull volcano on May 8, 2010
AOT @ 550 nm
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ground-based all sky polarimetry

Fleheys Lana Flald Lenaex

105 mm Micro Lens
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2. spatial modulation

Advantages Disadvantages

* susceptible to differences
between beams:

— transmission

* instantaneous
measurement

— alignment
— aberrations
— detector flat-fielding



GLORY-APS
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3. spectral modulation
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Advantages Disadvantages

* all info in one shot * spectrograph

* N0 moving parts » additional pixels

* can be first element









SPEX measurements @ CESAR, May 2012
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SPEX measurements @ CESAR, May 2012
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Spherical
mirror Detector
plane

Aspherical
lenses

Polarization
pre-optics

Courtesy of NOVA-ASTRON
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* DolLP sensitivity is <0.001
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Measure aerosols with
your smartphone!
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polarized sky spectrum



VWinnaar Acaaemische Jaarprijs 2012
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r’%‘ aerosol measurements
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meet fijnstof met je smartphone

0 metingen tussen 07:00 en 07:00 www.ispex.nl
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polarization spectrum of the Earthshine




polarization spectrum of the Earthshine
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Lunar
Observatory for
Unresolved
Polarimetry of
Earth










Polarimetry of Venus
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Polarimetry of Venus
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Polarimetry of Venus
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Polarimetry of Venus
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Polarimetry of Venus
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Polarimetry of Venus
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polarized rings around Saturn

courtesy: Michiel Rodenhuis



The Kepler Orrery |l

D. Fabrycky 2012
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Sirius A&B



T-Tauri

courtesy: Michiel Rodenhuis
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pupil-stabilized polarimetry

M2 detector
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* corotate NaCo with telescope

* |P stabilized & minimized
— calibrated on standard stars

* field rotates w.r.t speckles i
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— PCA PSF subtraction










ZIMPOL




VLT/SPHERE-ZIMPOL




Sphere - ZIMPOL Concept
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exoplanet characterization

Jupiter-like
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exoplanet characterization
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Looking for
extraterrestrial life...

through polarized
glasses!
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