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Zurich Imaging Polarimeters (ZIMPOL)

CCD Array as Fast Demodulator
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CCD Array as Fast Demodulator
ZIMPOL I polarization modulator consists of 2 PEMS and a
polarizer (single beam)
modulation according to

I′(t) =
1

2

“
I + Q

√
2J2(A) cos(2Ω1t) + U

√
2J2(A) cos(2Ω2t) + V

√
2J1(A) sin(Ω1t)

”

frequencies of PEMs given by Ω1, Ω2

amplitudes of both PEMs, A, chosen such that J0(A) = 0
for vector polarimetry: 3 synchronous demodulators, each
sensitive to one of 2Ω1, 2Ω2, Ω1

development of demodulating CCD by Povel and coworkers about
20 years ago
fractional polarization free of flat-field effects
no seeing effects due to high modulation frequency
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Spectral Modulation

Introduction

optically add modulation to intensity spectrum:
modulation amplitude = degree of linear polarization (

√
Q2 + U2/i)

modulation phase = orientation of linear polarization (arctanQ/U)
advantages of spectral modulation:

no moving parts
one-shot measurement
no differential effects
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SPEX: Spectropolarimeter for Planetary EXploration
Measure size distribution and composition of planetary
atmospheres
dust (storms) on Mars, atmosphere of Jupiter, aerosols in Earth
atmosphere
needs to cover large wavelength range,
Outlook

Venus-as-an-exoplanet (prototype)
Earth from helicopter (prototype)
Mars (Chinese mission)
Jupiter + moons (EJSM)
Titan (TandEM)
Earth from ISS
Earth from microsatellites (FAST)
Earth-as-an-exoplanet from the moon (ESA lunar lander)
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