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Earthshine

Phase angle

courtesy of E. Pallé



Spectropolarimetry of ES:
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SP of ES allows recovery of cloud fraction, surface properties, and TOC height

ocean clear: 45% 75%

cloud cover: 45% 25%
top of cloud: 800 hPa
surface vegetation (NDVI/VRE): 10% <10%

Sterzik, M. F., Bagnulo, S. & Pallé, E. Biosignatures as revealed by spectropolarimetry of Earthshine. Nature 483, 64—66 (2012).




Earth Cloud Systems
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Models of the Earth’s Polarization

iInhomogenities
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aerosols/haze
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MYSTIC 3D-vec. rad. transter

W/ C. Emde (Monte carlo code for the phYSically correct Tracing of photons In Cloudy atmospheres)
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Radiative Transfer 112, 1622—
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MYSTIC 3D-vec. rad

Stokes vector and degree of polarization for planet with Lambertian albedo.
The phase angle is 9100degrees.
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towards 3D-vec. rad. transfer

measurement vs. MYSTIC simulation
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Spectro-Polarimetry of Planet
Earth through Earthshine

@ (+) robust tool to retrieve integrated surface and
atmospheric properties

@ (+) sensitive on biosignatures (VRE, O3, H20)

@ (-) restricted phase coverage

@ (-) improve lunar depolarisation models

@ (-) improve Earth VRT atmosphere/surface/haze modeling
@ (-) long shot towards biosignatures on exo-planets...

@ (+) SP of Planet Earth can constrain the design of future
exo-Life machines



