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Context LATMJ,S

Polarization studies of Venus

Ground-based observations 1920s-1970s (Lyot, Coffeen, Dollfus. . .)

» Hansen and Hovenier
(1974) used a polarized
radiative transfer code to

Main results

retrieve the parameters of Shape spf)LhericaI droplets
the cloud layers Hazes T%ff ~ (())32 pm
» Pioneer Venus OCPP: Veft ™ U-

. . r¢ ~1 um
polarimetric Cloud Vecff el
measurements analyzed C = eff t. o
by Kawabata (1980), omposttion I<i|onsc8n r?—|e0
Sato (1996) to retrieve 29V47 T2

solution

parameters of the haze
layer
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SPICAV-IR observations LATM;S

Principle of measurement
SPICAV-IR is an infrared spectrometer onboard ESA’s Venus
Express spacecraft, working in the 0.65 — 1.7 um range.

» spectral window and continuum
SPICAV-IR acquisition with DOTS on orbit 801-6

x % detector 0 measurement

T » based on an acousto-optic
I /‘Dms‘ tunable filter (AOTF)
fam x Specral » produces two beams polarized in
FES x perpendicular directions
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- observations LATM‘%

Linear polarization degree map for A =0.760um
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 SPICAVIR observations LATM @S

Linear polarization degree map for A=1.101xm
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Linear polarization degree map for A =1.324um
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-IR observations

Linear polarization degree at A=1.324um
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.ICAV—IR observations LATMd’S

Mie scattering

Polarization patterns produced by
Mie scattering on spherical
particles depends on the size

2nr

parameter x = “x~.

» x < 1: Rayleigh-like
scattering, positive
polarization

27/ 0

» x> 1: Mie regime, complex Estimates for cloud particles
features, in particular the

i ) » spherical particles
polarimetric glory

» r~ 1 pum
» n,.~142at A=1um
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‘V—IR observations

Mie scattering

Polarization patterns produced by
Mie scattering on spherical
particles depends on the size

— 27r
parameter x = =-.

» x < 1: Rayleigh-like
scattering, positive
polarization

» x > 1: Mie regime, complex
features, in particular the
polarimetric glory
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.ICAV—IR observations

Mie scattering

Polarization patterns produced by
Mie scattering on spherical
particles depends on the size

_ 2mr
parameter x = “x~.

» x < 1: Rayleigh-like
scattering, positive
polarization

» x > 1: Mie regime, complex
features, in particular the
polarimetric glory
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Cloud modeling LATM‘VOS
Cloud layers

» Polarized, multiple scattering radiative transfer model based on
the doubling-adding method, provided by D. Stam

» Clouds bescribed by two layers, each homogeneously mixed

» Observations of
glories will yield
values for the cloud Clouds parameters

layer

Teff Veff Ny T
Haze layer 0.25 025 n 7,

Cloud layer 7. 0.07 n 30

» Observations at
higher phase angles
will provide
information about
hazes
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Cloud modeling LATMdé
Modeling at A = 1.1 um

Parameters retrieval Dependence of model to 1,

00 7oy =105, v,,=0.07, 7, =0.

Parameter Main effet on
ny degree of polariza-
tion

Linear polarization degree (%)
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Cloud modeling

Modeling at A = 1.1 um

Parameters retrieval

Parameter Main effet on

ny degree of polariza-
tion

Toff position of glory
minimum
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Linear polarization degree (%)
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Dependence of model to 7.,
n, =1.42, v,;,=0.07, 7, =0.

— r=Loum
— ry=Llum

— r,=12um
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Cloud modeling LATMdé
Modeling at A = 1.1 um

Parameters retrieval Dependence of model to v,

n, =1.42, r,;;=1.05, 7, =0.

Parameter Main effet on e
ng, degree of polariza- £ =
tion g
Toff position of glory ~ £-w
minimum 5
Voff shape of glory g“f”“
20
T e R

Phase angle (°)
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Cloud modeling LATMdé
Modeling at A = 1.1 um

Parameters retrieval ) Dependnce of el o
Parameter Main effet on — 00
Ny degree of polariza- &
tion f;
Teff position of glory u
minimum é
Veff shape of glory J
Th positive polariza-
tion Y I R

30 20
Phase angle (°)
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Low latitudes LATM@'S

Orbit 1463-7 @ 1.101pm, r,;;=1.05, v,;;=0.12, 7, =0.03
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Low latitudes LATM@'S

Orbit 1463-7 @ 1.274um, r,;;=1.05, v,;;=0.12, 7, =0.03
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Low latitudes LATM@'S

Orbit 1478-8 @ 1.101um, r,;;=1.2, v,;;=0.07, 7, =0.05
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Low latitudes

Orbit 1478-8 @ 1.274pm, r,;;=1.2, v,,,=0.07, 7, =0.05

LATM@'S
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High latitudes LATMJOS

» At high latitudes, a

Strong pOSItlve Orbit 1478-8 @ 1.101um, n, =1.418, r,;;=1.2, v,;;=0.07

polarization is Y
— 7, =007
observed — n-n

T orbit 1478-8

» Stronger influence of
hazes required to
match observations

» Optical depth vary
from ~ 0.3 to ~ 0.7

> Upper limit for Th Can =25 10 20 30 0 50 60 7
Phase angle (°)
reach 0.17 at very
high latitudes

Linear polarization degree (%)
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-latitudes LATM‘%

» At high latitudes, a
- Orbits 400-1500 (N) at A =1.101um
strong pos|t|ve Model: n, =1.418, r,;, =105, v,;, =007 %
N . . — 7,=0.01
polarization is
observed

— 5 =007

— 7 =017

» Stronger influence of
hazes required to
match observations

Linear polarization degree (%)
Latitude (*)

» Optical depth vary
from ~ 0.3 to ~ 0.7

» Upper limit for 73, can
reach 0.17 at very
high latitudes

Phase angle
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Conclusions LATM‘VOS

Conclusions

» SPICAV-IR polarization data is in good agreement with
previous observations, in particular with OCPP

» Polarization maps confirm values of rog ~ 1 um, with narrow
size distribution for cloud particles at a planetary scale

» We always observe the glory at low phase angles, as VMC in
photometry: particles are spherical

» Retrieved refractive indices are compatible with sulfuric acid
solution
» The haze optical thickness increases towards the poles
Perpectives
» Parameters retrieval for each orbit

» Investigate latitudinal, temporal variability (local time and long
term)
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Conclusions LATM‘VOS

http://rossi.page.latmos.ipsl.fr
loic.rossi@latmos.ipsl.fr
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