0,50 um phase curve, double Henyey-Greenstain
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At each wavelength,
extract fundamental
aerosol parameters
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Repeat 61 times
(0.4 to 1 micron)

Construct aerosol properties
as functions of wavelength!

Notice how reduction in scattering
coincides with MT3 methane absorption
band of Cassini’s ISS instrument
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Heng & Li (2021, ApJL, 909, L20)

Validating our phase curve shape technique
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Curve: Cassini data of Jupiter
Data points: inferred from phase curve fits
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What are the dayside properties of the
hot Jupiter HD 209458b?
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Measured CHEOPS geometric albedo is consistent with a cloudfree, hydrogen-dominated
atmosphere consisting of water and sodium at stellar metallicity
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Aerosols in Jupiter’s atmosphere:

Inconsistent with Rayleigh scattering ;
Large, possibly irregular 180°
Polydisperse i
Multiple scattering is important
Backscattering lobe

. Of unknown chemical composition
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Are we witnessing coherent backscattering
in the Jovian atmosphere?

0.50 um phase curve, single Henyey-Greenstein + coherent
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Coherent backscattering:
multiple scattering in non-uniform
medium leading to constructive
interference of light

H % @ & % w0 om0 1o
Large body of literature exists «0)
5-parameter fit with 2
parameters to describe
coherent backscattering
seems to work really well

Has been cited as one of the explanations
for cuspy phase curves, but this is usually
for rocky bodies with surfaces and regolith

Remains to be proven for Jupiter
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What are the dayside properties of the
hot Jupiter HD 189733b?

0.35 1=
P == = HST STIS 450-570 nm
0.30 L = CHEOPS bandpass
~ «, = TESS bandpass
0.25
0.20
o
<
0.15
. CHEOPS
detection
0.05 e _— \
— — o
0.00 ;
1077 10-¢ 10-5
XNa

Measured CHEOPS geometric albedo is consistent with a cloudfree, hydrogen-dominated
atmosphere consisting of water and sodium at stellar metallicity
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