i
i

Akatsuki Mission

Modeling the Distribution of Sulfur Species in the Atmosphere of Venus

Yuk L. Yung, Caltech and Frank Mills, ANU

Collaborators: J Li, J. P. Pinto, T. Robinson, D. Crisp, K. Willacy, C. Parkinson

International Venus Conference, 74" Fujihara Seminar
Niseko, Japan, May 31 —June 3 2019



coO

02(c12)
B H,0 )
B A
| O,(a'A)
X
v / ! Y CO
CO

SO

20

SO

Mills, Esposito and Yung 2006




Polysulfur Chemistry (Yung et al. 2009)
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Frandsen et al. 2016, Krasnopolsky 2018, Wu et al. 2018
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SO Dimer as a path to Sx
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Caltech/JPL KINETICS Model

Based on Yung and DeMore (1982)
60 species
488 reactions

~30 new dimer reactions
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SO dimer
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Polysulfur
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Column Abundances: molecules cm-2

SO 1.8x10%5
S,0 7.5x1012
c-(S0), 3.3x1013
t- (SO), 7.4x1012
r-(SO), 3.2x1013

SX 4.7x1017
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Production of S2 from SO dimer
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Loss of S2
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Production of S

120

110

100

O
o

80

70

60

—S, =25

50

109

10° 104
reaction rate (cm'3s'1)



altitude(km)

Why it is so hard to make Sx from S
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UV Absorber
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The ‘Gumdrop’ model
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Composite particles

Layered spheres
Su or thionate core,
sulfuric acid mantle

Venus geometric albedo, normalized
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850, + 160CS = 3S,+ 16CO,

850, + 16CO = S;+ 16CO,



Implications

* Connection to UV Albedo
* Akatsuki Mission: Patterns and Variability
* Urgent need for laboratory kinetics studies

Must go beyond Herron and Huie (1980)!






