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• �SO&and&SO2&mixing&raLos&increase&with&
alLtude&from&85&to&105&km.�

The&cause&of&the&phenomena&is&
sLll&controversial.&

Fig.1& VerLcal& distribuLon& of& SO(black)& and&
SO2(blue)&mixing&raLos&[Belyaev&et&al.,&2012].&�
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Previous&observaLon&at&high&alLtude�

Fig.3& Time& variaLon& of& SO2& at& above& Venus&
clouds&[Belyaev&et&al.,&2008].&

Fig.2& Time& variaLon& of& haze& parLcle& column&
density&[Braak&et&al.,&2002].&

1980�

1980�

1992�

1992�

Haze&decreasing�

SO2&decreasing�

Fig.4& Important& chemical& pathways& for& sulfur& species&
[Zhang&et&al.,&2012].&
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Purpose&of&this&study�
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The&purposes&of&this&work&is&
&&
��to&examine&the&upper&
haze&properLes&at&alLtude&
above&90&km.&
&
��to&discuss&what&is&
happening&at&above&90&km.&
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High&alLtude&ObservaLon)Venus&Express&
Solar&OccultaEon&at&InfraRed(SOIR)�

•  Solar&OccultaEon&at&InfraRed&(SOIR)&
•  Wavelength:&2.3L4.2&µm&
•  Wavelength&resoluEon:&0.06&nm&

•  Venus&atmosphere&and&haze&at&high&alEtude&(70L220&km)&
are&observed&conEnually.&
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Result&1:&ExLncLons�
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Result&1:&ExLncLon&(Ave.)�

•  ExEncEon&profiles&fold&at&around&95&km.&

•  Similar&to&Belton&et&al.(1991).&

•  Their&values&at&low&laEtudes&are&larger&than&those&at&high&laEtude.&

Fig.7&VerLcal&distribuLon&of&exLncLons&
[Belton&et&al.,&1991].�
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Result&4:&Normalized&ExLncLons�
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Result&4:&Normalized&ExLncLon&(Ave.)�

Above&90&km&
•  Significant&increases&of&normalized&exEncEons&are&observed&at&

alEtude&above&90&km&at&both&high&low&laEtude.&
–  Haze&are&produced&at&high&alEtude.&

Under&90&km&

•  Normalized&exEncEons&are&constant&at&both&high&and&low&laEtude.&

Fig.1& VerLcal& distribuLon& of& SO(black)& and&
SO2(blue)&mixing&raLos&[Belyaev&et&al.,&2012].&�
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120&km� •  The&properLes&of&upper&haze&at&alLtude&
above&90&km&were&obtained&for&the&first&
Lme.&
–  Upper&haze&exists&at&alLtude&above&90&km&

although&it&has&been&recognized&that&the&top&of&
upper&haze&is&90&km.&

–  ExLncLons&at&low&laLtude&are&almost&two&
Lmes&larger&than&those&at&high&laLtude.&

–  One&of&the&notable&result&is&that&normalize&
exLncLons&exist&and&even&increase&at&alLtude&
above&90&km&at&both&high&and&low&laLtudes.&

–  It&is&considered&that&sources&of&haze&are&
transported&to&high&alLtude&from&main&cloud&
height&and&haze&are&produced&at&high&alLtude.&

•  The&properEes&of&upper&haze&(70L90&km)&at&alEtude&
were&obtained.&
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