Vertical Thermal Structure and Winds in
Venus’s Mesosphere from HHSMT
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The Venusian atmospheric dynamics is one of the fundamental questions in planetary sciences, and its mesosphere is
poorly constrained. Two infernational missions recently joined efforts and carried out multi-point observations of the
Venusian atmosphere on June 6 for several hours: NASA's MESSENGER spacecraft swung by Venus for a second time on 6
June 2007 at 23:10 UTC on its way to Mercury, and ESA's Venus Express is orbiting around Venus since 11 April 2006. Among
the space-based observations, ground-based sub-millimeter line observations fogether with a description of the physics
of the radiative transfer through the mesosphere, and with retfrieval algorithms for planetary atmospheres provide a
means to monitor the wind field and the thermal vertical structure in the middle atmosphere. Within the framework of our
observations of CO lines with the Heinrich Hertz Submillimeter Telescope in Arizona [11,12], we have refiieved the
vertical thermal structure and zonal wind velocities in the Venusian mesosphere during several daysin June 2007.

We report a temperature peak detection at 90-100 km which seems to support the newly found of the extensive layer of
warm air detected by SPICAV onboard Venus Express [7]. Day-to-night temperature variations and short-term (day-to-day)
variations of winds and temperature are evident in our data.

These data are part of a coordinated observational campaign in support of the ESA Venus Express mission. Furthermore
this study attempts fo contribute to crosscalibrate space - and ground-based observations, to constrain radiative fransfer
and retfrieval algorithms for planetary atmospheres, and fo a more thorough understanding of the global patters of
circulation of the Venusian atmosphere.
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NASA's MESSENGER spacecraft swung by Venus for a second time on
6 June 2007 at 23:10 UTC on its way to Mercury. ESA's Venus Express,

on the other hand, is orbiting around Venus since 11 April 2006. Both We have applied a retrieval technique described by C. D. Ro
spacecrafts carried out multi-point observations of the Venusian estimation [3]. We used a radiative transfer code [4,5,6] which
atmosphere on June 6 for several hours. Among the space-based physics of the radiative transfer through the atmosphere, to
observations, a world-wide Earth-based Venus Observation campaign synthetic spectra which best fit the observed spectra.

from 23 May to 9 June 2007 (and later) was initiated to remotely observe
the Venusian atmosphere. It contributes to the growing information on

Venus's atmospheric characteristics and complement the space-based
data.
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2. Observations

CO Venus observations were made with the 10m Heinrich Hertz Submillimeter
Telescope (HHSMT), operated and owned by the Arizona Radio Observatory L L L L
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and the 2mmJT/1.3mmJT ALMA receivers, operating respectively at 320-375
and 210-279 GHz to observe the CO J = 2—1 (at a frequency of 230.538 GHz),
*CO J = 3-2 (at 345.79 GHz), and “CO J = 2-1 (at 220.398 GHz). Seven
different backends were used simultaneously, although we concentrated on the
215 MHz CHIRP Transform spectrometer (CTS, resolution of 40 kHz)[1,2]).
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‘e have carried out several CO mm-wave line observations on
different beam positions on Venus disk during June 2007.
From spectra of “CO J=2-1 and CO J=3-2 we retrieved well-resolved
and accurate vertical profile of temperature and CO mixing ratio for
the June 2007 mesosphere of Venus.
The temperature peak detection reported here at 90-100 km seems to
support the newly found of the extensive layer of warm air detected by
SPICAV onboard Venus Express.
Retrieved winds showed variations of around 100 m/s between June
14 and June 15.

We thank to the staff ofthe HHSMT for crucial support while observing, to Bertaux J-L. and to Montmessin F. for providing us

Phas o the SPICAV data parallel to publication, and to the organizers of the EGU 2008 for the acceptance of our contribution.

Mariner 10 Image of Venus





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


