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Agenda


• Cassini Overview:

– Goals at Saturn


– General Methods 
• VIMS Instrument

• Composition 
• 3-D Cloud 
• Winds 



Saturn Atmospheric Science 

• Atmospheric Science Goals 
– Thermal structure 
– Dynamics and Weather 
– Composition 
– Internal structure 



Saturn Atmospheric Science


How do we achieve these goals?

• Remote sensing: 

– Reflected Solar radiation 
• ISS, UVIS, and VIMS 

– Internally produced radiation (e.g. thermal) 
• CIRS and VIMS 

– Emission by energetic particles (e.g. auroral) 
• CIRS, ISS, UVIS, and VIMS 

• In-situ: 
– Occultations of Saturn 
– Gravitational passes 

• RSS 
– Probes, but Saturn will have to wait :( 



Cassini Remote Sensing Instruments: 
Spectral Coverage 



RSS



VIMS

Visual and Infrared Mapping Spectrometer


• 0.35 to 5.2 microns in 352 wavelengths 
• IFOV: 0.5 x 0.5 mrad (standard) 
• High resolution IR: 0.5 x 0.25 mrad 
• High resolution VIS: 0.17 x 0.17 mrad 
• Images up to 64 x 64 pixels square. 



5.1µm

SATURN IN A NEW LIGHT:

Thermal Glow vs Reflected Sunlight

September 3, 2004 

~4000 km/pixel 
Visual Image 

~ 1300 km/pixel 











Atmospheric (or Liquid…) Stratigraphy:

Telling Depths By Color and Brightness






Saturn Cloud Morphology




Saturn

Cloud Morphology


Clouds everywhere. 
Enhanced high-altitude clouds over Equatorial Region 
Enhanced longitudinal variability in large-particle region

 near cloudbase near 8 degrees S. latitude 





South Polar Region 

Less cloudiness and enhanced ammonia 
absorption in South Polar region 



NH3 Near-IR Spectra

South Pole vs Equatorial Zone
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Enhanced NH3 abundance at
 South Pole 



SATURN

5-µm THERMAL EMISSION




5-µm Longitudinal Profile: Cold Features at

8o S. Lat


I/Ftypical/I/Fcold ~ 2.2 
Corresponds to ΔT ~ 50K (Not viable),  or ΔτAbs ~ 0.8 (OK) 
Typically, τAbs∼ 4; Cold spots ∼ 4.8; vs Jupiter ~ 0 - > 8 





June 28, 2005 
600 km/pixel 



5.1 µm 
Thermal Flux 



Thermal Flux:

Shows Cloud-free Areas Best


Clouds in Silhouette Block Saturn’s 
Thermal Flux 



Thermal Flux: “Inverted” Thermal Flux:

Shows Cloud-free Areas Best Shows Thermal Opacity, Indicative of


Cloudy Areas Dominated by 
Clouds in Silhouette Block Saturn’s Large-Particle Aerosols Near 2-3 Bars 
Thermal Flux (Not NH3, Most Likely NH4SH) 























      
Saturn South Equatorial Region
March 8, 2005  ~ 260 km/pixel

0.9 µm

5.1 µm
Thermal 
Opacity 
Of 
Deep Clouds 



      
Saturn South Equatorial Region
March 8, 2005  ~ 260 km/pixel

0.9 µm

5.1 µm

Reflected 
Sunlight 
From 
Cloud Tops 

Thermal 
Opacity 
Of 
Deep Clouds 



Saturn Southern Tropical Region 

March 8, 2005 


IFOV: ~ 260 km






Saturn Southern Hemisphere

IFOV 435 km 



New Views: September, 2005 
Thermal View (“Inverted”): 

Visible View: Interior Thermal Flux Blocked by 
Reflected Sunlight From Cloudtops Thick Clouds at Depth 







Saturn Mid-Southern Latitudes

 IFOV 178 km 

April 29, 2006 
Feature Following Campaign 

28o S 

43o S 



Saturn Mid-Southern Latitudes

 IFOV 178 km 

April 29, 2006 
Feature Following Campaign 

28o S 

43o S 



Feb 17, 2005 
~300 km/pixel 

Mar 8, 2005 ~380 km/pixel 
~260 km/pixel 

July 12, 2005 
~750 km/pixel 













Mean Shear 
at 3o North, from 
~1 to 2 bars: 
~-2 m/sec/km 

Galileo Probe 
At 6o North in 
Jupiter, from 
~1 to 2 bars: 
-2.5 m/sec/km 



Clouds Saturn’s Deep Clouds/Storms 

  A New Look at Global Circulation 
 A New View of Saturn’s Zonal Cloud Structure

 Saturn’s Deep-Level Winds and Wind Shears 

 What Next: Continued Exploration/Characterization 
Continue to Inventory Features Over Planet at High-

Resolutio 
 Polar Views, Movies 
 3-D Structures with Feature Following Campaign

Follow Movement Evolution of Features 




