
    
      Fig. 3 
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Water line at 1097.365 GHz observed by the HIFI spectrometer on December 31, 2010. The spectrum is expressed in terms of kelvins on the DSB scale. The asymmetry seen in the line shape is caused by a pointing offset of 1.5′′ in the planet western limb direction. The north-south pointing offset is on the order of a few arcseconds, but cannot be constrained further because of calibration uncertainties. The total uncertainty on the l∕c
is 3%.


    

  
    
      Fig. 5 
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Top: line-area map at 66.44 μm modeled with a meridionally uniform distribution of H2O. The line area is expressed in microns × percent of the continuum and can thus be directly compared to the observed map of Fig. 2. Bottom: map of the residuals between observations and model (in the same unit as the line-area map). Positive values indicate an excess of emission in the data compared to the model, while negative values indicate a lack of emission compared to the model. The contours are labeled with respect to the 1σ noise level measured in Fig. 2. Above the condensation level, the H2O mole fraction is set to 6 × 10−10. Neither the low latitudes nor the southern latitudes are within 3σ.


    

  
    
      Fig. 7 
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Same as Fig. 5 for a Gaussian distribution of H2O around the equator with yeq = 1.4 ppb and σ = 25°.


    

  
    
      Fig. 10 
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H2O vertical profiles of the PACS best-fit model (see Fig. 11), in which the latitudinal distribution is a Gaussian centered around the equator with σ = 25°, and yeq = 1.1 ppb. The effect of the temperature increases in the B1 and B2 beacons is accounted for when computing the condensation level, as shown by the yellow and cyan lines (corresponding to B1 and B2, respectively). The local equatorial minimum at 1 mbar results from condensation at a temperature minimum caused by the Saturn quasi-periodic oscillation (see Fig. 4). The corresponding line area and residual maps are shown in Fig. 11.


    

  
    
      Fig. 11 
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Same as Fig. 5 for a Gaussian distribution of H2O around the equator with yeq = 1.1 ppb and σ = 25°, after accounting for the temperature increases in the B1 and B2 stratospheric beacons caused by Saturn’s Great Storm of 2010–2011 at the time of the PACS observations.


    

  
    
      Fig. 12 
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Saturn’s stratospheric H2O meridional distribution as derived from Herschel-PACS mapping observations on January 2, 2011. Left: mole fraction above the local condensation level as a function of latitude. Right: corresponding column density as a function of latitude. The distribution is a Gaussian centered on the equator with yeq = 1.1 ppb and σ = 25°, corresponding to the PACS map best-fit model (see Fig. 11). Background image credits: NASA/JPL-Caltech/Space Science Institute.


    

  
    
      Fig. 13 
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Same as Fig. 11, in which a uniform component is added to the Gaussian distribution of H2O. The model distribution parameters are yeq = 1.04 ppb, σ = 25°, and ymin = 0.06 ppb. The overall fit is degraded compared to Fig. 11 because of the uniform component of the distribution.


    

  
    
      Fig. 14 
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Same as Fig. 5 for a meridionally uniform distribution of H2O with a mole fraction set to 4 × 10−10, after accounting for the temperature increases in the B1 and B2 stratospheric beacons caused by Saturn’s Great Storm of 2010–2011 at the time of the PACS observations. The overall fit is still poor (χ2 ∕N = 16.2) such that accounting for the temperature increases caused by Saturn’s Great Storm of 2010–2011 does not reconcile such an H2O distribution with the data.


    

  
    
      Fig. 15 
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H2O vertical profiles of the PACS fit model of Fig. 16, in which the latitudinal distribution is a Gaussian centered around the equator with σ = 25°, and yeq = 9 × 10−8. The effect of the temperature increases in the B1 and B2 beacons is accounted for when computing the condensation level, and a positive gradient is added for pressures higher than pgradient = 0.1 mbar and down to the condensation level, with a slope n = log (y)∕log(p) = 2. The value of yeq applies to p < pgradient. Condensation between 0.1 and 1 mbar occurs in the equatorial region as a result of a local temperature minimum caused by the quasi-periodic oscillation (see Fig. 4). The corresponding line area and residual maps are shown in Fig. 16.


    

  
    
      Fig. 16 
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Same as Fig. 5 for a Gaussian distribution of H2O around the equator with yeq = 9 × 10−8 and σ = 25°, after accounting for the temperature increases in the B1 and B2 stratospheric beacons caused by Saturn’s Great Storm of 2010–2011 at the time of the PACS observations, and a positive gradient in the H2O profile abovethe condensation level (with n = 2 and pgradient = 0.1 mbar). More details about the vertical profiles can be found in Fig. 15. The overall fit remains good compared to Fig. 11, and facilitates reducing the inconsistency between the yeq values derived from PACS and HIFI to a factor of ~2.
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