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Cassini’s proximal orbits



Ion and Neutral Mass Spectrometer
• Operating in closed-source 

neutral mode. 
• Two electron multiplier 

detectors.
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Transition to  
secondary detector

• Detector correction similar to Cui et al. 2012 
• Gravitational potential adopted from Anderson & Schubert 2007 
• Calibration results from Teolis et al. 2015
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After corrections
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INMS H2 densities from Cassini’s final orbits are as expected
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INMS H2 and He densities from Cassini’s final orbits are as expected
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Evidence of an external source of CH4 into the  
upper atmosphere

8

104 106 108 1010 1012

Density (cm-3)

1500

2000

2500

3000

3500

4000
Al

tit
ud

e 
(k

m
)

6.72

6.7 

6.68

6.66

6.64

6.62

6.6 

6.58

6.56

6.54

6.52

G
ra

vi
ta

tio
na

l P
ot

en
tia

l (
 1

08  J
 k

g-1

Inbound densities

Rev 288
Rev 290
Rev 291
Rev 292
Rev 293

He

H2

CH4•100

J. Serigano

Adapted from Yelle et al. 2018, accepted to GRL
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Yelle et al. 2018, accepted to GRL

Constructing a 1D model to understand He and CH4 diffusion processes

• Temperature ranges from 340-370 K (354 K for plunge) 
• Consistent with UVIS occultation measurements from Koskinen and Guerlet, 2018 

• Downward flux of CH4 ~ 1013 m-2s-1

• Bottom MR 
boundaries used 
in model: 

• CH4: CIRS, 
Fletcher et al. 
2010 

• He MR: UVIS 
occultations, 
Koskinen & 
Guerlet, 2018



Major points 
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• H2 densities from INMS indicate temperatures in 
Saturn’s thermosphere of 340 - 370 K, consistent with 
UVIS results (Koskinen & Guerlet, 2018). 

• He measurements consistent with diffusive equilibrium. 
• Evidence of external source of CH4 from rings. 

• Downward external flux                                                  
of ~1013 m-2s-1. 

• Unexpectedly complex                                               
mass spectrum to be                                            
explored in the future. 

• Contact information: 
• jserigano4@jhu.edu
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