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Science Traceability Matrix 



Europa PSG #1 X-3 

Thera Macula, an example of 
disrupted, “chaotic” terrain 
that may be the site of 
exchange between the Europa’s 
surface and a subsurface liquid 
layer. MASPEX measurements 
of exospheric composition will 
be correlated with such 
geological features and 
contrasted with those from 
older, less disturbed terrain to 
provide insight into possible 
interior- surface exchange. 

Surface Composition 
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• The oxidation state and temperature of the water-rock system determines the 
products formed from dissolved aqueous C, N, S, etc. 

• Typical terrestrial hydrothermal systems operating at moderate temperatures 
favor reducing conditions and the synthesis of organic compounds 

Ocean Chemistry 
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H2O density 

• Energetic particle 
sputtering combined with 
surface sublimation 

• Creates a significant 
density enhancement 
over the sunlit region 

• Sputter-produced exosphere 
combined with a south polar 
plume 

• Plume material is transported 
equatorward and deposited 
at lower latitudes, where it is 
sputtered together with older 
material. 

Global Exosphere Modeling 
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Density profiles for representative species in three different Europan exospheric environments 

Modeled Densities  
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Instrument Characteristics 

MBTOF cross section and photo of the third-generation instrument identifying the 
arrangement of the major components 
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Studies of the Enceladus 
plume hint at the presence 
of a large number of possible 
organic compounds whose 
identification is hindered by 
the low resolution of Cassini 
INMS. The simulation (left) 
demonstrates how 
increasing resolution 
enables the individual 
fragment ions (created by 
electron impact ionization 
within the source) of parent 
organic molecules to be fully 
separated and quantified. 
The spectrum (right) shows 
how the peak shape used in 
the simulation  derived from 
MASPEX laboratory data.  

The Importance of Mass Resolution 

A comprehensive simulation of the expected Europa 
environment was performed in the same way to 
identify the optimum analyte fragments and the 
resolution necessary for full separation. This 
information is used to define MASPEX’s science 
operation modes. 
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On every flyby MASPEX executes a series of ambient 
measurements (SOM-A) and cryotraps an exospheric 
sample (SOM-T). The SOM-T sample is held and 
analyzed at a point in the orbit where the radiation-
induced noise on the detector is at low levels. 

Science Operations Modes 
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Method Characteristics for SOM-C 

Anticipated measured 
compounds for both the ambient 
(SOM-A) and cryotrapped (SOM-
C) modes. 
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Data Products and Science Closure 
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A block diagram of 
the instrument 
showing the major 
subsystems: 
Gas inlet system 
(GIS) 
Mass spectrometer 
(MS). 

Instrument Block Diagram 
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