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Science Imperative

MoSAIC will investigate all 
aspects of the coupling of 
neutral and ionized gases, 
which is important to the 
understanding of how the 
Earth’s ITM works, and how 
ionized and neutral gases 
couple and exchange energy 
giving rise to a multitude of 
complex processes.
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Measured Parameters

MoSAIC provides multi-point, 
concurrent high cadence 
measurements of neutral and 
ionized gas density, temperature, 
composition, and motion similar 
to those provided by DE-2’s 
WATS, FPI, NACS, IDM, and RPA 
adapted from Killeen et al., 1984].
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Heritage Investigations

MoSAIC targets science questions and replicates techniques deployed on previous 
Earth and planetary aeronomy missions. 

Relevant science heritage
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Science Objectives

MoSAIC distills the GDC Goals and measurement objectives into 7 instrument-centric 
Goals. These Goals further map into the instrument’s required performance detailed in 
the Science traceability Matrix. 
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Targeted Measurement 
Performance 
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Detector subassembly

Ion Source 
subassembly

Analyzer
subassembly

CEM (x2)

Hyperbolic rods (x4)
Ion focus 
lenses 

SEAL QMS sensor 

MoSAIC QMS sensor 

Most MoSAIC QMS sensor 
elements are build-to print copies 
from previous sensors designed, 
built, and successfully operated on 
the Nozomi/NMS, LADEE/NMS, 
MAVEN/NGIMS, and Peregrine 
M1/Surface and Exosphere 
Alterations by Landers (SEAL) 
investigations.
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The Quadrupole Sensor (2/2)
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❑ Neutral Gas and Ion Sampling: Electrically selective:

• Closed Source: thermalized gas (S/C ram pressure enhancement)

• Open Source: molecular beaming (number flux measurement)

• Ions: thermal and suprathermal (< 30 eV)

❑ Ion Source:  Electron beam ionization (Redundant)

❑ Electron Energy: 75 eV

❑ Mass Range: 1 to 150 Da (H+ to Xe+)

❑ Quadrupole Radio Frequencies: 3

❑ Resolution/Crosstalk: 10-6 for adjacent masses

❑ Detector System: 

• Redundant pulse counting multipliers

• Variable integration period 10 -250 ms

❑ Scan Modes:

• Programmed mass vector

• Survey (scan in 1/10  or 1 amu steps)

• Energy scans (retarding potential analyser)

❑ Electrical Interfaces: RS-422 / 28V

❑ Deployment Mechanism: jettisoned metal ceramic breakoff cap

❑ Internal BA Pressure Gauge: 10-8 to 10-3 mbar

❑ Inheritance: Nozomi/NMS, MAVEN/NGIMS, SEAL
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MoSAIC improves on the baffle technique 
used on DE2 to provide three-dimensional 
measurements of motion and temperature 

of both neutral gas and cold plasma. 
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The Baffle Scanning Mechanism 
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Concept of Operation
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During the 2-second baseline cycle, MoSAIC’s source, baffles, and analyzer 
settings are rapidly reconfigured by the electronics to acquire measurements of 
the desired parameter (ion or neutral, density, composition, temperature, 
motion).
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Data Plan

16

MoSAIC leverages tools, expertise, and experience successfully demonstrated 
through processing and archiving Mars thermospheric data collected by 
MAVEN/NGIMS.
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Example of Science Products
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Cross Calibration with other 
relevant GDC investigations
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Current Status

• Technical team is fully staffed and up and running 
• Partner institution on pre-contract agreements
• Issued RFP's to partner institutions, awaiting proposals; 
• Post-selection cost and schedule reassessment completed
• Formal transfer of ETU sensor parts from legacy missions 
completed 

• Continue internal vetting of subsystem parts lists in 
preparation for parts procurements .

• Long Lead Procurement request sent to HQ for approval 
• Start sensor fit-checks of mechanical parts
• Continue progress towards ISRR 
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