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Introduction:  The Mapping Imaging Spectrome-
ter for Europa (MISE) on the Europa Clipper Mission 
is being designed as a high-optical-throughput push-
broom imaging spectrometer that can collect meas-
urements within Europa's challenging radiation envi-
ronment. The MISE investigation has two science 
goals: 

Goal 1:  Assess the habitability of Europa’s 
ocean by understanding the inventory and distribution 
of surface compounds.  

Goal 2: Investigate the geologic history of Euro-
pa’s surface and search for areas that are currently 
active.  

Imaging Spectroscopy:  MISE is being designed 
to cover a spectral range 0.8–5 µm with 10-nm spec-
tral sampling, enabling the  identification of organics, 
salts, acid hydrates, water ice phases, altered silicates, 
radiolytic compounds and warm thermal anomalies 
(see Figure 1 for example types of compounds). MISE 
would be map the distributions of these materials 
across the surface of Europa.  

The proposed science goals can be met by obtain-
ing data from the MISE instrument at a variety of 
altitudes to produces data sets at local (<25 m/pixel), 
regional (<500 m/pixel), and global scales (<10 
km/pixel), as shown in Figure 2.   Mapping the com-

position of specific landforms at multiple spatial 
scales is critical for understanding surface and subsur-
face geologic processes, including recent or current 
activity. High spatial resolution compositional map-
ping is also essential for detecting small outcrops of 
potentially recent endogenic organics and other mate-
rials indicative of a habitability. 
 
Figure 1: Spectral of example materials across the 
planned MISE wavelength range, demonstrating the 
spectral variability afforded by this range.  

 
 
 
 
Figure 2: Images of 
Europa showing the 
potential spatial sam-
pling of the MISE in-
strument using Galileo 
Solid State Imager 
base images at the 
same spatial sampling. 
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Instrument Description:  The MISE design con-

sists of three assemblies (Figure 3).  A summary of 
key MISE parameters is provided in Table 1. 

The MISE external vault assembly is located di-
rectly on the spacecraft electronics vault and consists 
of the optical elements (telescope, spectrometer and 
baffle), thermal control system (cryocooler, radiators, 
loop heat pipe, and cold links), scanner (scan mirror, 
motor, and encoder), focal plane, focal plane electron-
ics, radiation shielding, and mechanical structures 
(radiator mounts, cryocooler mounts, telescope hous-
ing, spectrometer bipods and mounting base plate).  
The two electronics boxes are located in the space-
craft electronics vault.  The Data Processing Unit con-
trols the instrument and includes the spacecraft com-
munication interface, power supply, scanner electron-
ics, on-board memory, and instrument processing. A 
separate electronics box controls the cryo-cooler.   

 
Figure 3.  MISE Instrument Assemblies.    
  

The MISE design is optimized for Europa’s radia-
tion environment.  Radiation shielding not only meets 
requirements for total integrated dosage, but levels 
needed to meet the MISE science goals.  Transient 
radiation noise is minimized through extensive shield-
ing and short integration times that reduce the rate 
and magnitude of radiation hits in each observation.  
A scan mirror performs spacecraft motion compensa-
tion, spatially oversampling observation in the space-
craft motion direction.  Subsequent on-board pro-
cessing inspects the data for radiation noise and then, 
after discarding the affected pixels, aggregates the 

cleaned spatially oversampled data into a final high 
SNR image cube.  Internal instrument memory is suf-
ficient to store all data from a flyby and allow post-
flyby processing of the data by the MISE DPU.   

The MISE 1.4 f/# Dyson spectrometer with a CaF2 
dispersive element further improves SNR.  MISE uses 
a 3 mirror, off-axis telescope with the first mirror 
viewing ± 30° through moving the scan mirror The 
focal plane assembly is a mechanically cooled 
HgCdTe 320×480 pixel CHROMA device.  

The MISE development is a collaboration between 
NASA’s Jet Propulsion Laboratory (California Insti-
tute of Technology) and the Applied Physics Labora-
tory (John Hopkins’ University). MISE successfully 
completed its Preliminary Design Review (PDR) in 
July 2018 and has its Critical Design Review (CDR) 
in May 2019.  Instrument configuration and specifica-
tions based on the PDR point design and will be up-
dated based on the CDR design for the conference.  

 
Table 1. Key MISE Instrument Capabilities and Re-
sources. 
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