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StudyStudy GuidelinesGuidelines

E-NIS has carried out at System and Subsystem level 2 parallel studies

Baseline
-Slitless Spectrograph
-R=500 between 1.0 and 2.0 um
-FoV 0.5x1.0 sqdeg
-8 detector chips
-Dispersion obtained via Grism
-Counter-dispersion for Imaging
-Extraction based on Roll
Angles (or Multiple Filters)

-Limited pre-processing on
board (cosmic-ray hits flagging)

DMD Option
-Multi-slit Spectrograph
-4 arms (2 arms under study)
-8 detector chips
-R=200-400
-Wl Range 0.9-1.7 um
-FoV 0.43 sqdeg (4x 0.23x0.5)
-Dispersion obtained via Grism
-Pre-Imaging mode available
-Pre-processing on-board (T.S.)
-Downlink limited to processed 
data
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EnvironmentEnvironment
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Telescope and reference designTelescope and reference design

Korsch with a focal exit pupil, 
primary diameter 1.2 meter, with a 
central obscuration 0.37 m. with 
afocal pupil for NIS. 

Reference “basic” slitless design “associated” with the Telescope
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GroGroββee KoalitionKoalition

Sharing the room  (an not only the room) with our Imaging cousins
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Sharing the ShipSharing the Ship

Euclid dithers at spacecraft 
level in a  pattern (0,0 
;+40,+100 ; +40, +200 ; 
+40, +300 arcesconds )

Alternate Exposure and 
“auxilliary”time in a cycle 
of approx. 550 sec.
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StudyStudy DevelopmentDevelopment PhilosophyPhilosophy

Parallel Slitless-Baseline and DMD-Option Studies: DMD Option has 
relevant differences (reflected in the performances).

We have nonetheless tried to maximize similarities in terms 
of:

• Volumes/Interfaces
• Location of important subsystems 
• Thermal Architecture
• Focal Plane architecture
• Components, Motors, Materials, etc. 

This in order to: 
• Not duplicate the study of similar subsystem (same LEGO

brick, different construction).
• Allow “swapping” baseline with option at and advanced 

state.
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SLITLESS BASELINESLITLESS BASELINE
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Baseline Baseline SlitlessSlitless Optical DesignOptical Design

With respect to ESA design: 
• Camera with shorter physical length (same focal).
• Larger back Focal Distance to accommodate filters
• Folding
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Constant Resolution Constant Resolution GrismGrism

Un-deviated wavelength for “rolling”

Silica - ZnSe – Silica – Grating

Science likes dispersers with constant resolution in the Wl Range. 
-- Grisms and Prisms provide variable Resolution.
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Efficiency Efficiency 

Effective telescope area (m^2)
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“minimal” figure obtained with very 
conservative assumptions about the 
grating efficiency

Theoretical computation checked 
against existing “similar” device  
used for nominal figure
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MechanicalMechanical ConceptConcept

Main structure in CFRP-Al 
honeycomb sandwich panels

Perimetral frame, glued basis, 
screwed top
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Highlighted detailsHighlighted details

Bipods mounting of a 
light-weighted SiC 
Mirror

CFRP – Titanium 
Bipods connection to the 
spacecraft

MIRI Imager filter wheel: 
“template” for functions 
(2; conservative)
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FEA ModelFEA Model

• Model with 13044 nodes and
12951 shell elements

• Bipods modeled with beam 
elements, 8 elements for each
truss. 

First eigenfrequency 87 Hz, 
second 110 Hz, third 114 
Hz…. High enough.
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ThermalThermal ArchitectureArchitecture

Double Passive Radiator System (V- 
grooves): 
• Rad1 (150 K) for the bench and pre- 
cooler for FPA. (80 W)
• Rad2 (70-90 K) for the FPA. (5 W)

Detectors need to be operated at 100 K with a stability of 10 mK over 500 s. 
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Electronic ArchitectureElectronic Architecture
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Focal Plane ArchitectureFocal Plane Architecture
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DMD OPTIONDMD OPTION
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The The DMDsDMDs
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DMD Optical DesignDMD Optical Design
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Mechanical ImplementationMechanical Implementation
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Thermal ArchitectureThermal Architecture

• Same Interfaces with the Spacecraft, Same Radiators. 
• Different harness and distribution (at Payload levele)
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Electronics ArchitectureElectronics Architecture
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FPAsFPAs ArchitectureArchitecture

Same Building Blocks

Slitless

DMD
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ConclusionsConclusions

A slitless spectrograph tailored to the top level requirements 
within the budget assumptions  for the study is technically 
feasible.  

A DMD spectrograph tailored to the top level requirements 
within the budget margins assumptions for the study is 
technically feasible EXCEPT  the DMD subsystem itself 
currently under qualification. 

THANKS !
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