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METIS Imager 
What it is … 

… and how we do it 
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Today’s  

• Overview 
• METIS, the instrument 
• MPIA contribution 
• The Imager  ……. 
• Outlook 
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Overview 

Telescope not completely ready yet 
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Overview 

Primary: 798 segments 

Credit: Schott/ESO 
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Overview 

6 m 
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METIS, the instrument 

Camera Infrared 
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METIS, the instrument 

• Mid-Infrared Camera & Spectrometer 
• Wavelength range 3 µm – 19 µm 
• Adaptive Optics @ NIR – diffraction limited performance 

Diff. limited Imaging 10 arcsec x 10 arcsec in L, M, N, and partially Q 
Long slit spectroscopy for full L, full M and full N band 
Integral field spectroscopy 
Imaging and spectroscopy also combined with corongraphic modes 

Key application: High Contrast Imaging 

Simple instrument 
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METIS, the instrument 

Laser AO 

Warm calibration unit 

METIS instrument 

Quite complex 
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METIS, the instrument 

Many partners, sub-systems, work packages, interactions …. 
 ….. across 8 countries,  

They need to be managed: System Engineering 

• Requirements 
• Interfaces 
• Error budgets 
• Functional break down  



M
id

 In
fr

ar
ed

 E
-E

LT
 Im

ag
er

 a
nd

 S
pe

ct
ro

gr
ap

h 

METIS, the instrument 

• Requirements 
• Interfaces 
• Error budgets 
• Functional break down  
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METIS, the instrument 

• Requirements 
• Interfaces 
• Error budgets 
• Functional break down  

POLARION 
 

382 system 
requirements 
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METIS, the instrument 

• Requirements 
• Interfaces 
• Error budgets 
• Functional break down  

Many interface 
documents 
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METIS, the instrument 

• Requirements 
• Interfaces 
• Error budgets 
• Functional break down  

• Wavefront error 
• Transmission 
• Pupil quality 
• ….. many more 
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METIS, the instrument 

• Requirements 
• Interfaces 
• Error budgets 
• Functional break down  
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METIS, the instrument 

1,71 m 

 inside 
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METIS, the instrument 

AO module Imager 
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MPIA contribution 

• Wavefront Sensor (AO Module) 
• Imager 
• AO Control System  
• AO lead (Thomas Bertram) 

• Thermal lead (Werner Laun) 
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Functional Diagram 

Imager mounting structure (80 K) 

LM mounting plate  (80 K) 

NQ mounting plate (25 K) 

Dichroic  
incl. fold mirror 

NQ camera  
incl. fold mirror 

Filter wheel LM camera  
incl. fold mirror 

Focal plane 

Focal plane 

Pupil plane 

Pupil plane 

Collimator 

CSS interface 

Filter wheel Pupil wheel ND filter 
wheel 

Pupil imager 

NQ Detector  
interface 

Pupil wheel ND filter wheel 

Pupil imager 

LM Detector  
interface 

LM Detector 
support* 
interface 

NQ Detector 
support* 
interface 

ICE interface 
patch board 

Thermal 
interface 

*Detector support interface: cable feedthrough, thermal feedthrough, access port 

Thermal 
interface 

Cable harness 

NQ patch 
board 

LM patch 
board 

CFO interface 

The Imager ….. 
Focal plane 
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The Imager ….. 

Dichroic  
incl. fold mirror 

NQ camera  
incl. fold mirror 

LM camera  
incl. fold mirror 

Collimator 

Dichroic 
reflects 3 to 5 µm,  
transmits 8 to 19 µm 

Focal plane 

Pupil plane 
NQ band 

Fold mirror 

Pupil plane 
LM band 

Optical concept 
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Collimator 

NQ camera 

The Imager ….. 

LM camera 

160 x 160 mm 
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The Imager ….. 

Optical design 
• Optics Studio 
• Wavefront error but also pupil 

performance (HCI) 
• Free Form Mirrors (bi-conics) 
• Diffraction effects (spectroscopy) 
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The Imager ….. 

From optics to mechanics 

Pupil imager forgotten 
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Materials: Si / Ge 
One toroidal surface 

LM pupil imager @ 3.1 µm NQ pupil imager @ 9.1 µm 

Between 
camera optics 
and detector 

The Imager ….. 
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Total ~ 350 kg 

The Imager ….. 
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FEA of the base plate 
• Static conditions 

The Imager ….. 
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The Imager ….. 

Thermal calculations 
• Simulated with ANSYS workbench 
• Static temperature gradients 
• Transiency calculations 

 
 



M
id

 In
fr

ar
ed

 E
-E

LT
 Im

ag
er

 a
nd

 S
pe

ct
ro

gr
ap

h 

The Imager ….. 

Mechanics:  Creo  & ANSIS 
Optics:  Optics Studio 
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Wiring Diagram 

ICE interface 
patch board 

LM patch 
board 

NQ patch 
board 

Temp Sensor 
mounting structure I 

Motor 

Temp Sensor 
mounting structure II 

Heater 

Filter wheel Pupil wheel ND wheel Temp Sensor 
NQ Camera 

Temp Sensor 
mounting plate 

Heater Pupil imager 

Filter wheel Pupil wheel ND wheel Temp Sensor 
LM Camera 

Temp Sensor 
mounting plate 

Heater Pupil imager 

Temp Sensor 
Unit 

Temp Sensor 
ICAR 

Limit  
switch 

 
 

  

    

Reference 
switch 

ICS 

The Imager ….. 

Position  
 switch 



M
id

 In
fr

ar
ed

 E
-E

LT
 Im

ag
er

 a
nd

 S
pe

ct
ro

gr
ap

h 

Outlook 

• Verification of units in Optics Lab 002 
• Integration of the imager in the ‘Experimentierhalle’ 
• End to end test in a new test cryostate 

 
 

• PDR    Apr 2019 
• Optics Pre-FDR  Sep 2020 
• FDR  Apr 2021 
• MAIV in HD 
• System AIV Jan 202x    

We are already preparing …. 
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Outlook 
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The End 

Thank you 
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