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~ METIS: Mid-infrared E-ELT Imager and Spectograph -

Imaging + low / med. resolution Spectroscopy
@ L/M band (2.9 - 5.3 um) y
@ N/Qband (7.0 -19.0 pm)_ Agﬁ}—é:."'

High resolutlon IFU @ L/M band

~Coronography for ngh Contrast Imagmg”(HCI)
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Observing in the Thermal Infrared

i
A Mid Infrared E-ELT Imager and Spectrograph
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Analyzing optics
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Sclence

* Exoplanets (direct imaging, chemistry)

* Protoplanetary disks, formation of planets
e Supermassive black holes

e Solar System
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Adaptive Optics for METIS

* Single Conjugate Adaptive Optics

* Near Infrared

e 74 x 74 Subapertures

* Strehl: >293% @ 10um, > 60% @ 3.7um

(M, = 10mag, median seeing, 30deg Zenith distance)

e <2 mas tip-tilt jitter for HCI
~* NCPA

®
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Wavefront Sensor Trade-off

Shack-Hartmann WEFS vs. Pyramid WFS

* Fragmentation of the E-ELT Pupil

 WFS Performance

e Technical and Programmatic Considerations
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Pupil Fragmentation

* Spider dissects pupil in 6
fragments. No overlapping
subapertures.

........

......

HE
8 5
N .
i
|

II
|

N .
|

II
I‘

* Introduces unknowns for
wavefront reconstruction.
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grey: E-ELT obscuration
red: clearance in cold pupil mask
blue: 0.5m subaperture grid
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Differential Piston

* Fragment sticks out wrt. actual wavefront in pupil
 Detrimental for Contrast, Strehl ...
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1.) Will METIS have to deal with

ase Ambiguity

no - L yes Required: calibration strategy for static
static differential piston > . - -
. differential piston
between the pupil fragments?
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/2. Will METIS have to deal with ©

yes o o no

dynamic differential piston e)0]

between the pupil fragments? 9

+—

v 8

3.) Can the wavefront be reconstructed as Q

no needed, based on the slope yes wn

measurements provided by a HO WFS and ©

the knowledge of zero differential piston? %
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no 5.) Can the slope + phase measurements o 6.) Can the wavefront be reconstructed as L
provided by a PYR HO WFS be used to yes needed, based on the slope + phase yes o
phase track the pupil fragments? | ‘ measurements provided by a PYR HO WFS? (D)
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WFS Performance

METIS WFS study, A=3.70um, z=30.0°
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Technical Considerations

* NIR Detector
— Pyramid WFS with existing Leonardo SAPHIRA eAPD device

* Cryogenic Modulator

detector
pupil reimager

pyramid

modulator
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It's a ...

Pyramid!
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Filter
Detector Unit

Modulator
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H METIS SCAO '

SCAO
WEFS

Metis Science
Focal Planes

- Science light path

sl SCAO WFS light path |
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E-ELT HMETIS
i IMETIS SCAO E

iﬂ 5316 (+ 2 TBC) commands @ fuo Hz

2 commands @ ? Hz

Nyrs measurements

5316 commands @ fao Hz

sl Science light path

s SCAO WFS light path
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2 commands @ ? Hz

5316 (+ 2 TBC) commands @ fuo Hz

5316 commands @ fao Hz

sl Science light path

s SCAO WFS light path
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Active Optics commands

5316 (+ 2 TBC) commands @ fuo Hz

2 commands @ ? Hz

5316 commands @ fao Hz

MS LCS

M1LCS

M2 LCS sl Science light path

M3 LCS sl SCAO WFS light path
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| E-ELT {METIS

5316 (+ 2 TBC) commands @ fuo Hz

-

2 commands @ ? Hz

5316 commands @ fao Hz

sl Science light path

s SCAO WFS light path
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2 commands @ ? Hz

5316 (+ 2 TBC) commands @ fuo Hz

5316 commands @ fao Hz

sl Science light path

s SCAO WFS light path
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5316 (+ 2 TBC) commands @ fuo Hz

2 commands @ ? Hz

5316 commands @ fao Hz

Nyrs measurements
@ firs Hz

sl Science light path

- SCAO WFS light path
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THANK YOU!
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