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1. Coronagraphic masks in the

entrance focal plane of MIRI

2. Lyot stops+IR filters

in the filter wheel

Rouan et al. 2000
Boccaletti et al. 2005
Baudoz et al. 2006
Boccaletti et al. 2015



MIRI's coronagraph concept

Lyot: 23 um 4 Coronagraphic masks associated to 4 filters :
B - 10.65 microns : Four Quadrant Phase Mask
- 11.40 microns : Four Quadrant Phase Mask
- - 15.50 microns : Four Quadrant Phase Mask

- 23.00 microns : Lyot Mask

A
- v
L
{1

30" x 30"

4QPM' 15 5um

&‘2 24" x 24"

“%m

AQPM: 114 pm

Rouan et al. 2000

AccV  Spot Magn WD |
BOKV IO 2068x 168

FQPM are made in Germanium, using Reactive lonic Etching
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Sensibility at 100, 3600s
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Sensitivity vs. planetary spectra
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MIRI's coronagraph concept

Theoretical Spectra of EGCPs
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Actuator

The actuators are tiny
mechanical motors that

m JWST Primary Mirror Segment
Ll

Some defects ... from the telesco pe -

move the mirrors into proper
alignment and curvature with
each other.

Each mirror has seven
actuators—six at the hexapod

% ends and one in the center.
moves up or down, it pulls

or pushes on the six struts,
which in turn correctly
curves the mirror.

300
ul glow stick Jul 9glow stick . _ 200
250
175 175 175
150 150 150 200
125 125 125 S — Hexapod
- . When the actuators at the
e . hexapod ends pull or push
100 100 100 150 on the hexapgd. it.pullsor
Beryllium Substrate pushes the mirror into
y Cc correct alignment with the
Beryllium was chosen for the mirror’s athes mirors
75 75 75 r “skeleton” because it’s strong and light, :
9 low stick 100 g9 low stick :mv:f”sg:{c:.ﬂs SR Electronics Box
The substrate was machined in a Every mirror segment has
5 0 5 O 5 0 honeycomb pattern to remove excess one electronics box. This box
material and thus decrease its weight, yet sends signals to the actuators
maintain its strength. to steer, position, and control
the mirrors.
2 5 2 5 2 5 5 0 The electronics boxes are
— o — ST located within the
backplane—the structure
0 O 0 that holds all the mirrors.

50 100 150 200 50 100 150 200 50 100 150 200 0 50 100 150 200 250

F1065C F1140C F1550C F2300C

tilt event g

Ground Measurements for Recent Best Mirror Alignment
Individual segm

W Meteorite impact y

59 nm rms

Interferometry measurements from NASA XRCF NIRCam wavefront sensing on 2022-06-21



MIRI's Performance on sky : PSF

F1065C F1140C F1550C F2300C

data
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MIRI's performance on sky: CORONO

F1065C F1140C F1550C F2300C

Coronagraphic images and raw contrasts

75 100 125 150 175 75 100 125 150 175 0 25 50 75 100 125 1 FQPMQOOd agreement
Lyot : discrepancy (bright horizontal diffraction)




MIRI's performance on sky : SGD

Concept of Small Grid Dither
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Soummer et al. 2014
Lajoie et al. 2016
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MIRI's performance on sky : RDI

F1065C F1140C F1550C

0 25 50 75 100 125 150 175 0 25 50 75 100 125 150 175 0 25 50 75 100 125 150 175
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MIRI's performance on sky : contrast F1065C

Contrasts at F1065C

— raW
----- raw simulation
sub. REF1
sub. REF1 PCA

sub. ETC

sub. simulation scenario 0,1,2

Contrast mean/30

-----

L 4
LA
llllllll

MIRI's coronagraph meet and even exceed requirements
contrast can be as large as a few 10”*-5

‘I.
. "

0 1 2 3 4 5 6 7 8
Angular separation in arcsec



MIRI's performance on sky : contrast F1140C

Contrasts at F1140C
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MIRI's performance on sky : contrast F1140C

Contrasts at F1140C
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MIRI's performance on sky : contrast F1550C

Contrasts at F1550C
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MIRI's performance on sky : ERS / HIP 65426

et al. 2017

@

SPHERE F1140C F1550C

0.04" @ 1.6pm 0.36" @ 11.40pm 0.49" @ 15.50pm



Exoplanetary systems to be observed in GTO

e« HR 8799 bcd : 30 Oct- 9 Nov 2022 Oth | " :
.+ GJ 504 b:18 May - 11 Jul 2023 er planetary systems

« HD 95086 b : 5 Mar - 6 Apr 2023
 HD 106906 b : 26 Jan - 22 Mar 2023

- morphology of micron size dust particles to

circumstellar disks ALMA (thermal regime) and SPHERE

(scattered light) observations
ERS target : HD141569 grain properties (silicates feature)
GTO target : TW Hya . .

Ax gAU
-150 -100 =50

100 150

o150
| _{100

o 50

Ay [AU]

2 _ 5,
. F1140 F1550

Simulation

& — 100

. — 150

MIRI coronagraphs can detect very
faint debris disks : n Crv Lebreton et al. 2016

van Boekel et al. 2017 Perrot et al. 2016



Exoplanetary systems to be observed in GTO
HR8799 bc

: * Keck

-1e-4

-5e-5 5e-5

Simulation MIRI
: e * )

> 20 AU

HR8799 : 30 Myr L
masses : 7,10, 10, 10 M,

distance : 16, 24, 38, 68 AU

+
L ]

at
+
»

F1065C F1140C Marois et al. 2010

900 - 1000 K
Marois et al. 2008, 2010
de4  Be5 0  5eb 16-4

B
Simulation MIRI

age : 20 Myr - 4 Gyr . . '

masse : ~ 1 - 23 Mypiter '3 , T +

distance : 45 AU
550 K

e GJ504b
location of (planet) \

Subaru _

size of N

Neptune's orbit
1"=17.6 AU |
E

Kuzuhara et al. 2013

F1065C F1140C



Exoplanetary systems to be observed in GTO

HD 95086 b

F1065C F1140C F1550C




