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Payload module at JSC  



From Pierre Ferruit



P.0. Lagage et al., Réunion MICE, CNES, 22 May 2017



Just arrived at JSC, Houston

NEXT 



Still on track for a launch

mid October 2018



From Nicole LEWIS STScI JWST project scientist

200 letters of intent

Natalie Bathala et al : transit

Sasha Hinkley et al.: direct imaging



From Nicole LEWIS STScI JWST project scientist



From Nicole LEWIS STScI JWST project scientist



From Nicole LEWIS STScI JWST project scientist



MIRI THE JWST instrument covering the 5 – 28 microns range

Slitless

Adapted from STScI



+ C. Coussou

P.0. Lagage et al., IAS, June 9 2017



Dan Dicken et al. 

P.0. Lagage et al., IAS, June 9 2017



1 post-doc : Giuseppe Morello

P.0. Lagage et al., IAS, June 9 2017



Marine Martin-Lagarde

P.0. Lagage et al., IAS, June 9 2017



GTO MIRI : large program of characterization

of exoplanet atmosphere : 115 h.

P.0. Lagage et al., IAS, June 9 2017



P.0. Lagage et al., Bern meeting May 2017

All the modes will be used for exoplanets observations in GTO

Transiting (slitless LRS, imaging) and 

Direct imaging (slit LRS, MRS, imaging, 

coronagraphy)  exoplanets







Selection sources: Giant exoplanets

Three criteria: 

• detected by SPITZER,  

• brightness of the star fainter than a K mag of 7 (for saturation possible issues), 

• high Signal over Noise ratio (>5 for LRS) during one transit or eclipse.

P.0. Lagage et al., IAS, June 9 2017



Fifty sources met the criteria when observed in emission

Among these, a dozen have also a >5 S/N transmission spectra in one transit. 

P.0. Lagage et al., Bern meeting May 2017



Selecting exoplanets with Teff < 1000K

MIRINIRSPEC

3 models which have been benchmarked

• ATMO, P. Tremblin et al.

• Exo Rem, Baudino et al.

• PetitCode, Molieres et al.

P.0. Lagage et al., IAS, June 9 2017



Important to have a broad wavelength coverage

An example: 

C0: 4.67 µm

� Observe a limited number of targets but with full wavelength coverage

In or out of equilibrium Chemistry

P.0. Lagage et al., IAS, June 9 2017



We end up with 9 targets :

6 giant exoplanets

HAT-P-12 b, HAT-P-19 b, WASP-80 b, HAT-P-20 b, WASP-10 b, WASP-8-b

with masses ranging from 0.21 to 3.1 Jupiter mass and a log g from 2.6 to 4.
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And 2 Neptune mass

HAT-P-26 b, GJ 3470b

+ recently WASP 107 b (740 K)

mass : 38 Earth masses
(intermediate Giant,  Neptune mass)

P.0. Lagage et al., IAS, June 9 2017



Deming et al. 2009

Imaging observations for Super-Earth and Earth mass planets

Feasible for GJ 1214 b 

S/N of about 10 (BB) in 1 eclipse

for filters F1130W to F2550W

For GJ 1132 b

S/N of about 3 (BB)  in 1 eclipse

But time of the eclipse?

P.0. Lagage et al., IAS, June 9 2017



Search for therma emission of 

Trappist b (400 K) by looking for 

5 transits with the 12.80 microns filter

S/B of 5 expected

In coordination with Tom Greene

5 transits with the 15.00 microns filter

GTO Imaging observations of Trappist 1 b 

P.0. Lagage et al. May 2017
12.07s,  14,50



Transiting exoplanets: Summary MIRI EC GTO

Giant planet

Intermediate mass

Giant - Neptune 

Earth mass Planet

Only 2 spectra in the mid IR

obtained with cold Spitzer

Terra quite incognita

Terra incognita

HAT-P 12

Trappist 1 b

WASP 107 b

P.0. Lagage et al., IAS, June 9 2017



For a transit time of 36 minutes
(slew time, stability detecteur, out of eclipse, 16% overvatory calibration, + 1h time constrain) 

P.0. Lagage et al., IAS, June 9 2017



Characterisation of exoplanets detected by direct imaging

Young (typically a few tens of Million years) 

Giant (several Jupiter masses) 

� still in the cooling phase 

� Luminosity can constrain the planet formation theory

At large distance from their star �

« uncontaminated » by the physical effects related to the proximity to the 

host star (high irradiation, tidal effect... ) 

Not so numerous so far (especially if we limit to those with a « relatively » 

well known mass lower than about 13 Jupiter masses) :  a dozen

All those detected from the ground (8 m class telescope) can be observed with JWST 

� which will bring the first ever observations above 5 microns, and a 

complete coverage at shorter wavelength (not limited to ground-based atmospheric windows)

So far only detected from ground-based observations

P.0. Lagage et al., IAS, June 9 2017



If the angular distance star – exoplanet is large enough (> 2-3 arcsec)

� spectroscopic observations  

MIRI observing modes : II) Spectroscopic modes

either

MIRI Low resolution Spectrometer (LRS) 

or bright enough exoplanet

MIRI Medium Resolution Integral field Spectrometrer (MRS) 

SLIT (5’’*0.5 ’’) 

LOW RESOLUTION SPECTROSCOPY 

5-10 (�12) µm

IFU 

MEDIUM RESOLUTION SPECTROSCOPY 

5-28.5 µm in 3 settings 

P.0. Lagage et al., IAS, June 9 2017



Target list for spectroscopic observations : 7 objects

Working together with NIRCAM, NIRSPEC to cover MIRI and NIRSPEC wavelengths

Target Name 

or Optional ID

RA (J2000) DEC (J2000) Mosaicke

d or sub-

arrayed 

Area

ToO?

Y/N

Disruptive

ToO? (Y/N)

Filter

 (imaging)

Channel

 (MRS)

Mask 

(Coronagraphy

)

MIRI LRS

2MASSW 

J1207334-

393254 b 12 07 33.5000 -39 32 54.40 N N 0,494

MIRI Imaging

2MASSW 

J1207334-

393254 b 12 07 33.5000 -39 32 54.40 74"x113" N N

F1280W, 

F1500W, 

F1000W, 

F2100W 0,541

MIRI LRS

2MASS 

J2236+4751 b 22 36 24.75  47 51 39.7 N N 0,494

MIRI MRS ROSS 458 AB c 13 00 41.73  12 21 14.7 N N ALL 1,041

MIRI LRS GU Psc b 01 12 35.04 17 03 55.7 N N 0,494

MIRI Imaging GU Psc b 01 12 35.04 17 03 55.7 74"x113" N N

F1280W, 

F1500W, 

F1000W, 

F2100W 0,541

MIRI LRS WD 0806-661B 08 07 14.675 -66 18 48.68 N N 3,369

MIRI Imaging WD 0806-661B 08 07 14.675 -66 18 48.68 74"x113" N N

F1280W, 

F1500W, 

F1000W, 

F2100W 0,541

MIRI LRS

PSO J318.5338-

22.8603 21 14 08.026 -22 51 35.84 N N 0,494

MIRI Imaging

PSO J318.5338-

22.8603 21 14 08.026 -22 51 35.84 74"x113" N N

F1280W, 

F1500W, 

F1000W, 

F2100W 0,541

MIRI LRS HD 106906 b 12 17 53.1 -55 58 31 N N 0,494

Instrumen

t

Mode (Imaging,  LRS, 

MRS, Coronography)

Main pointing information

Main coordinates Target of 

Instrument information Exposure information

Total Photon 

Collection 

time (hrs)

Elements

P.0. Lagage et al., IAS, June 9 2017



MEDIUM RESOLUTION SPECTROSCOPY

IFU MEDIUM RESOLUTION SPECTROSCOPY 

5-28.5 µm in 3 settings 

Saturation

M=3.0

PCE  about 0.12

For bright objects

P.0. Lagage et al., IAS, June 9 2017



Target list for coronagraphic observations

# name Observing mode Collaboration

mass and 

incertainty 

(in Jup mass) 

radius (in 

Jupiter 

radius)

semi_major_a

xis (AU)

angular_dist

ance 

(arcsec)

temperature

HR 8799 b MIRI Coronagraph; 

10,65; 11,40; 15.50 

microns + Lyot 23 

microns

Chas Beichman NIRCAM 

coranagraphic obs.

7 (-2/+4) 1,2 (+/-0.1) 68 1,725888 1000 (+/-100)

HR 8799 c 10 (+/-3) 1,3 42,9 1,088832 1000

HR 8799 d 10 (+/-3) 1,2 27 0,685279 1000

HR 8799 e MIRI Coronagraph NO MIRI EC time; MIRI 

JPL time (Gene); STSCI : 

NIRCAM

9 14,5 0,36802 1000

HD95086 b MIRI Coronagraph; 

10,65; 11,40; 15.50 

microns + Lyot 23 

microns

Chas Beichman NIRCAM 

coranagraphic obs.

5 (+/- 2) 1,3 55.7 0.6 1050 (+/-450)

GJ 504 b MIRI Coronagraph; 

10,65; 11,40; 15.50 

microns

6 (+/-3) but 

may also be 

30. In 

discussion 

with Rafael 

Garcia to 

better 

knowledge of 

0.96(+/-

0.07)

43,5 2,48 en 

moyenne

544 +/-10K

51 Eri b MIRI Coronagraph NO MIRI EC time; MIRI 

JPL time (Gene); STSCI : 

NIRCAM

2 (+10) 1 13.2 (+/-0.2) 0,45 700 (+/- 100)

HD 106906, disk

MIRI Coronagraph; 

11,40; 15.50 microns

Chas Beichman NIRCAM 

coranagraphic obs.

1 assumed 650



Simulation of coronagraphic observations of HR 8799 exoplanets

A. Boccaletti et al.

P.0. Lagage et al., IAS, June 9 2017



P.0. Lagage et al., Montréal JWST 2016 meeting

HR8799 b, c, d, e

HD131399 b

HD95086 b

GJ 504 b

beta-Pic b

51 Eri b

2M1207 b
ROXs 42B b No need coronagraph

PSF substraction enough

� Spectroscopy

Need to remove the star residuals

from the observation of a reference star

C. Danielski et al. in preparation



P.0. Lagage et al., Montréal JWST 2016 meeting

HR8799 b, c, d, e

HD131399 b

HD95086 b

GJ 504 b

beta-Pic b

51 Eri b

Uncertainties in the speckle 

removal with a reference star

(position of the reference versus 

the star, a clue for phase mask)

� several cases considered

C. Danielski et al. in preparation



Brown Dwarfs program 

Brown dwarfs observations is part of the exoplanet program as we aim

at making the link between exoplanets and brown dwarfs

Influence of higher gravity (log(g))

� different P-T profile; impact on 

Green log(g)=4; Blue log(g)=5; Teff=500K.

P. Tremblin, private comunication

Lower gravitational settling in the 

Clouds; turbulence may also develop 

more efficiently at low gravity.

P.0. Lagage et al., IAS, June 9 2017



3 exoplanets (1 Giant gaseous, 1 intermediate Giant gaseous,  1 Earth mass) in transit 

(67 hours MIRI EC GTO; in coordination with Tom Greene for two of them)

(+ 5 exoplanets  in transit (77 hours MIRI Tom Greene GTO))

12 Exoplanets observed by direct imaging (40 hours MIRI EC GTO)

MIRI coronographic observations (5),  LRS (6), MRS (1) 

+ 3 exoplanets Gene Serabyn (20 hours MIRI JPL GTO, corono)

In coordination with short wavelengths obs (NIRCAM GTO time; NIRSPEC GTO for MRS)

7 Brown Dwarfs (10 hours MIRI EC GTO) 

MRS observations

In coordination/collaboration with NIRCAM, NIRSPEC, NIRISS GTO teams

Summary GTO Observing plan MIRI

P.0. Lagage et al., IAS, June 9 2017


