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Context

Transit spectroscopy

• Planet crossing the line of sight

• Tracking of the system spectrum changes over time

• Planet’s atmosphere features accessible

Emission | Absorption | Albedo

Exoplanets’ atmosphere

• Learn about the nature and diversity of exoplanets

• Understand the physics and chemistry at work
(not present in the solar system / early solar system)

• Constraint planet formation (metallicity, C/O)

• Ultimately search for bio-signatures (eg. O3)
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Orbital phase variations
Cyclical variations in brightness of planet

Transit
Stellar flux decrease

Eclipse
Thermal radiation and reflected light 
from planet disappear/reappear

Tinetti et al. AAR 2013



Context

PREPARATION for data retrieval

• Challenging measures

• Need new methods and preparation

• Need tests and challenges

SYNTHETIC DATA !
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The James Webb Space Telescope

• Launch mid-2021

• 4 instruments (0.5 – 28µm)

NIRISS | NIRCAM | NIRSPEC | MIRI

• Precision needed up to 10 ppm of signal
relative spectro-photometric precision

needed over about 10 hours

Morello et al. 2015
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METHOD

Star models
Atmosphere | spectrum

Planet model
Chemistry | dynamics | Clouds

MIRISim Synthetic 
images

Post-processing 
SYSTEMATICS

Synthetic
Detector images

TIME-SERIEs SPECTRA 
SOURCE GENERATOR
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From ground tests on MIRI detectors, we selected the systematic effects
likely to be important for transit spectroscopy observations to include in
MIRISim results as post-treatment:

Response Drift    | Idle Recovery    | Anneal Recovery
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From ground tests on MIRI detectors, we selected the systematic effects
likely to be important for transit spectroscopy observations to include in
MIRISim results as post-treatment:

Response Drift    | Idle Recovery    | Anneal Recovery
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From ground tests on MIRI detectors, we selected the systematic effects
likely to be important for transit spectroscopy observations to include in
MIRISim results as post-treatment:
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From ground tests on MIRI detectors, we selected the systematic effects
likely to be important for transit spectroscopy observations to include in
MIRISim results as post-treatment:
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WRAP-UP
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Generate detailed synthetic time-series observations of transiting exoplanets with MIRI-LRS. 

• Exonoodle

- Create time-series of exoplanetary system spectrum.

- Test of out-of-transit hypothesis induced biases in transit depth measurement.

- Release early 2020, ongoing beta-tests - Martin-Lagarde et al. in prep

• introduction of systematics in MIRI TSO simulations

- Modelling with MIRI-JPL ground tests and heritage of Spitzer.

- Release 2020 - Martin-Lagarde et al. in prep

• Perspective

- JWST MIRI-ERS data challenge

- New effects (Latency, Detector temperature variations)
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