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Overview of work packages
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WP2: Preparation of JWST observations (ongoing work)

Prior to launch (2016-2020)

+ Participation to the French Center of Expertise for MIRI

« Simulations of JWST observations

« Participation of test campaigns and pipeline developments and
testing

Strongly involed in several observing programs

« Eearly Released Science programs
« Guaranteed Time Observations (GTO)
+ Open Time Observations (Cycle 1 call in 2019)
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(collaboration with IRAP/Toulouse)
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disks (VLT IR spectroscopy data)

+ Dust evolution in PDRs I
(Spitzer, Herschel, and HST data) Horsehead nebula

Exoplanet atmospheres
« Effect of composition variations
+ Influence of the convection
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Organic matter

+ Analysis of cometary matter (CONCORDIA) and comparison with
Rosetta/COSIMA data

+ Measurements at Soleil and at UMET Lille = N/C, C/Si and O/Si ratios

+ Micrometeorites extraction from the 2016 Antarctic campaign
= 3 new UCAMM candidates (2018)
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WP4: Laboratory experiments (ongoing work)

Organic matter

+ Analysis of cometary matter (CONCORDIA) and comparison with
Rosetta/COSIMA data

+ Measurements at Soleil and at UMET Lille = N/C, C/Si and O/Si ratios

+ Micrometeorites extraction from the 2016 Antarctic campaign
= 3 new UCAMM candidates (2018)

Evolution of chemistry in the ISM and Solar System
+ Branching ratios & reaction rates (C,NyH,) with AGAT (ALTO/IPNO)
= Kida database
+ High- (GANIL, GSI, ...) and low- (SIDONIE, ARAMIS) energy ion irradiation

Mineral matter

+ Sample preparation (new microscope for micromanipulation)

« Multi-technique analysis of refractory inclusions from primitive meteorites
(micro-IR, TEM, nano-SIMS)

« IR hyperspectral imaging of meteorites and dust from sample return missions
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Radiative transfer simulations of protoplanetary disks

- Derive constraints from existing observations

+ Provide predictions for observations

10



Radiative transfer simulations of protoplanetary disks

- Derive constraints from existing observations

+ Provide predictions for observations

disk structure
L % J

and star(s)

POLArized Radlation Simulator
Dust model (Reissl et al. 2016, Brauer et al. 2017)
S For disks = (Brauer et al. in prep.)

MIRI simulator

Synthetic observation
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THEMIS

The Heterogeneous dust Evolution Model
for Interstellar Solids

core/mantle grains (CM)

a-C a-C
pyroxene-
type

core/mantle/mantle grains (CMM)

a-C/a-C:H .

a-C/a-C:H

increasing Av, nu, Nu

diffuse ISM

photo-processing

a-C/a-C:H

coagulation & ice mantle accretion

a-C:H accretion

aggregated core/mantle
grains (AMM)

aggregated core/mantle/ice
grains (AMMI)

dense ISM

Overview of the THEMIS model (JoNEs et al. 2017)



THEMIS

The Heterogeneous dust Evolution Model
for Interstellar Solids
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Optical properties of carbonaceous grains depending on size and structure
(derived from laboratory data)



Radiative transfer simulations of protoplanetary disks

* Provide predictions for observations

» Derive constraints from existing observations

disk structure
>

and star(s)

POLArized Radlation Simulator
Dust model (Reissl et al. 2016, Brauer et al. 2017)
S For disks = (Brauer et al. in prep.)

Lab. data Spectral cube

MIRI simulator

Synthetic observation
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Radiative transfer simulations of protoplanetary disks

* Provide predictions for observations

» Derive constraints from existing observations

disk structure
>

and star(s)

Dust temperature distribution

Dust model Thermal dust emission

Scattered stellar emission

Lab. data

MIRI simulator

Synthetic observation
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 Multiple star systems are very frequent

+ GG Tau A: Unique system with a large disk around
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Planet formation in disks around multiple stars

 Multiple star systems are very frequent

+ GG Tau A: Unique system with a large disk around
at least 2 stars
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Ongoing work and perspectives

Ongoing studies:
dust band spectroscopy JWST data
origin of disk structures (from 2021)
other evolutionary states

JWST proposals

t

‘ Continue JWST proposal
Pre-JWST data Data processing (to be submitted in 2020)
Additional JWST proposals
l \ / MATISSE/VLTI proposals

Simulation of exoplan-
etary atmospheres

!

Simulations of
JWST observations
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Dust modelling hammmma Radiative transfer codes

f

wP2 wpP3 - Geometry and chemical JWST simulated
structure of PDRs & disks data processing

Future perspectives:
Continue to work on star and planet formation
Combine gained expertise/knowledge with new topics






