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The Landscape for CASE 9
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Partner mission contnbutlon to ARIEL (ESA M4)
Condltlonally selected July 201 7

Selected for |mplementat|on November 2019 L
Studles atmospheres of planets found by Kepler and ni

“Addresses NASA Smence Plan (2014) objective: “Ilsc 3?’* St
around other stars, and explore whether they could ;“ ife.”
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ARIEL Mission Overview

ESA M4 missi.dn v “
Launch 2028 7 = *
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= 3.5 year prime mission ' :
4+ Telescope 1 m effective diameter
~+ 0.53%8 pm wavelength coverage
B, Surveys exoplanet atmospheres
e Observers ~1000 planets -* ‘\
% + Tiered survey strategy
» Payload con,gé)rtium consists of
17 ESA member states +US
*contribution. ~ ~ .
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https://arielmission.space/
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oo What are pIanets made of’?

How do pIane‘ts_ﬁform’? :

How deIanets and their '
P atmospheres evolve’? | ;
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Probing.'AtmOSphereS on Kepler and TESS P!anets"‘
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{ ' - CASE ARIEL Spectrograph
CASE Science Objectives 14| | @ Clear
: ® Hazes \
» Determine the occurrence rate 140 Clouds ?i‘\ ﬂ'

of aerosols (clouds and hazes)

Transit Depth [%]
2

ya e
* Measure the geometric albedo 136 | o ‘/ \/ ¢
of exoplanet atmospheres to 134
constrain aerosol composition 13 @
05 060708091 5 & 7
Wavelength A [um]

CASE provides aerosol and albedo data products
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Margin:
505 Planets
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Precision Requirement:
Precision Requirement: 0.1

Margin:
117 Tier 2 Planets
40 Tier 3 Planets
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Requirement:
10 Tier 3
Planets

40 60 80 100 » y v ;' 0.01 0.02 0.03 0.06 0.1 0.18 0.32 0.56
Slope Uncertainty [ppm/pm] 5 Geometric Albedo Uncertainty
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CASE and the ARIEL Payload

o Off-axis 1.1 m x 0. 7 m eII|pt|caI telescope,

. ARIELInfrared Spectrometer (AIRS)_ ; "
Resolutlort NAA=30-200),1.95-7.8 um =+

R,

’. F|ne Gwdance System (FGS) »

. VIS Phot 0. 50pm -0 55um -
- » FGS1:0.8um — 1.0um &
. FGSZ 1.0um -1 ZHm .

« * NIR- Spec 1'25pm—1 95 um ()\/A)\ 10) .  ,5 4 l;\

-

' CASE

! a
LS .
- \

case.






CASE Contextand Heritage

‘CASEis a subsystem of the ARIEL FGS

; 3 AR SRR : ol o s T
j \ ; - SWIR Detector . SIDECAR SCE electronics from'
il -+ from Euclid _ ' Euclid
HE At .. B A

: .l.CabIes '
e B 4 B | .‘ i
- The CASE team is well-integrated with the ARIEL payload team
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- ~CASE team S|mulat|on flnds ARIEL i

% »Tler 1 survey sample provides
excellent constraints on the mass- "+
metallicity. relation
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Slope Precision
[dex/log10(Mg)]
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ARIEL Targets: 1000 Transiting Exoplanets
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Planet Equilibrium Temperature [K]
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50 Primordial T2
K] Current T2 - Ry < 1.75R; S/Se > 10
B Primordial Primordial SN
Actual Current SN - 1.75Re < Rp < 3.5Re
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Sup-Néptune & super-Earth enyelope
evolution Estrela et al. 2020

Simulated hot-Jupiter 7~

atmos e.produces
aerosol material “

CR L

Fleury et al. 2019
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CASE Science Community Engagemq,.nt\

Three major community engagement areas
 Input on defining the observing priorities — JWST results will likely have a
significant impact
* Precursor observations (examples include ephemeris malntenance
improved planet and stellar parameters, system characterization)

* Accessto CASE/ARIEL data products S .\ *
CASE project will provide science data products to the communlty th:ough 4
NExScl —a =

* Aerosol and albedo data products ’ :"‘w‘ Gl

« NExScl will also mirrer ARIEL science archive data preducts —
CASE science team community engagement | , .
« Community meetings planned to start later this year x=
" Opportunity for US community to provide input on ARIEL Bbservmg prlorﬁés
through the CASE Science Team -
* QOpportunity to partlc:lpate in CASE modeled on the TESS Communlty o
science team
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CASE/ARIEL Benefit to the US Community 4+
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« CASE/ARIEL data will be used for decades to ' | “ 25
come, providing a context for future discoverieséw-ﬁ g

* CASE/ARIEL results will be the foundation of the *
emergmg field of exoplanet atmaspheres, the field
in which the discovery of Iﬁ%ut&de of our solar

.~_ " system will be made . .

‘A legacy that goes beyond the science and-shows,
for the first time, how our solar system fits into the
extended planet family
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