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AII other thlngs belng equal for exoplanet
transﬂ/echpse/phase curve measurements::.
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JWST

* Sensitivity & spectral
resolution

* Multiple instruments

and instrument modes

* Various spectral
resolutions available

* Wavelength coverage
options from visible to
28 um

 Shared observatory




Ariel

» Broad instantaneous : -
spectral coverage-
e 0.5-7.8 um. - -

* Uniform observations
e Single instrument
configuration
- Dedicated to surveying
exoplanet atmospheres
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configuration‘with broad
instantaneous ‘spectral :
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» Excellent tool for stai
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Selected'nghllghts AnUmpat;ng Futu re

- JWST measurements of small planets g ‘fjfjf‘, -

* Ariel population studies |
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.« HWO observations of exoearths
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JWST: subNeptline TOI-270 d
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Mp 478Me Rp 213
Re, P=11.4 days, '
'Teq‘-3r87 K, M3V (Van
Bylen+2021)

High metallicity <
atmosphere
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planebclass mlsub e-"
envelope sub- Nepiune
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JWST: terrestrial planet L 98-59 b - . -
= 5 il » . '”",}_ : e

o’ .. ‘_ ) : i : ‘

g _ ( ®  JWST NIRSpec/G395H (A =0.01 pum)

M p O 40 M e el \ O JWST NIRSpec/G395H (A = 0.04 pum)

J = Prediction from Seligman et al. (2024)

Rp O 85 Re J == S02-rich self-consistent model
- = Best-fit flat line

Best-fit atmosphere% %
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Period=2.2 days 'Feq
827 K orbiting a M3 V
star
(Demangeon 2021)
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Ariel: C/O Population Study ~ - .

C’/O potentially traces
Iocatlon of planet '
formiation (eg ¥
@berg+2011, - s
Bergin+2023) SIS

N &l :
. umulative histogram of 253 planets C/O retrieval for 253 planets

Simulated Ariel Tier 2

survey assumlng TEC
and kgown ta@ets .,

Median C/O uncertalnty
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Ariel: Mass:Metallicity Trends . . iy a

: Planet Mass (M)) - |
g ) 10-1 100

MetaII|C|ty estimated by

both bulk density and
_transit spectroscopy |

Transit measurements |

sample outer layers of
envelope

Comparlng bqu derbslty
and transn metallicity *
estimates can reveal

| mterle&structure.

Thorngren+201 :
= Edwards+2022
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.Ariel: Phasé Curves

A

Recent phase curve catalogs
.+ 29 planets, 4 S um, Dang+2025
® 34 planets, 3.6 & 4,5 ym, Swain+2025 *

cosresponds to >125 days Spitzer
observing- -

= 3.6 & 4.5 um phase Eurves for 16
planets probe the pressure .

dependence of heat transport v

Tremendous scope for Ariel
« * 'Spectroscopic phase curve survey

Ariel phase curves@ddress numerous
science questions — °

~180 days of Ariel, observmg would
provide a completely unique catalog
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Ariel: Catalog Comparison ~ - 4 .

Need to Comparlson of
. ' catalog processing to .

. understand poténtial . -
. processing biases = - -
(Mughai+2024):
~_+ Catalog comparison for
% Dang+25 and Swain+25

Spitzer results in prepasatlon

Similar comparlsan studies
will be essentlal for Arlel

: , Decocq et al. submitted _
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HWC_): 'Terre‘str:ial Atmospheres ~ - S .

HWO will likely chude( ——

mgh -contrast Capablllty a1 it rurHrIFI1 )
Key goal'willbe.the _ | ] § oS- 20,8 - 100

 study of Earth-like
T planets around Solar
type stars

Simulations of reflection §
spectra from*an Earth-#}
Yike planetihighlight the
Importance of the neare
infrared wavelengths.

Damiano & Hu 2022 Y
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§ WASP-76b | proto-solar
! WASP-76 Cl-chrondites -+ Earth's crust

Mg Ni \Y, Ba Ca
element
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Expectatlons for 2045 - ,, | A Nt

Ground-based cross-correlation surveys ®f atomic species probmg the E.

| dynamlcs and thermal etructure of hot-dJupiter a,tmospheres -

]
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! Detailed t:ha‘ra"'c':terizatjon' of numerous small 'planet atmosph’éres with
JWSJ, including a few potentially habitable planets ~ *

&
N

Statistical characterization of trends for large segments of the exoplanet i

popUIatien w;Lth Ariel i_nc;udin.g elgeleligle interior structure ’ >

- . » :

HWO atmospherlc reflectlon spectra of small temperate Worlds orbltlng |
nearby stars “ i T |
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