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Scientific Objectives - Statistics
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O1: Significant increase in the number of well
characterised small planets wp1: RIVERS



Scientific Objectives - in-depth characterisation
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Kepler (2009-2014)

TESS (2019-)
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RIVERS
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RIVE RS Discoveries 6 new characterised planets

4.0 \
;33:*,% i B \ ¥ >
120 S 120 - ‘ o
" c 3.0;
100 i 100 - L
O 251
# 80 80 - .
3 \ S
= 3 2.0}
T 60 60 - 3 Q =
> :
‘ [—
40 40 - “ 15
20 20 - 1.0
0 j Ot A 0 ' ' ' phase [hour] 1 3 6 10 15 20
00 25 50 75 00 25 50 75 Planetary mass (Mo )
Phase[day] Phase[day]
100 ot Wit gt dogiy) 100 - n
fq'"u'-:l; S\ ‘.: x‘. ;m“- .'" N b AR 3
f l'll"J "!.1".",}'.‘ SA R f :' .=:.,‘. .'“ '.'..”.ng# \
80 '_;,‘-._;;.‘,AN. ", f,,f i _;n g;'.;’;_. S 80 - |
i S ’“-*v' j Planetary
H ‘,’..:, J ‘ﬁ."{"l‘.n‘.r:" ! (..ww R \
- 60 "':.-'5.‘.? J': Koy 3,'?{4. "h“u W 60 - < Mmasses
O B LI ‘.1 R t-- T St oy E
- L ',“ : ..' ) .!.....-. e l
5 A ..-*'*.n,i;-?é;ﬂ;?.~r..z:=-= =
40 '.;;';f: TR 40 - 1
-~'fg“‘&:,.*' gt '
"4.. PO a_{_"'l“ 400 600 800 1000 1200 1400 1600
20 ' ' 20 - date [day]
R T i TTVs allow f
0 § LY AN T 0 ; ' S a ow or mass
0 5 10 Leleu et al (2021b,2022a
Phase[day] Phase[day] measurements of small planets ( ? )

Kepler-1705 - Leleu et al (2021b) at large orbital periods



Planetary radius (Rg)
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Un-biasing the masses and radii of Kepler systems
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Result of RIVERS’ proof of concept

Leleu et al (2021b, 2022a, 2022b)
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the proof-of-concept of RIVERS was applied to 2000 Kepler stars thus far
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WP1: RIVERS Project goals

and characterise
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@Sa PLATO (2026-)
>200°000 bright stars

WP1: RIVERS

\/ Long baseline ideal for TTVs

/ Targets ideal for follow-up
/ Unprecedented precision

Especially subject to TTV biases
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CARES-RIVERS flow

Big data/ Data modeling
machine learning Fully characterised planets
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WP2 : CARES - Example: TOI-178
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WP2 and WP3: Beyond the mass/radius relationship
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See also Paolo’s talk!
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WP3 : System formation and planet internal structure

Transit Timing Variations from WP1 and WP2 is the only method to characterise resonant architectures

General case: system formation Close-in planets: tidal evolution
Leleu et al (2019b) Leleu et al (2016, 2018b)

Observed

are footprints constrains
of planet

Need for new analytical models of orbital dynamics : WP3 - Postdoc 2



Project outcome: knowledge on rocky and Earth-like planets
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