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Kepler+TESS+ET optimal for
detecting long period planet/moon

Only one serious candidate
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(Teachey & Kipping 2018, Sci. Adv.)
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Simulations with ap=0.3,0.5,0.7,1.0 au, am=3"Rp
Mp=1 to 10 times the mass of Neptune
Mm=0.1 to 20 times the mass of Titan

(Sucerquia et al., MNRAS, 2020 or S20)
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Detectability in combined differential
photometric precision (CDPP)
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Advantage: well modeled effects in flux dimension
Disadvantage: contaminated by stellar activity



Detectability in transit timing
variation (TTV)
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Advantage: high TTV detectability and signal to noise
Disadvantage: degenerate with too many causes such as secular dynamical evolution,
planetary perturbation, light travel effects, tidal evolution, spin precession



Detectability in transit
duration variation (TDV)
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Advantage: Unique exomoon signal
Disadvantage: not as significant as TTV



How many exomoons ET
could detect?

Kepler
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Assuming ET transit detection rate ~0.5%,

5000 stars with 30s cadence,

1 moon per transit planet on average,
three-effects-simultaneously-detected rate ~20%,
there will be about 5 exomoon detectable by ET
and 2 of them in the optimistic habitable zone.

Suggestions for ET design:

1. 10 second short cadence (20 moons)

2. 50,000 bright stars with 30s cadence (50 moons)
3. Both 1 and 2 (200 moons; recommended)




Follow up by high resolution

spectrogra
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~10 pas astrometry by
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ph and direct imaging

Find moon-induced
RV wobble from
planet spectrum
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(Birkby, 2018,
Handbook of Exoplanets)

(beta Pic b orbit from
GRAVITY Collaboration
2019, A&A)



