Exoplanet Research

Empirical Predictions for the Period Distribution of Planets
to be Discovered by TESS
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What can we learn from

exoplanets?
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(o) 76.4%  Transit

o 2.1% Microlensing

) 1.1% Imaging

- Timing Variations

0.51% Transit Timing Variations,
0.39% Eclipse Timing Variations,
0.17% Pulsar Timing,

0.15% Orbital Brightness
Modulation,

0.05% Pulsation Timing Variations,
0.02% Disk Kinematics,

0.02% Astrometry

In 1995, Mayor and Queloz
discovered the 1st exoplanet
orbiting a sun-like star.
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Microlensing
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Assumption: The

planets and stars are
spherical; The orbit is
perfect circle
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Science Goal:

+ Improve statistics for studies of the mass-radius relation
of small planets as a function of distance from host stars.
+ More temperate planets among which to select the best

for atmospheric characterization with the JWST/ELTs
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The probability that an

M et h O d O I O g y exoplanet of which The occurrence

orbital period is P days is rate of an

detected by TESS exoplanet of
which orbital
period is P
days
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TESS : CTL
(dwarfs and subgiants )
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Methodology

1. Prob (tr|P)
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Methodology

3. Prob(SNR_T|2Tr(z,), Tr, P)
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Methodology

3.Prob(SNR_T|2Tr(z)), Tr, P)
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Methodology
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Methodology
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2. Results of different

ReS u |t S observation baseline
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Results

Lo 2 transits 10 1 transit
—— Kepler — Kepler
—— TESS —— TESS
0.8 - 1o 0.8 lo
]-USNR 1USNR
0.6 0.6
0.4 0.4
0.2 0.2
0.0 | | | T 0.0 | | T
0 1 2 0 1 2
lg(P(days)) lg(P(days))
MP(days) -2 transits 8.47 11.89
1sigma(days) -2 transits 2.75-26.12 3.45-41.04
MP(days) -1 transit 10.09 -

1sigma(days) -1 transit 2.99-34.08 -




Uncertainty

Uncertainty of approximating Ntrs
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Uncertainty

Uncertainty of Stellar Parameters
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Comparison
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Bright Future!

Studying terrestrial
A targeted search for First step. planets in orbits up Performing a chemical
Pioneering stellar terrestrial and larger characterisation to the habitable zone census of a large and
seismology and planets in or near the . . of known Earth- of Sun-like stars, diverse sample of
exoplanet hunting habitable zone of a First all-sky transit ‘to-Neptune size and characterising exoplanets by analysing
mission wide variety of stars survey satellite exoplanets these stars their atmospheres

Dedicated exoplanet
missions

1990
based Launch (@

observatories

First discoveries of
exoplanets in the 1990s
opened up the field of
exoplanet research.
New innovations and
discoveries continue
to this day

Exoplanet-sensitive
missions

Revealing exoplanets

through its all-sky survey Detailed characterisation
of exoplanet atmospheres

Probing the .

composition of Studying exoplanet of the position, brightness

exoplanet signatures in and motion of over one through transit studies
billion stars and direct imaging

atmospheres infrared light




Any Questions?



