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Asteroseismology &
Exoplanets I:

Precise Planet Properties
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The Seismic Host Star Sample
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~ Moon-sized planet orbiting 5 sub-Earth sized planets
a late G dwart orbiting a ~12 Gyr old K dwarf



The Seismic Host Star Sample
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The Seismic Host Star Sample
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The Seismic
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The Seismic Host Star Sample
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The Seismic Host Star Sample
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K2-97: K2’s first seismic host star
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)}.) )d(l '/‘H(‘l

Frecuency (uHz)

Idl) )((l )')l

Grunblatt et al. 2016, 2017

. 50 -
0.0010 - TranSItS N KGCk/HIRES *"\‘:\ ’
5 00005 #:" I \\\:"‘ |
2 5 20- W\
é g A E | \\\\\
g 0.0000 l.‘:.'[‘, _ .‘ <. § 0 - S
% ~0.0005 A £ :;f —50
-oo0104 \\:l =40
- = [PIC2287 —60) -
- m”jl 00 -0.75 -0.50 -0.25 0.0C 025 050 075 100 -4 -2 | E’(d ) ‘ 4
Phase (days) Phase (days
8000
_mm{ — mene ASteroseismology| ||[Rx =4.2 Ro P = 8.4 days
Z 5000 -
2 o Rp=1.31 Ry Mp=0.48 M,
g 4000
33033- Rx=38Reo P=92 days
U 2000
5 | | Rp=1.30 Ry Mp=0.49 M;
1000-\ ] ‘ J|J |\ ] 1
\;\1 J\ \p}lﬂ! b ‘q U’& ’ L.l'ﬂ'alj 'f“m')ua\(c'\ l»"y}_mﬁ’wi’\\f'ng“ﬂ ,Mﬁ




(Re-)inflated Giants Orbiting Giants

)

Radius (R

1.6}

1.8}

() ]

) 200 3K 400 I -
Time Pose-MS (Myr)

-
/,ﬁ
S
o
Cirae
',"'
o .
‘e,

€ Hcaring
4 O0.1% '

1 o.06

002

e ros ot 1 ~ ol ahd
.0 l ',‘,'"n
1

10"

Observational evidence for direct heating as the

cause for planet inflation (Lopez & Fortney 2016)

Grunblatt et al. (2016, 2017)




Asteroseismology &
Exoplanets I:

Dynamical Architectures of
Planetary Systems
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That's all great ...
but how accurate is
asteroseismology really?
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CHARA Asteroseismology Program

Asteroseismology Interferometry
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“Direct” measurement of Rx through angular diameter

+ parallax. How does this compare with asteroseismic
scaling relations?




Asteroseismology vs Interferometry
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evolutionary state dependent
systematic at the ~few % level?
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Seismo vs Gaia
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Bottom Line: systematics at the <5% level in Rx (~ 0.03
dex 1n logg) between “fundamental methods” are not trivial



What will we learn
from TESS?



TESS Asteroseismology
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TESS Asteroseismology
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Seismic TESS Exoplanet Hosts
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Conclusions

» Asteroseismology 1s a powertul tool to precisely
characterize host stars and dynamical architectures of

exoplanet systems

 Empirical validations of asteroseismic scaling
relations (e.g. using interferometry) are promising, but
beware of systematics at the few % level!

e TESS will continue Kepler’s revolution of
asteroseismology, increasing (mostly) the seismic
subgiant sample by a factor of 10 (~1e6 giants!)
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seismic density lifts degeneracies to constrain eccentricities

Sliski & Kipping 2015, Van Eylen & Albrecht 2015
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