http://www.spaceinn.cu/wp-content/uploads/2015/05/poster_helas7 2015.pdf
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http://www.physics.usyd.edu.au/~bedding/animations/visual.html
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http://astro.phys.au.dk/KASC/seismology/seism.html




- - ..I
rl‘r. ™
e 4|
i L1
wl h' M.Q
, } |
— il&
|
&
< 7/
> /2

0.@)




(@)
T

ot
T

B

N
e
3
~~
(]
g
o
B
>
=
0
=
5]
el
-
[«
z
@]
(sl

w
T

[\]
T

—_

2100
Frequency (pHz)

KIC 1129542616 as observed by Kepler

o winl=Av(n+l/2 +&)—I(+1)DI0, 6vi02 =

( tk Exoplanets 2016, August 8 2016




o Avxvp
e vimax «<g 7leffT T
—1/2"

e As a star evolves:

Power spectral density (ppm?2puHz™")

— Av decreases.

— vdmax decreases.

2,000 2,500 3,000

Frequency (uHz)

Chaplin and Miglio, 2013
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* Detailed modelling

W

wW

Power density (ppm?/uHz)
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Frequency (uHz)

* Grid-based modelling

— [Fe/H] = -0.3
[Fe/H] = -0.2
[Fe/H] = -0.1

———[Fe/H] =0
[Fe/H] = +0.1

—— [Fe/H] = +0.2

== [Fe/H] = +0.3

% The Sun
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Lundkvist et al., 2014 T, - 1000 /8 [K]
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* Detailed modelling
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Sun

« Centauri A
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X1 Hydrae
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e o Solar system
« « RV planets
* « RV multis
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Eccentricity of exomeets without RV

 Transit durations (stellar mean density).

Van Eylen and Albrecht (2015)

(@ )::k Exoplanets 2016, August 8 2016 18/38



Ix ),

meaning: MIx =412 al3 /GPT2
Spdxtr =472 al3 /GPT2 3 /AnRI*T3
3z/GPT2 (a/Rix )T3 .

* Can also get p J* from asteroseismology.
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* Van Eylen and Albrecht (2015): 74 planets (in
28 systems).
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Power density (ppm*uHz™)
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Hot super-Earths stripped by their host stars
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EUV photon Fast electron

Atom Slow ion

http://www.einlightred.tue.nl/projects/euv/index en.html
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Models per Bin

e />100 o ——
1.8<R/RID <4.0: IS ERTRNE
missing.

e />100 £IP and
A<1.8 RID :

over-abundant. Incident Flux (F,)

Lopez and Fortney (2013)

* Asteroseismology is essential.
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Power density (ppm?/uHz)

w

KIC 1129542616

1900 2000 ] 2100( ) 2200 2300 as observed by
requency (pnz
! ! Kepler

Relative Flux

I
0.5 1

Orbital Phase (Days)

HAT-P-7, Borucki et al. (2009)
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pix R Flp /FID =(p I+ /p IO )T—
% 2/3 (P/1yr )T-4/3 (Tleffx /
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P12)
=>FIlp <AT2 7'leftfT T4 /MT2/3 PT4/3 o (
RT3 /M )T2/3 PT—4/3 TleffT T4
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The aster ar sample

* 102 confirmed and candidate exoplanet host
stars brighter than 13.5 mag with SC data.

150

7000 6500 6000 5500 5000
Effective temperature (K)
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Transiting planet

Binary star blend

Vincent van Eylen, KASC8 presentation
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* Empty region:
F>650 £l and
22<R/RIP <3.8.

—> The hot-super-Earth
desert.

100 1,000 10,000
Incident flux (Fg)

Hot exoplanets with #<22 zi@ are likely rocky.
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Population

Population

150
Relative uncertainty (%)
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(miss: low R, low F
planets).

ot

(3]

Radius (Rg)

— Short-cadence data (miss:
high R, low F planets).

* False positives:

AR s T LR +
i iy A 2iee e
: e e

*
L ]
Y 410?.1)1

— Removed %’s according ER ‘ 0w

Incident flux (Fg)

to Fressin et al (2013).
= Neither affect the desert.
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— the Gaussian Mixture Model (GMM)

* Good agreement.

1 100 10,000 : 1 100 10,000
Incident flux (Fg) Incident flux (Fg)
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ess than 0.4% of the
simulations return 0
planets in the desert.

e (Observed number below
the desert: 17+0.7 .

=>Not statistically
significant (note
selection effects).
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Models per Bin
Z C

Bimodal distribution in

radius with a minimum
at Adp ~2RID .

Caused by a transition
in composition?

10
Incident Flux (F,)

Master thesis C. Agentoft (2016)

( i:;( Exoplanets 2016, August 8t 2016



m Solar system
RV planets
* RV multis
e Van Eylen & Albrecht 2015
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Eccentricity

KIC 8006161

KIC 12069424

KIC 6442183

KIC 12508433

KIC 6035199

2000
Frequency (i

|
Ny L Ly
AN e Y v AU MANY

A / L
Wy " WM v W . 100 1,000 10,000

1900 2000 2100 X e d .
Frequency (Hz) Incident flux (F-)

( Exoplanets 2016, August 8 2016




* This will >d cc for models of
the evolution of planetary systems.

* Planets with R < 2.2 2J& are probably rocky
(since they do not appear to evaporate).
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Population

Desert significant, bus less
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correctly.
* Harvey (1985):

1+ 2rvedi ))THli +
£l0 .

Lund et al. (2014)
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http://kepler.nasa.gov/Science/about/targetFieldOfView/ http://www.nasa.gov/content/kepler-multimedia
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