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Full article: Boyajian et al. 2015, MNRAS, 447, 846

Stellar Diameters and Temperatures V1.
High angular resolution measurements of the transiting exoplanet

host stars HD 189733 and HD 209458 and implications for models of
cool dwarfs
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The hot (super-sized) Jupiters
HID189733b and HD209458b

.

. HD 189733 (K2 V)

. HD 209458 (GO V)




Planet radu
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The *“radius anomaly”™
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Using the planet to learn about the star
(special cases)

* The planet’s RVs are observed for the transiting systems HD
189733 and HD 209458 = measured masses
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Interferometry:
PAVO @ CHARA

Baselines > 300m
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Model independent properties for both star and planet

Fgo (108 ergs—1 cm—

L« (L)
R« (Ro)

%)

HD 189733

2 780 + 0.058
0.328 = 0.011
0.805 = 0.016
4875 + 43

0.846 £ 0.049
1.162 £+ 0.058

4.56 = 0.03
0.605 £ 0.029

Reference

this work (§ 2.3)
this work (§ 3.1)
this work (§ 3.1)
this work (§ 3. 1)

de Kok et al. (2013)
de Kok et al. (2013)

this work (§ 3.2)
this work (§ 3.2)
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Stellar mass and radius:
Observations versus model predictions
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HD189733
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Stellar mass and radius:

The “radius discrepancy”
in eclipsing binaries

Figure from Carter et al. (2012)

\KS’ B rO e vatoire  Lesia G
GeorgiaStateUniversity @‘ de Paris R

0.26¢ R
< 025} ¢
2 € 024 .
0.3E 3 023}
- o
o 0.22
E 0.21
020 021 0.22 0.23 0.24 0.25
0. 2 Mass (M)
LA 11 I lllllllll l lllllllll l lllllllll I lllllllll [ lllllllll | lllllllll I -
0.2 0.3 0.4 0.5 0.6 0.7 0.8

7" 1™ HD 189733

- Evolutionary
models are in
excellent
agreement with
measured Mass
and Radius for
HD 189733

p (D) Qi

2
N &5
AT



CHARA 2015 Towards Adaptive Optics at CHARA

Stellar 7. and radius:

Observations versus model predictions
1 .O 1 1 1 1 1 1
HD1897337?
0.8
o
o/ -> Evolutionary
~ 0.6 models predict
(2] radii too small
= and T _.s too
-g 0.4 large compared
04 YoPS| o to observations
0.2 DSEP X
- - - — DMEstar o~ _
O Boyajian et al. (2012)
0.0 | L ] 1 | 1
6000 5500 5000 4500 4000 3500 3000 2500
Teff (K)
GeorgaSte Un§vse¥s1ty @ { I’.@v{%g]re LESIA * s‘m \ Qa) Qbservatoire




CHARA 2015 Towards Adaptive Optics at CHARA

Stellar 7. and radius:
HD189733
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WHY?

 HD 189733 mass and radius are in agreement,
but not the Teff and radius =2 the luminosity is

off by 35%!
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* AGE
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* COMPOSITION
— Metallicity

— o~element enhancement
— Helium abundance

— Solar mixture
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> Models require [M/H] = + 0.2 (@ 10 Gyr)

Example:

[Fe/H] = - 0.03 +/- 0.08
(Bouchy et al. 2005; Torres et al. 2008)
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<Bf>~40-100G
(Moutou et al. 2007; Pillitteri et al. 2014)
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June 2007
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Bonaca et al. (2012)
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A physically correct model solution

a = 1.83 (solar) a. = 1.31
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YREC: MC modeling with mixing length and Helium set free (Helium limited to primordial)
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Thank you.
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