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Introduction

@ Around 900 planets discovered

@ Several detection methods:
Direct imaging, Photometry (transits), Radial Velocity,
Astrometry, Microlensing, Pulsar timing
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Introduction

@ Around 900 planets discovered

@ Several detection methods:
Direct imaging, Photometry (transits), Radial Velocity,
Astrometry, Microlensing, Pulsar timing

@ Most hosts are dwarf stars, but ~ 20% (sub)giants

Annelies Mortier (CAUP) Metallicities for evolved stars 2/15



o Yo ofecm o @ s ocsosem ee o
9% K oo o8 comdiiodiommdt m oms wm sw  cem wm we oo o
K emecree JHONBREN Y mmmeniios oo tn HENNE oom o sen

Hee o Jeidtedimindiiommemecn s o)l  @sccese oo o

K P s Y@ wee)ime w o o cJme ® ceocm .
K KKK ene gge o . L2
o oo oo @ e (R momeli K K e
. oo Koo oK @ o o . e
K oo o ofiee @ @i o oo o

oo o Keed ek Ke o oo KK

cHNdK Heee o = .
Ko @ Jijom ojome s s eeek o
o K oo de ee oo o

L o eee s Ji oo ok K el
2
.o ced o @ o S
¢ K ke e 2
9
S
)
o e e e x
| . * |
30 7.0 10 00
— — — —

10*

(®71) ssew Aeyaueld

2010

2005

Year of discovery

2000

1995

2/15

Metallicities for evolved stars

Annelies Mortier (CAUP)



Introduction

@ Around 900 planets discovered

@ Several detection methods:
Direct imaging, Photometry (transits), Radial Velocity,
Astrometry, Microlensing, Pulsar timing

@ Most hosts are dwarf stars, but ~ 20% (sub)giants

@ Theory of planet formation and evolution still under debate
(Pollack et al. 1996, Mayer et al. 2002, Mordasini et al. 2009)
Core accretion
Gravitational instability
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Introduction

Quinn et al. 2002

H. Levin 2005
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Introduction

@ Around 900 planets discovered
@ Several detection methods:
Direct imaging, Photometry (transits), Radial Velocity,
Astrometry, Microlensing, Pulsar timing
@ Most hosts are dwarf stars, but ~ 20% (sub)giants
@ Theory of planet formation and evolution still under debate
(Pollack et al. 1996, Mayer et al. 2002, Mordasini et al. 2009)
Core accretion
Gravitational instability
@ Stellar mass, metallicity, disk composition, ... influence planet

formation processes
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Giant planet frequency - dwarf stars
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(Udry & Santos 2007) (Johnson et al. 2010)
Increasing function of metallicity J
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Metal-poor side

— exponential [Fe/H], linear mass
with constant
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(Mortier et al. 2013)
No statistical difference between flat or exponential tail J
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Evolved planet hosts in literature
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(Hekker & Melendez 2007)

HMO7: same metallicity enhancement as for dwarfs J
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Stellar parameters - homogeneously derived

@ High resolution spectroscopy

@ Equivalent widths of Fel and Fell lines with ARES

@ Imposing excitation and ionization equilibrium = Toq, [Fe/H]|
assuming LTE, using the MOOG code log g, &

@ Stellar evolutionary models from the Padova group
through their webinterface = Mo

Two different line list sets

© Hekker & Melendez 2007
@ Sousa et al. 2008 + Tsantaki et al. 2013
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SO08 + TS13
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(Tsantaki et al. 2013)

TS13 better for cool stars than SO08
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Comparing different linelists
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(Mortier et al. 2013b)
Results agree well — SO08 + TS13 adopted J
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Comparing with literature
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(Mortier et al. 2013b)
Good agreement with different literature works J
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Dwarfs versus giants
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(Mortier et al. 2013b)
Dwarf planet hosts more metal-rich than giant stars with planets )
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Bias in search samples
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(Mortier et al. 2013b)
Planet search samples of (sub)giant stars have a metallicity bias
due to B-V colour cut
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Metallicity enhancement?

[ Red giant hosts - TS13
Red comparison stars
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(Mortier et al. 2013b)
We find no metallicity enhancement for giant stars with planets J
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SWEETC Cat

Parameters from this sample added to homogeneous planet host catalogueJ

ﬁ SWEET-Cat: a catalog of stellar parameters for stars with planets

| Download Data

Name :fmher RA Dec Vmag a(Vmag) n ot :;‘:’“ Teff  ofTef) logg oflogg) :fgg ;’o(;; Vt  olvb) I[Fe] offfe]) Mass ofl
11 com 107383 12204302 +1 474 002 1125 022 Simbad 4830 79 261 013 - - 170 010 034 006 200 0i
1Lumi 819 019 70 160 015 - - 160 080 004 004 180 0:
144nd 12,63 027 100 253 010 026 o011

14 Her 87 442 018 - - 092 010 043 008 o
16cvas 4704 027 Simbad 5772 25 440 007 - - 107 004 008 004 100 O
180el 1328 031 smbad 5076 38 308 010 - - 132 004 000 003 233 O
245ex 001 1281 038 Simbad 5080 62 340 013 - - 127 007 001 005 181 of
30418 2052 @68 smbad 6377 170 449 005 - - - - 014 018 1l o6
4uma 1274 026  Simbad 100 228 010 - - 189 030 06 013 148
4200 1036 020 Simbad 100 224 010 039 012 1.74
47uma 005 7111 025 Simbad 25 444 010 - - 130 004 005 003 104 O
51Peg 6407 038 Simbad 5804 36 442 007 - - 120 005 020 005 104 ol
55 Cne 75732 3581 8103 075 smbad 5279 62 437 018 - - 098 007 033 007 093 O
65Ln 45410 0630470 17.92 047 simbad 4978 18 316 005 - - 110 007 .13 002 70 o0:

(Santos et al. 2013)

Already analysed 70% of all FGKM planet hosts
and 96% of all RV detected dwarf hosts
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Conclusions

@ Analyse giant stars with linelists of Sousa et al. 2008 (T > 5200 K)
and Tsantaki et al. 2013 (T < 5200 K)

@ Comparing dwarf stars with giant stars suffers from sample biases in
metallicity

@ We find no metallicity enhancement for giant stars with planets, as
we do for dwarfs

@ Sample is added to the homogeneous catalogue SWEET-Cat
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Conclusions

@ Analyse giant stars with linelists of Sousa et al. 2008 (T > 5200 K)
and Tsantaki et al. 2013 (T < 5200 K)

@ Comparing dwarf stars with giant stars suffers from sample biases in
metallicity

@ We find no metallicity enhancement for giant stars with planets, as
we do for dwarfs

@ Sample is added to the homogeneous catalogue SWEET-Cat

Stay tuned!
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