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Introduction

Precise, homogeneous, and accurate stellar parameters
crucial in astronomy
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(Pepe et al. 2013) (Mortier et al. 2013)
Stellar and planetary characterization — Star-planet
connection — Galactic evolution — . ..
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Introduction
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(Torres et al. 2012)
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Spectroscopic analysis: high-resolution spectroscopy
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Spectroscopic analysis: high-resolution spectroscopy

©© @ irafterm

NOAD/IRAF VZ2.15.1a anneliecBPluto on 16:48:41 27-Jul-Z013
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Individual spectral line analysis
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FGK stars - Method overview

ARES
Input Parameters -«
(depend on S/N)

Spectrum 1D
(normalization
not necessary)

Minimization Code
based on
Downhill Simplex
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FGK stars - Method overview

ARES
Input Parameters
(depend on S/N)

Spectrum 1D
(normalization
not necessary)

A

Masses and radii

Dwarfs: corrected Torres et al. (2010) calibration
(Sub)giants: Padova stellar evolutionary models

Minimization Code
based on
Downhill Simplex

Method

Annelies Mortier (St Andrews)

Accurate loggs for FGK dwarfs



Carefully chosen stable line list set

:§\ 200 +
i c
: wf
i pes 5000 5500 6000 6500 w0 e o 5000
T (K) This Work Test (K) IRFM
(Tsantaki et al. 2013)
@ Sousa et al. (2008) for stars with T > 5200 K
o Tsantaki et al. (2013) for stars with Tg < 5200 K
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SWEETC Cat

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

s Universdade o Porto

Downioad Data.

Name :fmher RA Dec Vmag ofvmag) m atm :?:’“ Teff  ofTefl) logg ollogg) :fgg :’o(;; VE (Vi) [FeM] oflFeHl) Mass ofl
11com 107383 122043.02 0.02 Simbad 4830 79 261 013 - - 170 010 034 005 200 0:
11 umi 1517 05.88 819 0.19 Simbad 4340 70 160 015 T = 1.60 0.80 0.04 0.04 180 0:
14 And 23311741 12.63 0.27 Simbad 4773 100 2 0.10 - = 1.64 030 -0.26 0.11 145 -
14 Her 16 10 24.31 56.91 0.34 Simbad 5311 87 442 018 - - 0.92 0.10 043 0.08 095 O
1608 186427 19415197 620 - 4714 027 simbad 5772 25 440 007 - - 107 004 008 004 100 0«
18 Del 199665 20582593 5.52 = 13.28 031 Simbad 5076 38 3.08 010 23 % 1.32 0.04 0.0 0.03 233 o
24 Sex 90043 10232837 -005408.09 644 0.01 1291 0.38 Simbad 5069 62 340 013 T - 1.27 0.07 -0.01 0.05 181 0.«
30AiB 16232 023657.74 +243853.02 7.09 = 2452 ﬁsﬂ Simbad 6377 170 449 005 - - - - 0.14 0.18 116 O
aums 73108 0840 as0 - 127¢ 026 sSimbad 4564 100 228 010 - - 169 030 016 013 148 -
220r 170693 1036 020 simbad 100 224 010 - - 159 030 039 012 174 -
47 Uma 95128 1059 27.97 +402548.92 5.04 0.05 7111 0.25 Simbad 25 444 010 T = 1.30 0.04 006 0.03 1.04 0O«
51 Peg 217014 22572798 +204607.79 5.46 0.05 64.07 0.38 Simbad 5804 36 442 007 - = 1.20 0.05 020 0.05 1.04 0«
55 Cnc 75732 0852 35.81 0.05 81.03 075 Simbad 5279 &2 437 018 - - 0.98 0.07 033 0.07 093 O
sl 45410 06304710 +58094548 588 - 17.92 047 Smbad 4978 18 - - 110 o007 002 170 01

(Santos et al. 2013)

Catalogue of homogeneously derived parameters for planet hosts J
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Surface gravity from photometric transit

90 transit hosts analysed )

5.0
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Marginal effect on temperature and metallicity
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Transit logg may also be inaccurate (Huber et al. 2013)

Annelies Mortier (St Andrews)
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Surface gravity from asteroseismology

86 FGK stars analysed )
5.0
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Marginal effect on temperature and metallicity

A[Fe/H]

Mean differences
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Linear correction formula
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Correcting for the spectroscopic logg will not make it more precise, but it
will make it more accurate!
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Comparison with accurate IRFM
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Our unconstrained spectroscopic results can be trusted! |
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Conclusions

@ Precise, homogeneous, and accurate stellar parameters are crucial

@ Our long-standing spectroscopic method to analyse FGK stars
provides precise, accurate, and homogeneous results

@ Surface gravity is not well constrained by spectroscopy but by using
the ARES+MOOG method combined with SO08+4TS13 line list
set, there is only a marginal effect on the other atmospheric
parameters

@ Planetary mass and radius differ only by 1.3 —2% and 1 — 1.5%

o Temperatures, metallicities, and microturbulences developed by
our method+linelist have been proven to be consistent with various
methods

@ Our spectroscopic surface gravity can be easily corrected with a
linear formula
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Conclusions

@ Precise, homogeneous, and accurate stellar parameters are crucial

@ Our long-standing spectroscopic method to analyse FGK stars
provides precise, accurate, and homogeneous results

@ Surface gravity is not well constrained by spectroscopy but by using
the ARES+MOOG method combined with SO08+4TS13 line list
set, there is only a marginal effect on the other atmospheric
parameters

@ Planetary mass and radius differ only by 1.3 —2% and 1 — 1.5%

o Temperatures, metallicities, and microturbulences developed by
our method+linelist have been proven to be consistent with various
methods

@ Our spectroscopic surface gravity can be easily corrected with a

linear formula
Thank you!
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