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small star
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8 Frequency (1/rad)
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Method: Interpolation of PARSEC stellar models (Bressan et al. 2012).

X' results +

x’resulls + 2'5
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HD173416
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- HD3651

1o 157
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Method: Interpolation of PARSEC stellar models (Bressan et al. 2012).

X' results +

L' shows 2 different peaks for many MS stars:

an old solution: > 400 Myrs
a young solution: < 400 Myrs

: -. M4 and age* are not.independent
Clear negatlve correlatjon for the old MUQ)
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STELLAR PARAMETERS FROM INTEREEROMETRY
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Usually: Radial Velocity (RV) detections

Thus we obtain mysin(i) from RV and
stellar masses:

Planetary Radius [Jupiter Radii] EJ

Uncertainty < 5%

0.01 0.1 ‘ 1
Uncertainty in Planet Mass [Jupiter Mass] / Planet Mass [Jupiter Mass]

Habitable Zone (HZ) (Jones et al. 2006) < L,.(/Teﬁ:,.(2

Semi-major axis « M, '3

- New estimations of HZ, semi-major axis (au) and mgsin(i) from our
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orel«me (mOS)
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< Baines et al. 2008,2009
A von Belle & von Broun 2009

. Estimated:
O Lofrosse et al. 201(() (SB))
< Baines et al. 2008 (SED
5000 6000 7000 8000 9000 A von Belle & von Broun 2009 (SED)
% Romirez et al. 2005 (IRFM)
Teff (K) ¥¢ Gonzolez—Hernandez et al. 2009 (IRFM)
V Cosagrande et ol. 2010 (IRFM)

0.6 0.7
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Boyajian et al. 2013
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Surface-brightness color relation (SBCR) - NARDETTO HDR 2017

. Sy =V —5logbip=Ya(V—-K)*
. Fy =4.2207—0.1Sy =a+B(V —
3. logbp=d;+c;1(V—K)—0.2V

dibenedettod3 (I, 1)
Fouque et Gieren97 (I, II)
Groeneweagen04 (I, |1} -
vanbelle99 (1. 11, 11)
dibenadetto93 (l11)
Fougque et Gieren97 | ||||
oragreenvz (111)
GrcornnagnrOd (y
Nordgreen02 (ephnlde*
. KervellaD4 (Cepheides)
relations not . vanbelle99 (variables)
\ kervellaD4 (IV. V)

precise (7%) and N\ graczil? )
N Groenewegen04 .\f.

inconsistent (8%) Boyajiani4 (V)

. Op(V=0)= 10A+B(V—K)

q)V—ﬁ—Z w(V —K)
9.305%1075

2% precision

precise (1-2%) but
inconsistent (6%)
relations

Useful for eclipsing

binaries and early types Useful for eclipsing

binaries and late-type

(M31/M33)
stars
. — (LMC/SMC)
L R e e O e T
e s g : Courtesy D. MOL%“

R
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Squared visibility

o Cen A
Orp = 8.502 + O 006 =+ 0.036 mas '
Power: a = 0.140 + 0.005
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Sun [Fe/H} 0.0 , ' '."- § af | ," i"i I .

2Q00FT T 1 T i . T F Y lest st-el.st.etig. b}

*Symthet\'c \'moge_ww’th spots ' 'y"ﬂ,‘ w
V¥ Synthetic imagefwith granulation only

100 710 nm,ws - — — —

730 nm, ws
no spot

Closure phase (degree)

*®

|
L
y

220 240 260 280 300
Maximum Baseline [m]

Sun [Fe/H]=
200 T
% Synthetic image[with spots "
¥ Synthetic imagefwith Corot 14b

Synthetic imagefwith HD 149026 b
B Synthetic imagefwith Kepler 11-f
100

Closure phase (degree)

\
o
(@)

Effects of spots on the visibility curve
_could change the diameter.

1@ @ 1, 1@ !’ 4 ,f ‘, ",'

i v . fFY 1 3 !

PP B BRI B PR Al [0 i
260 280 300 ' | r' .
Maximum Baseline [m] ’}A
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MIXING TECHNICS: TI-IE EXAMPLE

TR DR L0 b b R '“'

lwta || ...... s Pumnd OAl . H., \\__'\ ST e m»—»u‘“*““""
PR . : e
e g;-.: _] aofiacll = Vast HastFas" i ~ V| fmm P’ = 1
s &1 l ' i ) ‘| l :‘r i §= 1 i ‘ "1 ' i ‘ -
* . Jel j. 1. J. feont it ol . of ot .st:al: sl I wtistislistietle i@ last @t T LN L '

GJ504

GOV bright star
High metallicity
High activity

One companion detected at
43.5 au (SEEDS survey)

First jovian planet resolved | o S
- ‘ - LY LT G AT ‘ R LS A
around a solar-type star . S AN e B R N ”,213\'4 i

Mass of the companion?
Strongly depends on the
age of the star!

s ¢ B 19 1O 1@ 1B 198 [ o By 6('6!

¢ L T 1 IRM’S“'@IFSlma'ges (SPHERE/VLTY, SHINE’surva‘
ey £ g g Bonnefoyetal 2018 Nk

-

C LD

SF2A 2018 - Bordeaux 30



&3 '.!: f‘! i ,’.7!!‘: 3 f.f.{. f.?!l’ """?.;. . !'r‘!‘::."a,“;.:. 3! !‘.“‘!!. !L !1 !#" A
4.5 Gyr 160 Myr
> 4 Myyp, 160 Myr (Fuhrmann & Chini 2015)  (Kuzuhara et al. 2013)

(rotational period, activity)

=> 25 My, 4.5 Gyr
(high-resolution spectroscopy)

- BD, 2.5 Gyr
(differential spectroscopy)

-> 1.3 Mjup (21 Myr) or 23 Mjup
(4 Gyr)

.,” T T IELIEL . "f‘I‘sf';( T

. : “ 'I
s il ' l! C L
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. MIXING TECHNICS: TI-IE EXAMPJ.E“Q; ;s;rsa,qf—«;s
> : 0

...... b ok @ . anka & \\_"\ . T AR it m
' - — e T
- o g ¢l pa * o *
Vi = l _"'1 ‘
i ¥4 i

| :--f (W mad wa | = it B ~ i=i
FERIEEISEE - o =4[] T e
. v 1@-Je. L ol . of .ot st el eidi) ' wtistisl il iet le e lest .ot -t .9t

o—e 19.4 Myr

-2 2o Interferometric measurements
to refine the isochronal age:
VEGA/CHARA: 0.71£0.02 mas

Soos But still compatible with 2 isochronal ages:
212 Myr
4.0£1.8 Gyr

1.35 1.40 1.45 1.50

150
log R/Rsun

e Scatter in the T ;4 determination, thus the age.
e GJ504 A is an active, rapid rotator, thus spots can be found at its surface.

-> Effects of spots? Could affect Ly and T«

Results:
e Due to the dispersion of the interferometric measurements, spot should not affect the
, + + w»measured angular.diameter. - a5 $ 180187181 0 01 TS
B = P055|ble spots either too small (p /oﬁr too blg (p 22%) to be' compatlble W|th w%blas
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" COMPARING MODELS AND MEA’SUREMENTS TI-IE EXAMPLE @5'5’5 CNC

N ml ._nso Cmm.'..” l-na.l

- > - s T .:.__ e SIS ‘s PPMESERERTS = .zz::....—.r P ET R SS _m... ““"“‘
" = — ,‘ ‘ : ; o
' (‘ I # | = - = =A== == =)=
T TRENE o IFIEESEEEIENT
* 8y wlilelile. . a- ioat £ t ol . of .ot . at:alt sl wtistislislietle o . i last 9t .L .,, 61

HD75732 . Direct estimote of the moss

O
o

Squared visibility
O
N

0.2
0.0

5600 5400 5200 5000 4800
Teff [K]

See talk A. Crida

 Using the stellar density + interferometric radius: My = 0.96 £ 0.067 M,

o Still, different parameters in the model = different, inconsistent masses for the
young solution: CES2MO (Lebreton & Goupil 2014) gives My from

0.950 £ 0.015 t0 0.989 + 0.020 Mo
- : " 1..;6 FIRY 1:“ ' ap @y @@y ]2 M'“.@ 'ff'?r‘irq. Y TEY ,: B fi,. . 5, ;_@ r ‘ . 4

- - -~
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§ s & % omm @ Do om.o e B g 8 e l ot @ @ B @ g B
——— 'l ey W e e AT __.._.__......Jm-:j-"“““

.l:!E §PIQA PROJECT = .0 a as n

EiEiEEEEERE

wtistislisl it »i . e lest .8t . .

A large program for:

—i'“ ¥ i E ll‘

Ldet j. 1. J. loat t ol . of .ot . st:alt el

.-
.—"
__
h-'

1 2!

- interferometric measurements of
angular diameters of stars compatible
with PLATO/TESS/CHEOPS —>brights
stars
(mag~8, then 9)

0 (mas), dwarves only

- improving SBC relations— faint stars

- imaging stellar surfaces - effects of
activity, rotations...

1000

Radius (in solar radii)

s 0 . : MEMELARL L IRLIS! IN TR T I $i '8 > [ ]
M [132) g ¥ Bs B - - 1 i
c 1) ! L .
S [8] : ' :
Exoplanet Host stars [181] “h“
TESS stars [408] ‘ A ke
) - - B § g (I | & i g @ NN B g - ,~ 1
- 100 ' Sl Ty J

Distance (pc)

SF2A 2018 - Bordeaux



‘M\'mm N l‘ul .L. . .ﬁ'

. THE 5PIgA PROJECT * . . . . paree

FIEE S EE

etistististist »i . e . lest at vl 55'

A large program for:

.5 i.' l —i'“ ¥ : 5 nl‘

" . let j. 1. J. loat t ol . of .ot . st:alt el

- interferometric measurements of
angular diameters of stars compatible

_ with PLATO/TESS/CHEOPS —brights
% stars
§ (mag~8, then 9)

- improving SBC relations— faint stars

- imaging stellar surfaces - effects of
activity, rotations...

Requirements:

- Coverage of class |-V and spectral types
OBAF + K-IV/V et M-IV/V

- Host stars ans seismic stars

1000

- Expected to measure the limb-darkening

Radius (in solar radii)

. ,Taklng into accoun:c stellar activity

‘.

* i @5 i '8
M [132] 7 4 [
e S . Precision of ~1% on diaméters ancﬁw
- ) : . o~ TESS stars [408] : retatl.ns & e g R T : e

Distance (pc)
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. THE SPICA, PROTECT L Mg

l.w . I, ‘ e B et
i'mm s Pu l‘ul .L. " ﬁ' ' ,‘,‘\\ ¢ o ¢ e e - ““"“f‘f

FIEE S EE

etistististist »i . e . lest at vl 55'

A large program for:

.5 i.' l —i'“ ¥ : 5 nl‘

" . let j. 1. J. loat t ol . of .ot . st:alt el

- interferometric measurements of
angular diameters of stars compatible
with PLATO/TESS/CHEOPS —>brights
"""""" stars
(mag~8, then 9)

-
’I

0 (mas), dwarves only
[y
o

o
wn

-

| - improving SBC relations— faint stars

- imaging stellar surfaces - effects of
activity, rotations...

Use of AO recently installed on CHARA
+

6 telescopes at the same time

Requirements:

- Coverage of class |-V and spectral types
OBAF + K-IV/V et M-IV/V

- Host stars ans seismic stars

1000

- Expected to measure the limb-darkening

Radius (in solar radii)

. ,Taklng into accoun:c stellar activity

‘.

* i @5 i '8
M [132] 7 4 [
e S . Precision of ~1% on diaméters ancﬁw
- ) : . o~ TESS stars [408] : retatl.ns & e g R T : e

. L
Distance (pc)
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| Ui’li!“: SENE C alniaiaie Al

* 9 9 J. Test. L el vE.l.l.l

%QISCLUSION .

';t*;';:'i;:: an “ma’ fmal e Cmal |
wtististisfiet ] t {es t .®

Often, many techniques needed to characterise an exoplanetary system
Interferometry brings information at several levels (radius, age...)

In the (near) future...
More targets accessible with high angular resolution
Complementarity between instruments/spatial missions

—> Better characterisation case by case: composition, habitability.

-> Better global view: link between planetary parameters and formation
NG ERINNE

-> Characterisation of faint stars will become possible (refine empirical
relations)

g 25 V. . p @ o - ® e - - o 5 @ : 2 g 3 % :
e 0 # W 19110 ': R 1':7 I ol Bd B B | A ‘ OEIML 1M @ 18 @ 18 18 188 ey 8 & ( J | % #

e " pl 1 TETar TR et i

r - u P L~ RS =
- R )
’ p ! . + -
ay * PRL § in g : s § e g LR S . w' ; ; e g Vi .
‘e $UErET @ g 'y PATS
Ty

: ¢ ‘:«.I'
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Astronomy Fellowships in Italy
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