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V|ew of the Cave Feb 2011

: ;de I|ght 115 planet host

s '-.he shadows 122 transrtlng planets

- The sound Pp- modes = 0,1,2 for 5+ hosts

i '-The wall

ko I\/Ieasurement of steIIar parameters

5 Quantltatlve origin an earIy evqutlon of stars et
and planets i i |

- Conveotlon '
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Assiiy ot L ity

Table 2. Stellar radii from Balmer line effective temperatures versus interferometry. The homogeneously derived spectroscopic data have
Ll uncertainties at the 2 per cent level; the precision stellar radii from interferometry reach even down to (L5 per cent. The stars in this
table are arranged from dwarfs, turnoff stars, and subgiants, to the bottom of the red giant branch. The differences in the stellar radii.
while generally small, are tentatively related to this sequence. Note that both sets of data refer here to the revised van Leeuwen (2007
Hipparcos parallaxes.
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Chronology I Age

No srt watch and Count in stellar evolutlon e
s '-Age IS nota direct emplrlcal quantlty

- A parameter |n a theory

'?Needs

o epoch (zero pornt)
= clock '

- Clock: well constralnt controlled and
understood phyS|cal process e

: Clock=mature theory In the PLATO context |




Chronology II On Clocks and Clouds

Cloud Collapse 0
G PMS |
-‘ ﬁ-_;Age zero
formation of the
e photosphere

. Contraction- [
clock™ =& |
- Radiative YSO
. PMS: 10% at 0.0 05 1.0 15 2.0 2.5 3.0
UMa age Age / Million Years
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Memory - Wuchterl and Tscharnuter 2003




Chronology III The Convectlon
‘ Tr|Iemma T

he C|0Ck steIIar |nter|or /\/H = 1 5 2 O
The temperature atmosphere /\/H 05

L Selsmo denS|ty needs T or T(r) for sound-
o speed to get the mean steIIar densrty

: The planet radlus — mgress W|th I|mb darkenlng |
NH_ =7 ol ' | - '

P

Present heuristics: freeze Convectlon to 1958
MLT, Christensen Dalsgaard et al. 2009




Mach about Plato

15, Es hesse sich leicht durch analoge Belsplele aus audern
Gebieten der Physik darthun, dass die Menschen iiberhaupt die §
Neigung haben, ihre selbstgeschaffenen abstrakten Begriffe zu |
hypostasiren, ihnen Realitit ausserhalb des Bewusstseins zuzu- |
schreiben. Platon hat von dieser Neigung in seiner Ideen-

lehre nur einen etwas freien Gebrauch gemacht. Selbst Forscher
wie Newton waren, ihren Grundsitzen zum Trotz, nicht immer
vorsichtig genug. KEs verlohnt sich also wohl der Miihe, zu
untersuchen, vorauf dieser Vorgang in diesem besonderen Falle
beruhen mag. Wir gehen bei unsern Beobachfungen von der

It would be easy to demonstrate from other. areas of physics that humans generally tend to To
ascribe material existence to their self-created abstract concepts, to ascribe to them a reality
outside the consciousness. Plato just used this tendency. rather freely in his theory of ldeas
Even scientists like Newton where, in spite of the principles, not cautlous enough

Mach, Warmelehre, p.551, Leipzig 1900 \ il Lane



What CoRoT teIIs me - I

: Theory

127973 Neptunes 1/3
Juplters _(Wuchterl et aI

Sl v.systems tobe
e expected (Lissauer 1995
- pre Peg, Funk et al. 2009)

2006, pre CoRoT; 'Breegj_ZOO)_; '
ST . for half the muiltis (...

e Observatlons
-« RV for pIanet mass 2 o

measurements at
extremes R
- CoRoT-7: 110 meas.

to dlsentang|6 system_ :
- Kepler: no RV-mass

| Amerlca waives the
rules”) - rem Neptune 1




| make correctable theory tools acceSS|bIe o |
Sl _-data anaIyS|s design and procedures as weII as
A 'observatlon plannlng i .

e.g. Con3|stent limb darkenlng stellar 4 o
atmospheres, planet radii and ages for your |
favourite flavour of convectlon ; i




* One planet analysis one physics



© CoRoT-13b: density and theory

CoRoT-13b 10™-4 M_E/a - total mass CoRoT-13b consistent

— qghs_58523: 1.29 M Ju, 22.13 M_Er
— qghs_59889: 1.25 M_Ju, 26.65 M_Er
— qghs_66443: 1.33 M _Ju, 67.58 M_Er
— qhs_67067: 1.29 M_Ju, 81.40 M_Er
— qghs_67640: 1.26 M_Ju, 98.04 M_Er
qhs_69855: 1.28 M_Ju, 206.37 M_Er
25 || — ghs_70396: 1.35 M_Ju, 248.57 M_Er
— ghs_70931: 1.28 M_Ju, 299.41 M_Er
— ghs_71454: 1.27 M_Ju, 360.64 M_Er

3.0H

o — ghs_71462: 1.34 M_Ju, 360.64 M_Er
_‘% 20H — th_?1625: 1.37 M_Ju, 434.39 M_Er
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5 MACH the PLATO olookmaker

e '_Theoretloal m|SS|on support W|th age aoouracy

~ management |
e __ConS|stent theory for

P P stellar and planet formatlon and evolutlon :

% f'— _selsmologloal and planet tranS|t analyS|s

: Motto try another oonveotlon th|s mornlng £
. determine limb darkenlng for tranS|t planet rad||

with same convection theory used for sersmo |
stellar structure and stellar atmos for T |




~ Remember Socrates' remark:

~ "As for the man who tried to free them and lead.
- them upward, if they could somehow lay thelr |
hands:on h|m and Kill h|m they Would do so



Conclusmn

' '°__'.Inter Communlty theoretlcal m|sS|on support

e  needed to unify tools in seismo and exoplanets
- and to control the better than 10% age

e accu racy

-+ Break the de facto freezmg of convectlon to el

1958 MLT in all theory domalns

- Bridge the gap between data anaIysls and '
theoretical progress | -

+ Build a toolbox for PLATO astrophysms

R
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