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SPeCtrOSCOP)' F(I) . lots of info, but also model dependent 'i:(e)lcllae']iggpumion studies / Stellar

E—— e Galactic Chemical Evolution
* Ensemble asteroseismology
Photometry fF(I) T(I)dl . info is more degenerate, ‘less’ model dependent

Classical observations of
stellar properties
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Photometry
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GCS stars (Casagrande et al. 201 1) vs. MARCS synthetic colours
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Effective Temperature
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InfraRed Flux Method

Blackwell et al. (1977,1978,1979),Alonso et al. (1996, 1999), Ramirez & Melendez (2005), Casagrande et al . (2006, 2010)
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Flux

IRFM: Pros & Cons
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But recently, towards 1% accuracy -

ST absolute /euxes (Bohlin, 2007>
Solar Ceorns ( Me/éndez e a/. 2009>
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IRFM: Pros & Cons
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Color information

Casagrande et al. (2010)
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see also VandenBerg, Casagrande & Stetson (2010), extensive testing of Terf scale and zero-points vs. cluster photometry;

similarly An et al. (2009), Pinsonneault et al. (201 |). Agreement within few tens K for most band, but shorter baselines (J-K)
more uncertain at the hot end
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InfraRed Flux Method

* Mostly empirical (80%)

e weak sensitivity of broad-band to < fBol (Earth) O'T4ﬂ:
logg and [Fe/H] (e.g. Bessell 2007) — ©

Fr(Earth)  Fir(model)

Castelli & Kurucz (2004, ATLAS9-ODFNEW) l

log g

Rayleigh-Jeans tail

Error budget (e.g.Alonso et al. 1996;
Casagrande et al. 2006)

ephotometry (Montecarlo): 30-50 K
°log(g): £ 0.5 dex = ~30K

*[Fe/H]: £ 0.1dex — 20/30 K
*reddening systematics
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InfraRed Flux Method

BV(RI)c JHKs ugriz JHK; <

Casagrande et al. (2010) in prep. KIC ugriz
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Tying SDSS ugriz to BV(RI).

Stripe 82
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Fig.3. AT.q : ugrizJHKs - BV(RI)cJHK for the IRFM as function
of different quantities (log g and [Fe/H] from SSPP). Dotted lines are
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IRFM on SDSS-SEGUE

lo 20 3o

S00

S EG U E (Sloan Extension for Galactic Understanding

and Exploration): low resolution (R~2000) spectra for
several 10° stars. Stellar parameters derived via SSPP 3
pipeline (Lee et al. 2008a,b; Allende Prieto et al. 2008). <
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IRFM on KIC (u)griz

Pinsonneault et al. (201 [)
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IRFM on KIC

Molenda-Zakowicz et al. (2010)
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IRFM on
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0

2
Fpol = <§> 7% :a useful by-product!

AO 7

AO 7

AG = —0.6+1.7% > ATeff = 18 £ 50K
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DISTANCES!

work in progress, with V. Silva-Aguirre,W.J. Chaplin, A. Miglio
SCALING RELATIONS Photometry (IRFM)
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Extinction

F(A) — F(A)10~ 40
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Flux
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Extinction
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Intermediate band photometry:
Stromgren system

(b—y)

m1 = (v —>0) — (b— 1Y) blanketingat 4100 A

continuum slope

C1 — (U — ’U) — (’U — b) Balmer discontinuity
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Wavelength [A]

> Teff
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> log(g)
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e.g. Bessell (2005)

Intrinsic colour-calibration to cope
with reddening (e.g. Olsen 1984;
Schuster & Nissen 1989; Karatas &
Schuster 2010)
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[O/Fe] ?
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Broad-band [Fe/H] ?

Historically, yes (UV excess 0(U-B), e.g. Sandage & Ellen 1959, Wallerstein 1962; Eggen et al. 1962)
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*ugriz system originally devised for
extragalactic purposes (i.e.as much
flux as you can) — not optimal for
metallicities

*sood u band data are needed

See also Arnadottir et al. (2010) for a discussion of logg (g) sensitivity. Bottom line: rough log(g) estimates are possible
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GREAT EXPECTATIONS

CHARLES DICKENS.




Brid \9/‘/7\9 Ste//. ar and éd/ actic as Z‘ronoMy

?{:ad'band photometry: Metallicity distribution

VFeol function
v0

Intermediate-band photometry

“LFe/H] Age-metallicity relation
vE(B-V)

v~log(g)

Asteroseismolo .. :
M e Metallicity gradients

" Metallicity gradient(time)

vages (differential)
vdistances

Radial velocities from APOGEE ORBITS
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Bridging Stellar and Galactic astronorny

, Gene\/a—-Copen/mgen Sar\/ey

So/ ar /\/ er \9/}5@&(/‘/7000/ % AJOPC’)
= .“.'~1</000F”6K a/warr/’ vy

Nordstrom et al. (2004), Holmberg et al. (2007,2009), Casagrande et al. (2011)

Vinematic (U V0

Vi pparcos (distances)

v Broad-band phot omelry: 7 orry Fzoy
VStrémgren colowurs: LFe/¥/1, & B V)
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Age-Metallicity Distribution Function
. (Solar Neighbourhood)

how typical is the Sun?

I | ! ' ' b | ' ' 5 . |

0.20 - v N

- Young stars |

3 Intermediate stars gas infall rate (e.g. Lynden-Bell

- Old stars 1975; Chiappini et al. 1997) ]

U 19:0= ;l

c I i
- i ]
S 0.10 a]
W i i
g0 = —
 Casagrande et al. (2011) i

|
()
|
/-O/
n

stellar radial migration in the disc (Roskar et al. 2008, Schonrich & Binney 2009)
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y age-|Fe/H]-aFe

from isochrones Schonrich & Binney (2009)

N — —

L) l L) L] L} ]

Constraining thin/thick
disc formation

mechanism (e.g.
migration, merging,
accretion ?)

GCS revision, Casagrande et al. (201 1)

lllllllllIlllllllllllllllllllllllllllllllllllllllIlllllllll

-02c 4 e
-0.8 -0.6 -0.4 -0.2

Loebman et al. (2010)
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Gradient(s)

R O IR SO SN R [T e e U (SR I . . T v r O Mmoo . T v
0.5 oz 100% . 2] 0.10%
- . ] C [M/H]
0.0f RS, ] | A
Ot B ! S 005k [M/H] with kinematic cut
B * y . 3 . . .
- R : -3 -3 [Fe/H] with kinematic cut
— i s o . SRR - } L
I —0-5 :- 0..: * -: q, bi
\ " . *e * ® } ] E
) I . l ~— 0.00F
L [: * 4 .
— - — C
_1.0 . ” * i .g_)
E - - ©
E : o
I . ] & —0.05
~15F ) a) =
: . ] .
—2.0 ] A a A 1 " .‘ A L A A A 1 A A " 1 il {
ettt

ll.ll.ll.ll.ll.ili&ll-lA.ll.ll‘

«
R
“
Rl

.
.
«
«
«
-
«
Rl
-
.
-

-
o

Wednesday, November 9, 2011



Brid 3/‘/73 Stel// ar and éd/ actic as Z‘rono/)?y

-Credit: Carter Roberts

Same (or better!) constraints from fields in the
Galaxy other than the Solar Neighbourhood!
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Epilogue

GREAT EXPECTATIONS

Photometry

*a wealth of information

e reliable stellar parameters (IRFM: T, Faol, O)

* Terin KIC are too cool

e complementary to asteroseismic parameters (distances)
(www.mpa-garching.mpg.de/~luca)

Reddening and other stories

*intermediate band photometry: reddening, metallicity
(surface gravities)

From stars to the Galaxy

 from fundamental properties of stars to fundamental
properties of the Galaxy (gradients, age-metallicity, age-
chemistry-kinematic interplay, etc ..)
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