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otivation

erature scale: fundamental
lyzing stellar populations

nt for constraining interiors models



Jhe Effective Temperature is a
defined, average quantity



pproaches to Teff

SPECTROSCOPY

@ Use wings of strong lines or
Boltzmann/Saha solutions

= Pro: tied to useful abundance,
log g information; insensitive
to extinction

= Con: models can be wrong

easurements (MP)
= Pro: sidesteps model issues

= Con: sparse sampling of
parameter space



Why photometry?

= Known offsets between
absolute spectroscopic and
fundamental Teff scales
(Pinsonneault et al. 2004;
Casagrande et al. 2010)

@ Color-Teff relationships are
calibrated relative to the
fundamental scale

m Cautions: absolute
photometry critical;
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bster Calibration Approach

Correlate colors against
fundamental Teffs

= Clusters are used to define
the metallicity dependence
(Pinsonneault et al. 2004;
An et al. 2007, 2008)

= Rely on theory to predict
relative metallicity, log g
trends (Lejeune 1998)
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Tetr=6000 K, [Fe/H]=0.0

B Extension of fundamental
measurements based on SED

= For the right stars (4000 K-7000 K)
JHK fluxes are in the R] tail J
= Becomes less reliable in rapidly Pa® B0 ot 2wiod

A&

IRFM

rotating upper MS stars; JHK not
on the Rayleigh-Jeans tail for cool
stars

Tert=6025 K
Tenr=6113 K

Blackwell 1982;
Alonso 1995;
Casagrande et al. 2010




ur approach

independent fundamental
ms (SDSS KIC , IRFM

e metallicity insensitive filters, treat
| as an unmeasured error source

lect log g for hot stars, use theory for
corrections for cool giants



/ero—point
differences
petween SDSS
and the KIC

B The Sloan DR8 covers
about 10% of the
Kepler field

= Clear evidence of
blending in ~4% of the
overlap sample

= Explains some tragic
Teff estimates
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Recalibration Improves The
internal Consistency of Teffs

Ivom Different Colors

Average o(T) drops from 75 K to 50 K
30 K estimated from photometric errors alone

Original KIC Photometry KIC Corrected to SDSS scale
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bample and Assumptions

= Include dwarfs
in the long
cadence sample
with good e
2'MASS ) ° Cs}ooo 7000
photometry

num. stars

= Adopt mean
|[Fe/H] =-0.2

= Adopt KIC
extinction map
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eI C scale is too cool for dwarfs
(and grants)

Zero-point shift of order 200 K

IRFM from J-K SDSS from griz
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IREV + SDSS consistent for cool
Stars, different at the hot end
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Bluster consistency test

= IRFM mean is
consistent with

IRFM T, (V - 1)

SDSS for cool stars el
m Differences are real % jgg
for hot stars -
= We recalibrated the g 400
hot star Teff to put [
them on the IRFM |
scale (100 K level » Praesepe
CorreCtion) 4000 5000 6000 7000

T, (YREC from M,)



dpectroscopy

= Two large

spectroscopic
samples: B11, MZ11

= Both are cooler than
the KIC (overall)

= Both are cooler than

the SDSS/IRFM for
hot dwarfs

dwarfs (logg>3.5)

KIC — Spec

SDSS — Spec
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Spectroscopic Measurements
nave their own zero-point

ISSUes
The two spectroscopic
samples have different L1
zero-points at the 100 Ton %4
Klevel and very TR +¥ .-:.
different dispersions
B11 is very close to the SDSS — Spec
fundamental scale for
cool dwarfs ( 50 K) o000 - 6000 7000

T, (spec)




SYstematic Error Assessment
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observed

dypicalic ~100 K

olor dispersion

consistent with |
ayroy-model (hot 08 | P ety

StarS) -—--—--:...-"'"'5": <binaries
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Giant contamination
Impacts cool star

L o
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Bbootstrapping to Giants

= Theoretical
corrections applied to
cool giants

—log g > 3.5

=@ The net effectis a
zero-point shift
comparable to that
for dwarfs
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A T (KIC — SDSS)
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Bottom line:
Comparisons
with giants
and dwarfs




The Table(s)

Table 7. Catalog with Revised 1 ¢

SDSS IRFM KIC
KIC 1ID Tegr Otot Oran Tegr Ttot Oran Tofr log g [Fe/H] AT.g® £ lagb
K)  (K) (K) K) (K (K (K)  (dex)  (dex) (K)

757076 5137 85 55 5150 98 94 5174 3.60 —0.08 0 0
757099 5523 97 34 5270 110 101 5589 3.82 —0.21 0 0
757137 4822 74 42 4536 101 99 4879 2.58 —0.08 49 0
ThT7218 4728 79 17 4489 90 75 4555 2.28 —0.12 67 0
757231 4909 116 64 4974 111 89 4825 2.60 —0.08 24 0
Note. — Only a portion of this table is shown here to demonstrate its form and content. A machine-readable

version of the full table is available.

aTe.g correction for giants. The sense is that this correction factor has been subtracted from the SDSS T.g
estimate in the above table.

PQuality flag indicating stars with unusually discrepant SDSS T.g estimates (see text).

Detailed procedures for estimating values for other stars provided
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clroscopic Temperature
- Measurements

In regions with strong extinction

ential (comparison to
nta

1 adoption of spectroscopic values will
e significant systematics and artificially
d errors



EE and Kepler

roject will be taking ~100,000
-band spectra, mostly of red

ant asteroseismic targets
0+ seismic targets in Kepler this season

> (complete for seismology) samples possible
for next year

m [et’s talk!



