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Kepler telescope an the Kepler Input Catalog (KIC)

\\ — situation in a nutshell

\.
Kepler/K2: one broad-band filter, very precise spaéé\Qflotometry;

KIC: ground-based, atmospheric parameters = nce from

evolved stars at solar temperature;

Hot stars: atmospheric parameters can be very imprecise (e.g. Molenda-Zakowicz
et al., McNamara et al.);

Asteroseismology: precise atmospheric parameters, especially metallicities, are
crucial: KIC is not precise enough even for solar-type stars (e.g. Stello et al., Creevey
et al., Metalfe et al.);

Ground-based follow-up observations (e.g. Molenda-Zakowicz et al., Bruntt et al,,
Thygesen et al., and many others) = high-resolution spectroscopy of hundreds of
bright stars mostly solar type; other projects dedicated to selected groups of stars;

What about the faint stars for which often there are no data in the KIC?
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‘T@LAMOST — Kepler project

Kepler FoV as possible.

detection of spectral peculiarities.

e |nitiated in 2010 by J.N.Fu, P. De Cat, A. Frasca, G. Catanzaro, J. Molenda-Zakowicz,
et al. with the aim of collecting low-resolution spectra of as many objects in the

« Homogeneous determination of the stellar atmospheric parameters, RV, vsini, and

 Independent analyses carried out by the ‘European team’ (De Cat, Frasca,

\Catanzaro, Molenda-Zakowicz), the ‘American team’ (Gray and Corbally), an(y

‘Asian team’ (Fu and Ren).
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101,086 spectra acquired between 2011 and
2014

(KIC atmosoherlc parameters)
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De Cat et al. 2015, ApJS, 220, 19
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17,114 stars observed more than one
time
~(KIC atmosoherlc parameters)
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LAMOST spectra — examples
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&amples of high-quality LAMOST spectra of A, F, and K-type stars: the full observed
elength range (upper panels) and the continuum-normalized fluxes in three
t wavelength regions: 380 - 430 nm, 640 - 690 nm, and 840-890 nm.

De Cat et al. 2015, ApJS, 220, 19
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LAMOST spectra — signal-to-noise

of spectra that\were used to derive the
atmospheric parameters (we derived the

0,100] with bin size 10 and the S/N
[100, 600] with bin size 100,
pectively.

S/N was measured at the effective
lengths of the Sloan DSS filters ugriz.

Frasca et al. 2016, A&A in press, arXiv: 16060914¢ 0 20 40 60 80 100 200 400

S/N S/N
Joanna Molenda-Zakowicz, 13 Sep 2016, STARS2016




ving the atmospheric parameters, RV, and vsini— examples
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Precision of the derived parameters

Opy (km s™)

plots with the errors of RV, T
g, and [Fe/H] (from top to bottom) as

Orest/ Terr* 100

function of the S/N in the r band.

Blue dots: data from 2011-2012, black: §
data from 2013, and red: data from 2014. |

R TP,
TP oY

HAES

. 2014
e 2013 E
o 2011-12 3

The solid green line is the median value
as a function of S/N.

O(re/H) (K)

Qo D

Frasca et al. 2016, A&A in press, arXiv: 160609149
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Accuracy of the derived parameters

Comparison between the RV
easured the LAMOST spectra
with the literature values (mainly high
resolution spectra)./Dots: stars with

multiple LAMOST @bservations.

The conti s line is the one-to-one

differences, displayed at the
tom, show a mean value of =+5
/s and a standard deviation of

ant values are enclosed into
in"both panels.

RVEMOST (hern /5)
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ARY

—50
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Frasca et al. 2016, A&A in press, arXiv: 160609149

RV — LAMOST vs. Spectr. Literature
L e T T T

R\I,Litcraturc (km/s}
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Accuracy of the derived parameters

Tee — LAMOST vs. Spectr. Literature logg — LAMOST vs. Spectr. Literature [Fe/H] — LAMOST vs. Spectr. Literature
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Co ‘: P2 \n.between the atmospheric parameters measured on LAMOST spectra and the
literatureValues. The dash-dotted line (panel c) is a linear fit to the data with [Fe/H];, > -1.5.
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Accuracy of the derived parameters

log g derived with ROTFIT v.s. the

yes theuliterature (blue dots), the
APOKASC (red. dots), and the SAGA
(green asterisks:) ‘catalogues.

Linear fits to th
and log g 2

a‘ta with log g <3.3
.3 are displayed by the
and the dashed lines,

open diamonds in the bottom
nel refer to values corrected
cording to equations:

loggcorr = 2.01- logg— 2.70 (logg < 33)
log gcorr = 1.88-log g—3.55 (logg > 3.3)

N

Mlogg

A
logg oSt

et al. 2016, A&A in press, arXiv: 160609149
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Accuracy of the derived parameters
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Frasca et al. 2016, A&A in press, arXiv: 160609149

Co ) \n.between the atmospheric parameters measured on LAMOST spectra and the red
APOKASC catalog (Pinsonneault et al.,, 2014, ApJS 215, 19). The linear fit to

ST values: |[Fe/H]corr = 2.16 - [Fe/H] +0.17

Joanna Molenda-Zakowicz, 13 Sep 2016, STARS2016



Accuracy of the derived parameters
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tr peculiarities and chromospherlc activity
In the LAMOST spectra

Sp

Peculiarjies in the LAMOST spectra (e.g. barium stars or A Boo stars)
can beé"detected — see poster A2 by Corbally et al. and the paper by
idy/et al. (2016, AJ 151, 13)

e
‘f Cireé

ssion lines — magnetic activity in late-type stars or the
ellar environment and winds in hot stars.

jagpiogtics of the chrom nheyes) lie in the spétifal

DS e|e /i3 low. [The [flux emjtted by/cool

. /- ' Vith the exception of the grightest
& Kalines a DINING ted/by poise
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Indicators of chromospheric activity: Fand R’

line flux, F

between the line luminosity and the bolometric luminosity, R’

O: Fiy = FosesEW™ g

Feses is the continuum surface flux at the Ha center evaluated from the
NextGen synthetic low resolution spectra (Hauschildt et al. 1999) at the
stellar temperature and surface gravity of the target.

A R,Ha = LHa/Lbol = FHa/(0T4eff)'

* Call IRT: The line fluxes in the three Ca Il IRT lines have been calculated with similar
relations, where the continuum flux at the center of each line has been also
evaluated from the NextGen spectra.
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Ha flux and R\, versus 7«
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Different lower level of fluxes and R’ for stars with T ;< 5000 K and
T > 5000 K is the result of different thresholds adopted for
selecting active stars in these two T_; domains.
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Ha flux and R, versus

log(Fy, [erg cm™2s7'])
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Young accreting star KIC 8749284

KIC8749284
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The spectral energy distribution (SED) clearly shows an IR excess starting from the H band,
which is compatible with an ‘evolved’ circumstellar disk of a Class Il source (pre-main-sequence

stars with optically thick disks). Joanna Molenda-Zakowicz, 13 Sep 2016, STARS2016
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Flux—flux relationship between Ho and Ca Il IRT
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The Ha and Ca I IRT flux versus P,

Tes < 6000 K

1.0
|:JhoT LC 1(]y%)

10.0

Rotation  periods from the

literature for about 200 stars.

As expected, we found that Ha
flux increases with decreasing
rotation period.

The low resolution of the spectra,
which gives rise to rather large flux
errors, and the heterogeneous
sample which includes stars with
very different properties are the
main responsible for the large data
scatter.

All  those results have been
summarized in table A.4 by Frasca
et al. (2016).
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Declination (degrees)

280 285 290 295 300
Right Ascension (degrees)

2015 and 2016: observations of those stars for which we did
not obtain useful data in the first round of the Project.
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Declination (degrees)

Future of the LAMOST-Kepler project
— K2 fields?
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Are we going to observe the K2 fields for the next 100 years?

How about 207
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- 2nd LAMOST-Kepler workshop

W Most probably the last week of July 2017

Where

Why

Brussels, Belgium

Discussion of the scientific aims, observing strategy,
target selection, methods of data reduction and
analysis, and all other issues which can help us
make the full use of the opportunities offered by
the LAMOST instrument.
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