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STELLAR PARAMETERS IN THE LITERATURE

Issuves:

Derived using different methods

systematic differences in the parameters.
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systematic differences in the parameters.
Not many are available for the analysis of new stars.
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Obtain stellar parameters in @
homogeneous and automated way



Spectroscopic Parameters and
atmosphEric ChemlstriEs of Stars

SPECIES



SPECIES

N

Output:

* Temperature

/ \ * Metallicity

Input: * Surface gravity.

* High resolution * Microturbulent velocity.

echelle spectra for * Macroturbulent velocity.

each star. * Rotational velocity.

K j * Abundances for Na, Mg, Al, Si,

Caq, Ti, Cr, Mn, Ni, Cu, Zn.

* Mass.
* Age.




SPECIES: ATMOSPHERIC PARAMETERS

T

e

(EW) for the set of Fe | and Fell lines.

« log g, [Fe/H] and microturbulence are derived using equivalent widths

Solve the radiative transfer equation assuming local thermodynamic
equilibrium (LTE) conditions, using MOOG.

The EWs were measured using the ARES code.

The atmosphere models were obtained by interpolating through a grid of
ATLASQ atmosphere models.



| SPECIES: ATMOSPHERIC PARAMETERS
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SPECIES: UNCERTAINTY ESTIMATION
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SPECIES: ROTATION AND
MACROTURBULENCE

"  Macroturbulence is found by
using temperature scales.

©

Umac, A = Umac,)\

+10.0 — 0.00707 Toq
+9.2422 x 107 T2
+ k1(logg — 4.44) + ko

’ Dos Santos et al. 2016

Rotational velocity is
found by fitting the line
profiles of five absorption

lines with synthetic spectra.
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SPECIES: MASS AND AGE

4.8}

10

5900

5850 5800 5750 5700 5650
T,z (K)

oS N B O @
N T T T T

0.14

0.8 0.9 1.0 1.1 1.2 1.3

Mass (M)

0.12
0.10
0.08 -
0.06 -
0.04
0.02
0.00

Age (Gyr)

Mass and age are found by
interpolating through a grid of
isochrones.

Input values are metallicity,
temperature and surface gravity.

In this case we used the
Dartmouth database.



RESULTS: COMPARISON WITH DIFFERENT
WORKS

We used a sample of ~450 stars from Sousa et al. 2008. and ~150
stars from lvanyuk et al. 2017.

Data from four spectragraphs:

HARPS (R ~ 115000)
FEROS (R ~ 48000)
UVES (R ~ 110000)

HIRES (R ~ 67000)
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PHOTOMETRIC TEMPERATURE 4. =
RELATIONS U L e tE

UVES

o Compared our
temperatures with the ones
derived using photometric
temperature calibrations.

o Used the relations from
Casagrande et al. 2010.

O Photometry is obtained

Vi—Ks
from several catalogues in
Vizier, automatically.
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RESULTS: COMPARISON WITH DIFFERENT

WORKS

Compare against the following catalogues:

Brewer et al. 2016 :

Sousa et al. 2008 :
Bond et al 2006 :

Spectral synthesis method, and Y2 isochrones.

Same method than used here.

Similar method than used here, but using a
photometric scale for the temperature.

Bensby et al. 2014: Similar method than in this work, but using the

lvanyuk et al. 2017:

MARCS code, EW from iraf, and Y2 isochrones.

Infrared Flux Method (IRFM) calibration to derive
temperatures.



SPECIES - LIT
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RESUTS: COMPARISON WITH DIFFERENT
INSTRUMENTS
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HARPS - INST

® FEROS A UVES ¢ HIRES
2 2
. 20
2 ir S ’ + 1r
| : ‘. ¢ ..0
0 ’ Ae T ’ o0 ° ;
% -1k $ o ! i
<
= -20
_20 é 4 -10 0 1|O 20 _%.0 015 l:O 1.5
Mass (Mo) FEROS UVES HIRES
ol | i o u o u o
’ A M (M) | 000 003 | -000 0.03 | -0.00 -0.04
tiamnt L Age (Gyr) | -0.08 092 | -0.01 073 | 027 1.24
0"% ko ;T (K) | -343 4725 | -2275 3852 | -28.66 58.57
[Fe/H] | -0.01 0.07 | -0.01 -0.04 | 002 0.07
ooor log g 002 012 | -004 0.11 | -0.07 0.17
4000 5oloo 6oloo 7001 logg P 0.01 0.02 -0.00 0.02 -0.04 0.04
| crperature 9 VSINE 097 061 | 010 026 | -049  0.60
. (kms™")
y
2 2t Vmac 1006 0.12 | -0.01  0.15 | 0.05  0.20
H (kms™)
I ¢ ¢ L
o T T & 1018 016 | -009 009 | -0.18 0.14
& ' (kms™)
_2_
= o
- - . . |
~40 2 4 6 l F 5 113 l _4(|) 5




INST

HARPS

INST

HARPS

INST

HARPS

INST

HARPS

-1.

0

-0.

5

0.0
[Ni/H]

0.

5

FEROS
UVES
HIRES

-2
-1.0




HARPS - INST HARPS - INST HARPS - INST

HARPS - INST

o5k } L | FEROS
: A UVES
0.0 > 0 ———AM-I-——— — ¢ HIRES
[Na/H] [Mg/H]
e T 7
, 4 FEROS UVES HIRES
N R | H o U o u o
e oe 050 TINa/HJ | 007 0.1 | 000 -0.07 [ -0.08 0.10
o [Mg/H] | -0.02 007 | 0.03 -0.05]| 001 -0.07
L | [AI/H] | 0.03 0.06 | 0.03 -0.06 | -0.02 0.09
N [Si/H] | 0.01 007 | 005 0.08 | 0.06 0.12
~ [Ca/H] | 0.01 -0.08| 002 0.06 | 0.02 0.08
0.5 | A . [Ti/H] | 0.03 0.10 | -0.02 0.09 | 0.06 0.05
sl L [Cr/H] | 002  0.08 |-0.00 -0.05| 002 0.07
(T4 /8] [Mn/H] | -0.11 0.17 | 0.01 -0.06 | -0.04 0.18
o~ [Ni/H] | 0.03 0.07 | -0.01 0.05 | 0.05 0.08
0.5 e [Cu/H] | 0.07 0.13 | -0.07 0.14 | 0.13  0.19
0.0 et -=% [Zzn/H] | 003 0.8 |-0.03 0.13 | 0.06 025
1975 o|5 o|o ols 1.0 ‘ _21|o o|5 olo o|5 1|L | _2|1 (I) i l’ ‘

[Ni/H] [Cu/H] [Zn/H]



SUMMARY

SPECIES is an automated code to compute stellar parameters.
Written mostly in python.

All input needed in a high S/N, high resolution spectra.
Propose analytic relations between the atmospheric parameters.
Tested for dwarf and subgiant stars.

More information in Soto et al. 2017 in prep.

Available to the community in https: //github.com /msotov /SPECIES



WHAT'S IN THE FUTURE

Perform analysis for M-dwarfs.
Test SPECIES with low-resolution spectra.

Test SPECIES with low signal-to-noise spectra.
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* Metallicity
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