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MEGASTAR

An empirical library

For the correct interpretation of the stellar content of more complex systems
(e.g. galaxies and star clusters) observed with MEGARA

Spectra = to stellar populations synthesis models HR-py-PopStar Moll4, Garcia-Vargas,
High Resolution-Python -PopStar & Bressan 2009
Martin-Manjon et al. 2010
Garcia-Vargas et al. 2013,
Millan-Irigoyen et al. 2020




MEGASTAR

MEGARA efficiency & GTC collecting area
MEGARA deserves its own library

MUSE-VLT (lvanov et al. 2019), with 35 spectra for XSL stars
X-shooter/VLT, XSL (Chen et al. 2014, DR1 with 237 stars, Gonneau et al. 2020, DR2, 666 stars)

IRCS in Subaru (Nhuyen Le et al. 2011)
GNIRS and NIFS in Gemini (Winge, Riffe and Storchi-Bergmann 2009)



MEGARA

Dispersed Bundle (MOS)

8 sky bundes (mini-ifus)

Large Compact Bundle

12.5” x 11.3”
IFU 5 35 ’
MOS
Bidimensional spectroscopy and multiobject spectroscopy (MOS) @ GTC
Integral field unit (IFU) 92 robotic positioners (1.6 arcsec /minibundle)

mini -ifu of 7 fibers

0.62 arcsec/spaxel



MEGARA

Dispersed Bundle [MOS)
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8 sky bundes (mini-ifus)

\ TVIJ\,L

12.5” x 11.3”
IFU ‘ 35 ’
MOS
Bidimensional spectroscopy and multiobject spectroscopy (MOS) @ GTC
Integral field unit (IFU) 92 robotic positioners (1.6 arcsec/mini bundle)

mini-ifus of 7 fibers
0.62 arcsec/spaxel

LR: R~ 6,000 3650 - 9750 A

MR: R~12,000 3650 - 9750 A

HR: R~20,000 6420-6790A, Halpha (HR-R)
& 8370-8885 A, Call (HR-I)
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MEGARA

Dispersed Bundle [MOS)

8 sky bundes (mini-ifus)

Large Compact Bundle —
12.5” x 11.3”
IFU ‘ 35 ’
MOS
Bidimensional spectroscopy and multiobject spectroscopy (MOS) @ GTC
Integral field unit (IFU) 92 robotic positioners (1.6 arcsec/mini bundle)
mini-ifus of 7 fibers
0.62 arcsec/spaxel

LR: R~ 6,000 3650 - 9750 A
Commissed in 2017 & offered to the community MR: R~12,000 3650 - 9750 A
in 2018B HR: R~20,000 6420-6790A, Halpha (HR-R)

& 8370-8885 A, Call (HR-I)
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MEGASTAR oeverso Bl A0S

Large Compact Bundle

e

A library oriented to MEGARA

MEGARA integral field spectroscopy mode e | i
IFU 35
] MOS
HR: R~ 20,000 & 8370-8885 A, Call (HR-.

There is not an empirical library with high resolution in these spectral ranges
&

R ~ 20,000 is not offered in any other integral field spectrograph



8 sky bundles (mini-ifus
I\/l EGASTAR MEGARA IFU / 1 \

Large Compact Bundle ‘ l /J ‘ : ‘g ] ¥ ‘

The main advantage

Spectra are obtained with an integral field unit

- homogeneous spectral resolution 19 £h 23 3%

The resolution is independent of
- alignment errors between the object and the spectrograph entrance slit

- seeing conditions



MEGASTAR

Spaxel
0.62 arcsec
Reconstructed imaged
of BD +083095
@ HR-I

The spectrograph entrance stop is the fibre

. . i ) . R o 1/slit width
The spectral resolution is fixed as the slit width remains constant

spaxel: fiber projected on the CCD
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MEGASTAR

7 spaxels
2 arcsec

Reconstructed imaged
of of BD +083095
@ HR-I
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MEGASTAR

19 spaxels
3 arcsec

Reconstructed imaged
of of BD +083095
@ HR-I
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MEGASTAR

37 spaxels
5 arcsec

- The resolving power on the detector does not change with seeing

- The flux is recovered

Reconstructed imaged
of of BD +083095
@ HR-I
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MEGASTAR status

Concluded observing semester: 7 (2018B to 2021B in filler mode i.e. under-
optimum conditions)

GTC open time requested (h): 550 MEGASTAR is ideal for filler mode
Open time awarded (h): 400

Open time observed (h): 239

Percentage: 60

Number of stars observed: 680

60% is good given the large number of simultaneous instruments and the nature of MEGASTAR .



MEGASTAR: paper |

Introduction to the library
Rationale behind the building of the catalogue

Pilot program during commissioning @ feasibility
HR-I spectra of 77 stars:

21 individual stars

56 of the globular cluster M15 obtained in the MOS mode
+

20 individual stars with HR-R & HR-I open time observations

97 stars

Calculate Teff, log g & [Fe/H] for the 97 stars

Identification of some absorption lines

Moathly Notices
T 2020, MNRAS, 493,871"

MEGARA-GTC stellar spectral library: 1
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MEGASTAR catalogue

Existing stellar libraries used for MEGARA catalogue: 2988 stars

Labrary Resolving Power  Spectral Range Number  set-up Reference
INDO-US S000 3460 - 9460 1237 LR Valdes et al. (2004)
MILES 2000 3520 - 7S00 987 LR Sanchez-Biaquez ot al. (2006)
NGSL 1000 1670 - 10250 3ja LR Gregg et al. (2006)

\ STELIB 2000 3200 . 9300 249 LR ) Le Borgne et al. (2003)
ELODIE 1OOOO 3900 - 6800 1388 MR Prugnicl & Soubiran (2001, 2008)
FOE 1 2000 IR00 - 10000 125 MR Montes, Ramsey, & Welty (1999)

Y X-SHOOTER 10000 3000 - 25000 379 MR yChen et al. (2012)

ELODIE 42000 3900 - 6800 1388 HR Prugmel & Soubiran (2001, 2004)
LES SSO00 4500 - 10600 =3 HR Montes & Martn (199%)

Y LUVES.-POP SO000 3070 - 10300 300 HR Bagnulo ¢t al_ (2003)
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HR: R~20,000 en 64206790 A (HR-R) Halfz & 8370 — 8885 A (HR-1) Call

No Integral Field Spectrograph with R~ 20,000 combining efficiency & telescope collecting area



MEGASTAR catalogue

Name RA Dec. pelA .unx Spope V R ! J Ta bgg (MM Cusalogue
Mhmmesss)  (Odddsss)  (masye ') (masyr!

HDOOE229 010365 JRA606 4 14592 ~MSS GSMiw R4 71 52k 3OO 109 X.SHOOTER

HDOO6¥T  D10S054 14:56.86.) 5265 2% s 56

HDOOG4G! 0108234 - 12530021 62973 oM G2v 7 6l

HDOO6474 0107000 63.46:23 4 - 2077 “~03M Gila 16 48

HDOO6432 OIO5369 - 0958:356 - 3145 ~H2M Kom 6.1 LR

HD 006497 0107002 656059 K4S - K658 K2l 64 47

HDDD6S32 010164 SE55:132  M2w ~ 159593 G5Vb 51 47 44 40 30 49 <076 ELODIE low

HDOOeSYS 0107572 2e44:209 2020 <4096 A3V 56 £266 391 <046 ELODIE low

HDOO6TES  OLOR 125 21.58:372 40593 ~ 86588 G5 77 72 69 &3 365 40 020 ELODIE low

HDOO6TIE OIS 000 01:59:350 145 370 ~ 437902 KOV 65 59 55 49 VM 33 0% MONTES

All coordinates and star data have been checked by parsing the catalogue against the SIMBADA4 release 1.7 database

M.Sc. thesis of Sara Rodriguez Berlanas, 2014
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M EGASTAR cata |OgU € Stellar parameters measured

Namo RA Dec. pRA poboc Spope VR I J( T bge IM/MH] Catalogue
Mhmmsss)  (Odddsss)  (masye ') (masyr') -

HDDOG29 01036 S 26064 1450 ~MSS GSliw 86 7} 52k 30 =109 X SHOOTER

HDOO6Y? 0105084 14:56.86 1 8205 S27% s 56

HD 006461 0108254 -~ 12541210 6297 W Gav 17 6l

HD 006474 0107 000 6346214 - 2077 «~03M Gila 156 45

HDOOS432 0105369 ~(958:456 31 4% ~M2M Kom 6.1 LR

HD 006497 0107002 S&S56.059 94445 -~ MKA6SS K2 64 4.7

HD 06532 0108164 S55:122 MW ~ 159593 G5Vb S1 A7 44 40 3N 449 <076 ELODIE low

HDOsS)S 0107572 Xr44:209 2020 096 A3V 56 £266 391 <046 ELODIE low

HD 006715 DIOR12S 21.58:372 40 593 ~ 86588 G5 77 72 69 63 5652 440 -0 ELODIE low

HDOO6TIE DI O00 0159:350 145370 ~d3TO02 KOOIV 65 59 55 49 VM Az -~ 053 MONTES

All coordinates and star data have been checked by parsing the catalogue against the SIMBAD4 release 1.7 database

M.Sc. thesis of Sara Rodriguez Berlanas, 2014
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MEGASTAR catalogue

Stellar parameters measured

4

Name RA Dex. pTRA poubos (_Spiype ) bst IM/H)

Mhmmisss)  (Oddsss)  (masye') (masyr')
HD OO0 01O 36S 2hA606 4 14590 ~MSS GSHiw R4 71 Sk 30 109 X SHOOTER
HDOO6¥WT? 0105054 14:56.86.) 8205 S27% Fsn 56
HD 006461 0DI0A254 -~ 1254120 6297 N Gav 17 [N
HD 006474 0107 000 6346234 - 2077 «~03M Gila 156 45
HDOOG432 OI05369 (958456 - 31 4% ~MH2 Kom 6.1 44
HD 00697 0107002 S&S56059 4445 - K658 K2 Nl 64 4.7
HDD6SS2 0105164 SE55:122 MW ~ 19%9% G5Vb S1 47 44 40 30 49 076 ELODIE low
HDOSYS 0107572 20044:20.7 2,02 096 A3V 56 £266 391 046 ELODIE low
HDOO6TIS OO 2S5 21.58:372 4059 ~ 86588 G5 77 72 69 &3 5652 sS40 -0 ELODIE low
HDOO6TIE OIHIR000 0159350 145370 ~d3TO02 KOOIV 65 59 55 49 M Az ~053 MONTES

All coordinates and star data have been checked by parsing the catalogue against the SIMBAD4 release 1.7 database

M.Sc. thesis of Sara Rodriguez Berlanas, 2014

18



MEGASTAR: paper |

Cardiel & Pascual 2018,
Pascual et. al. 2018, 2019

i . .. Castillo-Morales, Pascual, Gil
Observations: queue mode Data Reduction Pipeline de Paz, 2018
Python based tool

Same Observing Block for HR-R and HR-I

Bias = MegaraBiasimage

Bias _ Halogen > MegaraTraceMap —> MegaraModelMap
Halogen lamp @ daytime Arc = MegaraArcCalibration

Arc (HeNe) lamp @ daytime Standard Star > MegaraStandarStar

Standard Star Star 2 MegaraReducelCB

Star

https://github.com/guaix-ucm/megaradrp

Integration times (5—900s) > MEGARA Exposure Time Calculator (ETC) @ Signal to noise ratio (SNR) 20 — 300

GTC Phase Il is updated each semester

19



Sky subtracted & flux calibrated spectrum (final_rss.fits)

- Quick Look Analysis Tool (QLA)

Gomez-Alvarez et al. 2018

Dotagr atad wptram

s s TR T ——— ] — e




37 spaxels

37 spaxels selected

w:vdenrglh(.l).

To recover the flux
HD048682
Spectral type GOV

Seeing = 2.5 arcsec



Flux [a.u.]
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i SCHULTE9 ]
i __0451f.C ]
L HD192281 04.5VnfC _|
i BD+25 4655 ]
L ) HD218915 09.2Iab  _|
i BD+40 4032 )
i BD+33 2642 ]
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8400 8600 8800 9000
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Flux [a.u.]
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i HD020123 |
- Wcanc N
N HD220954 K0.511I —]
i HDO025975 IK11IIIC -
I HD027971 KAIIIC |
|
8400 8600 8800

21 HR-I spectra for (a) the hottest and (b) the coldest stars of the Commissioning sample
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MEGASTAR: paper 1

Teff, log g and [Fe/H]

Applying the x2 minimization technique (Koleva et al. 2009, Jofrey et al. 2010, Boeche & Grebel 2016)

to the best-fit of the Munari theoretical atmosphere models to each MEGARA spectrum (Munari et al. 2005)
Goal

— To develop a method to determine Teff, log g and [Fe/H] for all the star of the library
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Halpha Call

1-2 BB, 8 T v A

L JEEM LONE e [ font Sea N PR RDIE JYRR Ly DI SRR ZIaM o LI NEe smow |

8D+08 2095 (€)

1 ! L“‘

s

e 08 = 08 +

3 s

a c

E. 0.6 '5 06 r Telt: log g [M/H])

& E ’ 6250 4 5l 50

04 0.4 I 59172356 3.66£1.16 -0.8840.3)

1
L

ACE moaodel W77 38 400008 g6l 00
o2 MUN ACE par 02 5750 4.00 -0.50
Literature ! 5728 4.12 -0.26
- ™ 8o a0 - o aws 4 4 o A a A A re L a a b A . 1 a 2 1 e
8540 6500 6580 6800 6620 6040 8610 8660 8680 8700 8720
ALAl ALA)
HR-R HR-I

Red: observations

) . ) Fitting HR-R and HR-I combined
Green: the best model obtained using the x2 technique
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Halpha
1.2 . v - ‘ . v . ' A\ v L4 r L4 v L 1 L 4 L4 . y l-z v A4 L4 ' e 4 A\ r ‘ v - A4 ' A ) v v ‘ \
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- - 1 '
; ' ) L . l ' )
08 - 08 ~ -
- { =
s. - - ’ . -
Q ’ {1 =« ‘
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& | ¢ Model (O 6250 5t 050 +— @ model
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: ' AL 10de) : : ar/e38 400004 061+00 }
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Red: observations

) . ) Fitting HR-R and HR-I combined
Green: the best model obtained using the x2 technique
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Fitting examples @ HR-I

LA

AL

l -
05 F ' l B
s ;
o - > .. . 1 .. ' 1 . . 5 "
8700 8750 8800
AlA)

Giant K1 Ill star: HD025975
Teff: 4750 K ; log g: 3.0; [M/H]: -0.5

:

B2 Ill D star: BD+404032
Teff: 28,000 K; log g: 3; [M/H]:0.0

-
: (©)
b o p—
b
9
s
E A 'S l o A A l A A v\ A J
8450 8500 8550
v 1 v A4 | v v B -
. v’ sy v—v :
;
—
4
-
'y - L . . A 1 A A . A .
8600 8650 8700
T T = T 1 T B2 T
VB P TN >
"y . L "l e s 1 A " 5 A J
8750 8800 8650
A[A)
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Lines identified

Hot stars Cold stars
SEANE AN Zunh SNy SENL AL Smh Jum eny SHNR SEEMSub Jeas Sueh CH Sm S S s 1 LA | Cool i Sry V
1 5 HD144206 15 I kKo ibhiavesy
2 ol BO Il ) i
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6420 - 6790 A (HR-R) il a5 2 £E23@sss: AN o
= 9595853 L0508 .t 3 3353%WIIFE G 5 |
s L EEvSvy S ¥ ;;3;: 1= l*. & F S8y
) : : s )
3 & R 82 2 5
shyn ™ E
“0s 3 53 : 1™ 05| ggbe s 228 3 ‘a8 o &
a8 3 : 0% 3 533§ 3 $:=:% 8
23333 =SS 3 SE5S
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Ol—-A—L-—A——A—l—‘-..‘_A-A Sond A ) ——— 0 LSt ] TSI AR MR U e
6500 6600 6700 6500 6600 67
v 1 v X
Y BTN PY ST U DL L TLOBPYTT L Co e ’ T —
15 07PD BD-33 2642 15 La 8 ‘:: SoKk1m :J‘ i !‘MWI::-‘
8370 - 8885 A (HR-I) Mel Hel  Hel Hel Hel TR ¥ 28 -
o 8444 8518 8583 8633 8777 | i = o2 - = ==
3 I | I | l = 4 R 8 -8 = 3 g 32|
s s
§ 219 | :G'z': : olem Z 28
Pals | ; m i o flge S22
0. Pa17 | pais Pal3 03 [Gas = G =o%
Pal6  Pala Pal2 S S = = i gﬁ:
R Ao A N . ey . | .l.AA‘lA; ob.é:Aﬁg‘:- 1.. Ll..A- | VPN Y -L._
8500 B600 8700 BHOO B500 H600 B700 8800
A[A) A[A)

27



MEGASTAR: paper Il

Data Release 1.0 (DR1)
838 spectra of 414 *sin HR-R & HR-I

Result of three observing semesters
2018B, 2019A, 20198

152.24 h observed
Out of 250 h granted

Database description

Gaia DR2 data for a subset s of MEGASTAR
DR1

Monthly Notices
MNRAS 201, 150835 (M) ot 10, 109V mnra/staa V104

Advance Access publicatson 2020 December | 202 1’ M N RAS, 50 1’ 3 568
MEGARA-GTC stellar spectral library — II. MEGASTAR first release

e (e} 92 - @ . S as “ D as

E. Carrasco™,"* M, Molld“ ** M. L. Garcfa-Vargas = .** A, Gil de Paz“* N, Cardiel © **
o ; 5 3 . O

P. Gomez-Alvarez” and S. R. Berlanas =°
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*Dpto. de Imvestipacidn Bdrica. CTEMAT, Avda. Complatense 0, E-28040 Madrid, Spain
FRACTAL SINE. Calle Tulipdn 2, poetal 13, 1A, E-28231 Las Rozas de Madrid, Spain
Y Dpto. de Fisica de ks Tierra ¥ Astrofisica. Fac. CC. Fivicas, Universidad Complwense ide Madrid. Plaza de las Ciencias, 1. E-28040 Madrid. Spein
*Iasnitao de Fisioa de Particulas y det Coswen, IPARCOS, Fac. CC. Fisicas, Universidoef Complutense de Madeid, Plaga de fas Ciencias 1, E-25040 Madrid,
Spain
"Dkrnmwu.- de Fiaica Aphoade, Universidad de Alicante, E-Q3690 San Vicente del Raspeip. Alicante, Spain

Accepted 2020 N ber 21, R d 2020 N ber 21 in ofiginal forms 2020 Asgust 29

ABSTRACT

MEGARA is an optical integral field and multi-object fibre-based spectrograph for the 10.4 m Gran Telescopio CANARIAS that
offers medium-to-high spectral resolutions (FWHM) of R == 6000, 12000, 20000. Commissioned at the telescope in 2017, it
started operation as a common-user instrument in 2018, We are creating an instrument-oriented empirical spectral library from
MEGARA-GTC stars observations. MEGASTAR. crucial for the correct interpretation of MEGARA data, This piece of work
describes the content of the first release of MEGASTAR. formed by the spectra of 414 stars observed with B 2= 20000 in the
spectral intervals 6420-6790 A and 8370-8885 A, and obtained with a continuum average signal-to-noise ratio around 260, We
describe the release sample, the observations, the data reduction procedure amnd the MEGASTAR data base. Additionally, we
include in Appendix A an atlas with the complete set of 838 spectra of this first release of the MEGASTAR catalogue.

Key words: astronomical data bases: atlases ~astropomical data bases: catalogues ~ stars: abundance - stars: fundamental
parameters.
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MEGASTAR: paper Il — Data release 1

Ntot,,, =824

| ——
3 4

Seeing [arcsec]

Seeing histogram

1st quartile: 1.4 arcsec
median: 1.8
3rd quartile: 2.0

B HR-R , HR- .
o SNR~261 | & SNR ~ 260
gl | 141 T |||1m_,

o 100 200 200 400 50O €00 700 S00 900

SNRyn-n

0 100 200 300 400 500 600 700 ®00 900
SNRyen -1

2021, MNRAS, 501, 3568

Adding 37 spaxels around the star center
(~ 2.5 arcsec)

Filler mode observing conditions

Continuum SNR (Stoehr, 2008)
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MEGASTAR: paper Il — Data release 1

2 @] | 373 ©] | 355 (c) |

|
a e
L L

log g ' ‘ [Fe/H]

Not all the MEGASTAR s have log Teff, logg & [Fe/H] from previous works
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MEGASTAR: paper || — Data
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For each star ... Column Description

Name Star name (%)

RA Right ascension (2000.0) (hh:mm:ss.s) ()
Dec. Declination (2000.0) (dd:dd:ss.s) (%)

Sp. type Spectral type (%)

v Johnson-Cousins U magnitude ()

B Johnson-Cousins 8 magnitude ()

v Johnson-Cousins V magnitude (+)

R Johnson-Cousins R magnitude (%)

! Johnson-Cousins / magnitude (%)

J Johnson-Cousins J magnitude ()

Other name Altemative name for the star

VPH Grating of the observed spectrum

Terr Effective temperature from the hiterature
log g Surface gravity (log) from the literature
[Fe/H] Iron abundance (log) from the literature
Reference Ornginal catalogue from which it was inhented
Other comments Comments relating to the star

ASCIVFITS file Name of the ASCIVITTS spectrum file

Obs. period GTC observing semester

No. exp. Number of exposures

Exp. time Time of the individual exposures (s)
Secing Value of the sceing as reported by GTC (arcsec)
Obs-GTC Comments relating to the observations

Note.(+) Source: SIMBAD.
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Appendix A: atlas (pdf) of 838 spectra of 414 *s

Appendix B: table (txt, excel) all DR1 information

Appendix C: table (txt, excel) with Gaia DR2 data



Appendix A Name Sp Type Stellar parameters from the literature
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Column Description

Appendix B

Name Star name (%)
RA Right ascension (2000.0) (hh:mm:ss.s) ()

) ) Dec. Declination (2000.0) (dd:dd:ss.s) (%)

MEGASTAR DR1 information Sp. type Spectral type (%)
v Johnson-Cousins U magnitude ()
B Johnson-Cousins 8 magnitude (%)
v Johnson-Cousins V magnitude (+)
R Johnson-Cousins R magnitede ()
! Johnson-Cousins [ magnitude (%)
J Johnson-Cousins J magnitude (+)
Other name Altermative name for the star
* VPH Grating of the obscrved spectrum
Ten Effective temperature from the hterature
logg Surface gravity (log) from the literature
[Fe/H] Iron abundance (log) from the literature
Database Source form Reference Onginal catalogue from which it was inhented
Other comments Comments relating to the star
ASCIVFITS file Name of the ASCIVFTTS spectrum file
Database Observation form | Obs. period GTC observing semester

No. exp. Number of exposures
Exp. time Time of the individual exposures (s)
Secing Value of the sceing as reported by GTC (arcsec)
Obs-GTC Comments relating to the observations 419 columns

Note.(+) Source: SIMBAD. 414 stars + 5 observed twice
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Appendix C

MEGASTAR DR1

Gaia DR2

N

<

Column Descniption
Name Star name (*)
RA Right ascension (2000.0) hh:mmess.s (#)
Dec, Declination (2000.0) dd:dd:ss.s (#)
Sp. type Spectral type ()
RV_VALUE Radial velocity (kms~") (=) (n)
U Johnson-Cousins U magnitude (#) (n)
B Johnson-Cousins B magnitude () (n)
v Johnson-Cousins V magnitude (+) (n)
R Johnson-Cousins R magnitude (#) (n)
! Johnson-Cousins § magnitixde (%) (n)
J Johnson-Cousins J magnitude (%) (n)
H Johmson-Cousins H magnitude (+) (n)
K Johnson-Cousins K magnitude (#) (n)
Other name Altermative name of the star (n)
T Effective temperature from the literature (K) (n)
logg Surface gravity (log) from the literature (n)
[Fe/H) Tron abundance (log) from the literature (n)
Reference Original catalogue from which it was inherited (n)
Other comments Comments relating to the star (n)
MAINID Default name in the SIMBAD data base
id_vanable 1D 11 the star 1s identified as a known varable (n)
id_hipparcos Star name in the Hipparces catalogue (n)
id_tycho Star name in the Tvehe catalogue (n)
id_gandr2 Star name in the Gaie DR2 catalogue
RA_ICRS Barycentric right ascension (ICRS) at Ep=2015.5 (°)
¢.RA_ICRS Standard error of right ascension (mas)
DE_ICRS Barycentric declination (ICRS) at Ep=2015.5 (")
¢ DEICRS Standard error of declination (mas)
Source Unique source wentifier (unsque within

a particular data release)
Pix Absolute stellar parallax (mas) (n)
e Pix Standard error of parallax (mas) (n)
pmRA Proper motion in RA direction (mas ve ') (n)
¢.pmRA Standard error of proper motion in RA (mas yr=') (n)
pmDE Proper motion in Dec. direction (mas yr—') (n)
¢_pmDE Standard error of proper motion in Dec. (mas yr=') (n)
Dup [V1] Source with duplicate sowrces

FG

e FG
Gmag

e Gmag
FBP

¢ FBP
BPmag
¢_BPmag
FRP

¢ FRP
RPmag
¢_RPmag
BP-RP
RV

e RV
Teft 2
AG
E(BP-RP)
Rad

Lum

G-band mean flux (e-s")

Error on G-band mean flux (e-s~ ')

G-band mean magnitude (Vega)

Standard error of G-band mean magnitude (Vega)
Mean flux in the integrated BP band (e- s™') (n)
Error on the integrated BP mean flux (e- s~ (n)
Integrated BP mean magnitude (Vega) (n)
Standard error of BP mean magnitude (Vega) (n)
Mean flux in the integrated RP band (e- s~') (n)
Error on the integrated RP mean flux (e- s™') (n)
Integrated RP mean magnitude (Vega) (n)
Standard error of RP mean magnitude (Vega)(n)
BP — RP colour

Spectroscopic radial velocity in the solar barycentric
reference frame (km s~") (n)

Radial velocity error (km ™)

Stellar effective temperature from A-P (K)
Estimate of extinction in the G band from (n)
Estimate of reddening from A-P (n)

Estimate of radius from A-FLAME (solRad) (n)
Estimate of luminosity from A-FLAME (solLum) (n)

Notes. (%) Source: SIMBAD.

Gaia DR2 data for 388 stars out of DR1 414

388 columns
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Data available

https://www.fractal-es.com/megaragtc-stellarlibrary
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Molla et al. 2022, to be submitted

Teff, log g and [Fe/H] determination
for the cool stars of DR1

Use of DR1 spectra @ PopStar models

NEXT TALK

MEGARA-GTC stellar spectral library - IIl. Estimating the MeGASTAR
stellar parameters for using in a synthesis model.

M. Molld'*, N. Cardiel™*, M.L. Garcia-Vargas®, I. Milldn-Irigoyen', E. Carrasco®, A. Gil de Paz*”’,

S. R. Berlanas®, and P. Gémez-Alvarez*

' Dpro. de Investipacidn Bdsica. CIEMAT. Avda. Complitense 40, E-28040 Madrid. Spain

¥ Dpto. de Fivica de la Tierra y Astrofivica, Fac. CC. Fisicas, Universidad Complatense de Madrid, Plaza de las Cienchas, 1, E- 28080 Modrid, Spain

) tnxticto de Fivica de Particulas y del Common, IPARCOS. Fac. CC. Fivivas, Universidad Complatense de Madrid, Plaza de las Cienchar 1, E-28040 Madrid, |
* FRACTAL S.LN.E, Calle Tutipdn 2, portal 13, 1A, E-28231 Las Rozas de Madrid, Spain

¥ Inaricato Nocional de Asteofisica, Optica y Electrinica, INVOE, Calle Luis Enrigue Erro |, C.P. 72840 Sama Maria Tenamsinla, Puedlo, Mexico

* Deparnamento de Fivica Aplicada, Universidad de Aliconte. 03690 San Vicente del Raspeig. Alicante. Spain

Accepted Recerved ; in original foem

ABSTRACT

MEGARA is the optical integral ficld and multi-object fibre-based spectrograph for the 10.4m Gran Telescopso Canarias that of-
fers medium-to-high spectral resolutions (FWHM) of R = 6000, 12000, and 20 000. We have created MecaStax an instrument-
oriented empirical stellar spectral library observed with MEGARA-GTC at high-resolution 8 = 20000 (HR-R and HR-1 VPH-
grating configurations). To correctly interpret the observations of galaxies and stellar clusters obtained with this instrument,
we aim to develop an evolutionary synthesis model to produce Spectral Encrgy Distributions for Simple Stellar Populations of
different ages and metallicities by using MeoaStar stellar spectra. To achieve this task we need the stellar parameters, namely
effective temperature, surface gravity and metallicity for all the stars in the libeary, This will allow us to associate, once selected
the most appropriate isochrone for the target metallicity, the stellar spectrum that better fit the theoretical parameters (Teff and
logg) of a given arca of the adopted isochrone. This piece of work describes how we have performed this task for stars cooler
than spectral type A. We present here the rectified spectra (once divided by their best-fitted continuum), as MecaStar spectra
are taken in filler-type GTC time so lack of an absolute flux calibration. We use a y* technique with which, by comparing theo-

retical stellar models with the observed MeaaStan spectra, we obtain their stellar parameters from the best fits. Finally, we show

R ITTRTA Y ALY
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MEGASTAR: paper IV

Berlanas et al. 2022 in prep.

Derive Teff, log g & [Fe/H] for B and hotter stars of DR1

The determination of the stellar parameters is very different for hot stars
FASTWIND models extended to the HR-I wavelength
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MEGASTAR: paper V

Second Release DR2 with ~700 stars in 2022
414 estrellas de DR1 + 263 (2020A, 20208, 2021A, 2021B)

Continuum fitting and normalized spectra
(Cardiel MNRAS 396, 2009)

Radial velocity corrected spectra

Physical parameters Teff, log g, [Fe/H] for all the stars determined with the same method
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MEGASTAR

A project in progress

Pilot program: MEGARA commissioning (2017)

Open time requested: 7 semesters (+ 2022A, 174 stars)
in filler mode

Reduced spectra : + 1200 MEGASTAR ideal
Database: public
Data Release 1.0: MEGASTAR DR1

Published papers: 2 + 3 in progress

Full Library (2989 stars, 2390 stars plotted)

Observed Stars (700 stars, 584 stars plotted)



SUMMARY

MEGASTAR

Is a precious tool to generate composite populations for the interpretation of MEGARA data

Attractive resource for stellar astrononomers interested in the study of individual stars at
high resolution

Resolution HR: R~ 20,000 & 8370-8885 A, Call (HR-1)



SUMMARY

MEGASTAR

Is a legacy project for the community

Its data and products are available through a public webpage

Resolution HR: R~ 20,000 & 8370-8885 A, Call (HR-I)
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