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ABSTRACT

MEGARA is the optical integral field and multi-object fibre-based spectrograph for the 10.4m Gran
Telescopio Canarias that offers medium-to-high spectral resolutions (FWHM) of R=6000, 12000,
and 20000.

We have created MEGASTAR an instrument-oriented observed
with MEGARA-GTC at high-resolution R=20000 (HR-R and HR-I VPH-grating configurations).

To correctly interpret the observations of galaxies and stellar clusters obtained with this instrument,
we aim to develop to produce Spectral Energy Distributions for
Simple Stellar Populations of different ages and metallicities by using MEGASTAR stellar spectra.

To achieve this task we need , hamely effective temperature, surface

gravity and metallicity for the stars in the library. This will allow us to associate, the stellar spectrum
that better fit the theoretical parameters (Teff, and log g) of each point of the isochrone, selected
according the metallicity.

This work describes how we have performed this task for stars cooler than B2.
We present here the rectified spectra

We use a y? technique: by comparing theoretical stellar models with the observed MEGASTAR spectra, we
obtain their stellar parameters from the best fits.

We show preliminary predictions obtained with the evolutionary synthesis MegaPopStar model, using spectra
from this MEGASTAR stellar library for Z, metallicity and t= 40 Myr without early-B, O and WR stars.
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ABSTRACT

MEGARA is the optical imtegral Beld and multi-object fibee-based spes 104m Gran Telescopio Canarias that
offers medium-1o-high speceral resolutioas (FWHM) of R > 6000, IWW We have crealed MEGASTAR. an
instrument-orienied empirical stellar spectral libeary observed with MEG > o high-resolution K = 20000 (HR-R and
HR.1 VPH gruling configurations). To correctly interpret the MV@ galavies and siellar clusters obtained with this
instrument, we am 1o develop am evolutiosary synthesis model o ce Spectral Energy Distributions for Simple Stellar
Populatioas of dilferent ages and metallicities by using MEGASTAR stellar spectra. To achieve this tek we need the stellar
parameters, namely effective tempersture, surface gravity and metallicity for the stars in the hbrary. This will allow as 1o
associste, once selected the most appropriate isochrone for the target metallicity, the siellar spectnam that betier 61 the theoretical
parameters ( Tog, and bog 2) of a given poént of the ksochrone. This piece of work describes how we have performed this task for
349 stars (2 of them repeated) cooler than spectral type B2 We present here the rectified spectra (once divided by their best.
fitted comtinuum), as MEGASTAR spectra ane taken in filler-type GTC time so lack of an absolute flux calibration. We use a y°

technique with which, by comparing theoretical siellar models wigh the observed MEGASTAR spectra, we obtain their stellar
rarsmeters froen the hoot fits Floally we dhoae nen limineey rendictinne nbtained with the sunlntiomary cvnthesic MrcaPreSrae
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1° To rectify the spectra with rﬁ‘mmm'ﬁm?
boundfit: finding the continuum to e 111 A | e
obtain a flat spectrum (Cardiel g ,
2009) | ’ "
@ (o) 0zl ©
2° To compare with theoretical e e
stellar spectra from Munari et al. | | w| AT &
(2005,MUNOS), also rectified, to ;': W {rmmm’ ™ fl ™ w mmm
estimate the radial velocity and £ 300 \ ‘ |
thus to correct them ' 5
e ‘ © “1 o

3° To do a fit with a y2 technique e O RSO N UM BOG I  D T .
and find the best MUNO5 model https //boundflt readthedocs |o/en/Iatest/
able to reproduce the observed
spectrum. The SNR gives the o i .
uncertainty of the data
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Our sample: 351 stars from the DR1, spectral
types cooler than B2

T T
Cool Stars

777777

3

log N,

L Flat

B(L) A F G K M S

Our code of fitting uses the MUNOS models
with different temperaturas following the
spectral type of stars

We have first applied the method to the same
MUNO5 models, after to be added noise
according different SNR=50,100 and 200

% Failure

0 1 1 1
0 50 100 150 200 250
SNR
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Spectral  Number expected Tog

Fractal

ftting Tog

Type of stars range [K] range (K]
S 1 < 3000 < 4550
M 13 < 3700 < 4550
K 38 3700-5200 3000-8000
G 113 5200-6000 3000-8000
F 78 6000-7500 3000-8000
A 28 750010000 7000-15000
B(L) 79 10000 = 22500  9000-25000
SNR=50 SNR=100 SNR=200

Molld et al.
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Good results for Teff except for the coolest stars that do not exist in MUNO5 (Teff < 3500)

Worst estimates for log g and [M/H]
In particular, we find lower metallicities for a set of stars with solar values in the literature

Table 1 Secller Parmercion 2 cbtaiscd from cor boat S8 0 Masan models muing doth HR-R and HR.| sooupe. The complce tablc for fae 350 stan of cex
whanple o pives calise. The sar saroe oma (1 ke sicllar parsmcten, cffoctan copoeataw. Ty, & K oosta, gravity Jog ¢ and metaicey (M H], & foand
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Good results for Teff except for the coolest stars that do not exist in MUNOS5 (Teff > 3500)
Worst estimates for log g and [M/H]
In particular, we find lower metallicities for a set of stars with solar values in the literature

The literature gives
[M/H]=+0.28 dex

We find [M/H]=-0.5 dex
Following the sequence
in metallicity, our results
are more probable
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EVOLUTIONARY SYNTHESIS MODELS WITH MUNARI+2005
STELLAR SPECTRA
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By using the HRpyPopStar code

By taking the isochrones from Padova group

By selecting the stars from MEGASTAR closer in Teff and logg

Each spectra is weighthed taking into account the Lbol, the number of stars (IMF) in each
point of the isochrone and the luminosity in the spectral ranges of HR-R and HR-I setups
Applied to an stellar population of metallicity Z=Z, and age t = 40 Myr
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By using the HRpyPopStar code

By taking the isochrones from Padova group

By selecting the stars from MEGASTAR closer in Teff and log g

Each spectrum is weighthed taking into account the Lbol, the number of stars (IMF) in each
point of the isochrone and the luminosity in the spectral ranges of HR-R and HR-I setups
Applied to a stellar population of metallicity Z=Z, and age 1 = 40 Myr
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There are still differences due to the lack of certain stars:

* The variety of stellar parameters in the present subsample of stars compared
with the models is still small

* This produces an artificial spectra shift towards stellar populations with stars
more similar to the ones presented in MEGASTAR at this moment.

* Thus, there are only 3 A-stars with solar metallicity included in this first version
of the model

*  We need continue with the Project ©
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SUMMARY

We have presented our project in Garcia-Vargas et al. (2021)

We have presented our first Data Release in Carrasco et al. (2022) with 414 stars (828 spectra in
HR-R and HR-| setups), as E. Carrasco has presented before.

We have analyzed spectra for 350 stars in the cool spectral range: from later tan B2 until S stars,

by determining their stellar parameters, Teff, log g and [M/H] from the comparison with Munari et
al. (2005) models.

We have included these spectra as stellar library in the evolutionary synthesis model (HR-

pyPopStar, Millan-Irigoyen et al. 2021), showing the preliminary spectra models obtained with
MEGAPOPTAR for Z=Z5 and 1= 40Myr.

This new code still needs more types of stars, with a higher variation in gravity and metallicity, so
we will continue our observations (if possible) next semesters in GTC-MEGARA

We will present our DR2 soon (Carrasco et al. in preparation).

We will do a similar analysis to this one for the hottest stars in MEGASTAR (S.R.Berlanas et al. in
preparation). This will allows to us to extend MEGAPOPSTAR to ages t < 20 Myr.

It is our intention, to check the MEGAPOPSTAR model with observations of the galaxy NGC 628.
We have been already granted with 20 hrs, 4 pointings along the radius of this galaxy for these
same setups . This is a disk dynamically cold (c=14 km/s) where we expect to see the advantage of
the high spectral resolution.
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