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Definition of massive star

- Stars initiating Carbon burning (= 8 M. ).

- Stars ending up their lives in supernova explosions (=
8.5 . M_— Smart+ 2009, MNRAS 395, 1409 - but

closer to 10 M_from theory — e.g. Jones+ 2013, ApJ 772,
150)

- Stars with self-initiating radiation-driven winds.

«OB stars (02-B2V, 02-B9 I-lll - Reed 2009, AJ 125, 2531)
- Later type supergiants: the most luminous AFGK SGs, M-type SGs
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Effects of massive stars on their environment

High-mass stars impact on the environment, via stellar winds, UV
radiation, and, eventually, supernova explosions. Main effects are:
- Ionisation of neutral atoms (creation of H Il regions) — in
cosmology, reionisation
 Generation of shock waves within molecular clouds = dispersion,
end of star formation.
* Destruction of accretion disks around lower-mass (proto-)stars
On the long term, they are the progenitors of compact objects =
generation of high-energy sources, gravitational wave event
progenitors.
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Effect on star formation

Cloud destruction. High-mass Triggering of

Radiation pressure stars ew generations.
sweeping away
material.

As fine dust particles clump together deep inside
the protoplanetary disk, ultraviolet radiation from
a nearby hot star eats away at the disk. The outer
portions of the gas bubble are then heated'and
removed by energetic ultraviolet radiation.
Material falling from the disk toward the

central object fuels twin gas jefS.  mmmm—
bble

~ Protoplafetary.
disk

LL Orionis, HST 1images
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How to study
them??
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Dwarf Stars (Luminosity Class V)
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Stellar parameters for OB stars

Spectral resolution R ~ 10000 1s desirable, but R
~ 5000 with high S/N will do the job.
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Abundances for OB stars

Spectral resolution R > 10000 1s necessary with >

20000 highly desirable
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Automatised abundance determination for a
supergiant in NGC 663 Marco+ submitted.

Analysis by N.
Castro (AIP,
Germany)
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Stellar parameters for cool supergiants

Spectral resolution R ~ 10000 is wanted,
although a bit less may do

Star Other Gaia Spectral Tef log g [M/H] Uhel RV (Gaia)
name DR2 type (K) (dex) (kms™') (kms™!)
A TYC 5121-543-1 4256511915482900608  G8Ib-II 4693 £46 1.1 £0.11 —0.05+0.06 40.6£0.2 -
B GSC 0512100622  4256512843232515840 G811 4620+ 51 1424012 4+0.01 £0.07 424+02 40.14+04
C TYC 5121-819-1 4253508943153458048 KOIb 4639 £40 088 £0.11 +0.02£0.06 39.8+02 —
D TYC 5121-218-1 4253508702635208832 G81Ib 4640 +£48 1.02+0.11 —0.07+£0.06 41.1+02 408+0.5
E CM Sct 4253603501158148736 — 5431 £36 1.03+£0.09 —0.15+£0.04 474+03 -
F TYC 5121-758-1 4253603501158148736 MIIb 3840 +£20 0334009 —0.10£0.05 41.6%+02 -
G 4256511468842481408 KOII 4725 +44 133£0.09 +0.124+0.05 415£02 41.6+04
H TYC 5121-684-1 4253603501158148736 G31b 5105+27 072+£0.08 —0.07+£0.04 41.1+£02 41.8+02
I TYCS5125—1531-1  4253499219346450432  KOIb-II  4755+22 091+0.06 +0.08+£0.03 435+06 421403
] 4253597556923196672 K311 4137 +£40  0.65+0.1 —0.06 +£0.06 434+0.2 —

MCIU with funding from the European Union NextGenerationEU and
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Abundances for cool supergiants

Spectral resolutlon R > 20 000 1s mandatory

Line fitting
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Low-luminosity supergiants in NGC 6067
Alonso Santiago+17, MNRAS 469, 1330

Analysis with SteParSyn
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The WEAVE project

« Next generation instrument for the 4.2 m
WHT in La Palma

* Led by ING (Spain, UK; The Netherlands)
with substantial backing from other
European countries

* > 150 researchers involved in design and
science teams
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» Multi-mode spectrograph with:
‘Multi-object
Large integral field
Several mini-IFU

« Two resolutions offered

 Operation mostly in survey mode,
with several survey strands covering
stellar astrophysics, galaxy evolution
and cosmology

« Expected to be a major player, but
already delayed by 6 years.

 LIFU is in operation with some survey
observations done since summer

« MOS in comissioning
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More than 900 fibers can be allocated by
the two robot positioners
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Main surveys at R ~ 5000

Pl The ASFAE’s research projects acknowledge the financial support from the

i s @l VICIU with funding from the European Union NextGenerationEU and
Generalitat Valenciana.
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High-resolution mode at
R ~ 20000

APOGIH
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The Astro+ database

https://astroplus.ua.es
PROMETEQO/2019/041

(web/server)

A@ Home  Documentation

I%STRO+

A project that puts together Astrophysics and Computer Science via
Machine Learning and Big Data

Q L

Search for the stars in Upload spectras to the
the database and see database and check
all their details the status

MCIU with funding from the European Union NextGenerationEU and

ﬂ The ASFAE's research projects acknowledge the financial support from the
Generalitat Valenciana

Register | Sign in

&

Take a look for more
information about the
application
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P.l. Amparo Marco

* Gather spectra

* Unify

e Standardize

* Analysis tools
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Search for a spectrum 1D

Search
[
Identifier query Coordinate query TAP query ( O O I I I l a I ‘ S
We use all the Simbad Identifiers
Identifier
eSO uer
Examples: HD 15570, HIP 11837
Search

Identifier query Coordinate query TAP query
o B Search
RA Examples: . B
r query uel
2054 05.689 +37 01 17.38 dentifier query Coordinate query query

DEC 10:12:45.3-45:17:50

B
! o based on Al. Thus, it is not possible to search for data under analysis using this query.

W Download available fields

Query

Examples: TEMP_EFF > 4500 AND TEMP_EF

The ASFAE’s research projects acknowledge the financial support from the
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Spectrum

Incorrect

Correct

Reject
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Assign identification and catalogue data

< sack HD25141 Spectra

FITS

Header Data

MAINID HDZ5141

RA 60574913025
DEC 525716964722

s Date 2020-

ASCII o

Exposure Time 500

1222121763

Catalog ID

User Simbad 1D HD 25141

Automatic Simbad ID HD 25141

APIs — s

MB AD el 5 eememwn ;
{ I ,

source_id ru dec e paraliax pmea_error

M S S 251839191272857730 60 560157854220485  5287729813629429 1

designation n dec phqual gat gon  hm im xdate vim_opt scan rdfig pl

04021444+5262383  60.SEO174  S2877312 AAA 012 149444 8455 8474 19991013 891 105 12 |8 %

. aia ’
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Automatic Analysis tools

{ Data Base

|
l Read Spectrum

P.l. Ignacio Negueruelay Amparo Marco
HIAMAS , reference ASFAE/2022/017

[ Parameters ]——[ Parameters } I
!

| DataBase | 55000 — 15000 K 8000 — 3200 K

ﬂ The ASFAE's research projects acknowledge the financial support from the

MCIU with funding from the European Union NextGenerationEU and 2 B =
Generalitat Valenciana IF"La"_c,'adEo por SMz 3 cowowo st
a Unién Europea | g E MR | INNOVACION

NextGenerationEU

b2
% GENERALITAT

\\\ VALENCIANA GVANE)T




HILINETHERE Fully

"
-

n

The ASFAE’s research projects acknowledge the financial support from the
MCIU with funding from the European Union NextGenerationEU and
Generalitat Valenciana

Automatic Line detection and quantification

HALPHA Found DG Eml

HEETA fowa + SN

HD17603
HGANMA Fourd + SN OELTA Founs + SN

HEPS Founa

HEMG2E Found + SN

HEI4121 Found

HEI143 Found

WEI3ET Found + S8 HEI4TL Found + SIN

HE4922 Found + SN

HESOLS Fousa 4 SN

HESETS Fowd + SN

HEIB6TS Feund « 5% HENALCO Found + S

HEIMSAL Found + S

HElE8E Found 06

HEA5411 Found + SV

OHS592 Fourd ¢ SN

544128 Fourd 5413) Found

SAIG347 Found + Flet

SiIVeass Foond + %

4287 Found + Flat

NIKAYI Founs NI4447 Found

SIAESL Fourd + SM

WIKI79 Founs + SN

™M

h

V4058 Found

AN Founs +

s

NASEBG Found + SN

FEM233 Founs + SN FEMSOS Found + Fiat
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Linc Lambda V., Vsini/l
Ha 6562.80
Hp 486133 X
Hy 434046 X
Hé 410174 X
He 397007 X
Hei14026  4026.19 X 15
He14121 412082
He14387 438793 X
He14471 447147 X 9
He14713 471316 X 7
He14922 4921.93 14
He15015 501567 X 8
He15875 587562 X 10
He16678  6678.15
Hend200  4199.83 11
Hend541 454159 X 13
Hend686  4685.71
Hen 5411 5411.52 12
Om5592 559237 X 1
Sin4128  4128.07
Sin4131 4130.89
Sin 6347 6347.11
Sin 6371 637137 X
Sim4552 455262 X 2
Siiv4089  4088.85 5
Siv4lle 411610 X 6
Siiv4629  4628.62
Siivd4631  4631.24
Siiv4638  4638.28
Mgnd481 4481.15 X 4
Cu 4267 426724 X 3
Nu 4433 4432.74
Nun 4447 4447.03
Nmd379 4379.11 X
N 4511 451091 X
Nm4515 451486 X
Niv4058  4057.76
Niv 6381  6380.77
Nv 4603 4603.73
Nv 4620 4619.98
Can3934  3933.66
Nai1 5889 5889.95
Na15895  5895.92
Fend233 423316
FendS08  4508.28
Fen 4549 454947
Fend923 492392
Fen 5018 5018.44
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HILINETHERE

THE ROTATIONAL SPEEDS OF THE STARS.
¥ A. Carroll, M.A., Ph.D., and L. §. Ingram, M.A.

\'86. Rotational Kernel Function
| G X T
—— input function

— g function

. 10!

10:5
to Earth
>
1077 4
. T T T T T T T
\ 20 40 60 80 100 120 140
Km/s . . .
'\ / Fourier-Bessel function Deeming et al. (1975)
2 G function OIlI5592 Vsini:95.45[Km/s] Vmacro:108.1[Km/s]
\ 1.02
.

\ 1.00
0.98 A
0.96 A
0944 — Observation

—— Analysed
0024 — Radial-Tangential Macro
’ —— Rotational Kernel
0904 Rotation+Macro
5586 5588 5590 5592 5594 5596 5598
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HICHI

HD12993
T3809370He13Q130b10.xdr
HALPHA HBETA HGAMMA HDELTA HEPS
x2:0.02 x3:0.05 Xx%:0.04 x%:0.25 Xx%:0.15
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HIBAND
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MCIU with funding from the European Union NextGenerationEU and
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Quality control

102 Stars

The IACOB project

vsini demination

Vsini Holgado et al. 2018

V. Spectroscopic parameters of the O-type stars in the modern grid of standards
for spectral classification*

G. Holgado!-2, S. Simén-Diaz!-2, R. H. Barba®, J. Puls*, A. Herrero'-2, N. Castro’, M. Garcia®,
J. Maiz Apelldniz’, 1. Negueruela®, and C. Sabin-Sanjulidn’

Wl The ASFAE’s research projects acknowledge the financial support from the
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Quality control

Parameter determination
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Quality control

Radial Velocity Correlation
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Running time

Proceso ANTES AHORA
Classificador 1m35s 15s x 4
HiChi 1h20m 5m x 20

Stepar 1h30m 12m x 10

Rubke et al. (in prep)
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* ML tool to determine parameters for the cool stars without having
to resort to very time consuming MC simulations.

- Large numbers of spectra with parameter determination needed to
train.

- ML tool that will consider ~10* WEAVE spectra of cool luminous
stars and try unsupervised learning.
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e TFG

e TITULO: USO DE TECNICAS DE APRENDIZAJE AUTOMATICO
(MACHINE LEARNING) SOBRE DATOS ESTELARES.

e TITULO: TECNICAS DE DEEP LEARNING PARA DETECCION DE
BINARIEDAD EN ESTRELLAS. (En desarrollo)

@ e TIiTULO: BUSQUEDAY CARACTERIZACION DE CUMULOS
ESTELARES EN LA GALAXIA MEDIANTE APRENDIZAJE
AUTOMATICO. (En desarrollo)
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