To those whose work makes mine possible!

Stellar Evolution models, atomic and nuclear physics and chemistry,
stellar atmosphere models, codes to connect this work to analyses of
astrophysical data.

ReSOlved Stars Spectroscopy velocities, metallicity, abundances

Frebel & Norris 2015
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W Stars as living fossils

Probing Different Environments
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We can't study all galaxies with the same detail and beyond the
Local Group with current facilities.
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Stellar Mass in Local Group...

Mass of stars in Milky Way ~ 6 x 1019 Mg

Mass of stars in classical dSph ~ [-100 x 106 Mo

Mass of stars in UFDs ~ 0.1 - 100 x 10 Mg

Mass of stars in Segue | UFD ~ 600 - 1200 Me

Dwarf galaxies are likely to be the most ancient
star formation sites in the Universe -

small galaxies formed first
key probes of conditions early universe




HI gas around the Magellanic Clouds Global Properties of Galaxies
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Metallicity-luminosity relationship for
dwarf galaxies in the Local Group.
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CMDs (photometry)

give star formation histories

Abundances (spectroscopy)
give chemical evolution
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Intermediate Resolution
Spectroscopy

Fe Mg, Si,Ca,S Ni, CrY,Ba, La, Nd, Eu
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Zinc is an important element for tying
down supernovae masses and energies

Putting it together in Sculptor
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Measuring the Timescale for Chemical
Evolution in Sculptor
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The most ancient stars...
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Carbon Rich Stars The First CEMP-no star in Sculptor
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R>25 000 spectra; NLTE analysis

Mashonkina et al. 2017a,b

Strontium & Barium & Magnesium

to remove any potential pollution of Fe by the ejecta of SNIla
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dSph & UFD galaxies have different detailed
ABUNDANCE properties:

either - caused by early formation processes

OR - UFDs could be ancient outer
fragments of larger galaxies

or in UFDs the effect of star formation is
different (minihalos)

dSph & UFD & Milky Way
have different detailed ABUNDANCE

properties

It seems a star typically retains the
imprint of the environment in which it
formed.

Importance of large spectroscopic surveys

Gaia

‘ FLAMES, WEAVE, 4MOST,
MOONS

Ultra-precision,
over years

Proper Astrophysical

motions deep ,m parameters

LR
Transverse Radial velod Ages, Z, histories,
velocities adia| velocity astrophysics

+ abundances

Requirements on surveys come
» from how well we need to know elemental
abundances and stellar parameters.

based on scheme in Gilmore, Randich et al. (2013)

Gaia stars R>16 miss radial velocity.

need spectroscopy in both hemispheres for MW studies - especially halo




AMOST-GA surveys

Wide-field highly multiplexed spectroscopic facility on VISTA Halo LR survey footprint

— 2.5 deg diameter FOV and 2400 fibers

— 2 LR (R-5-8k) and HR (19-21k) spectrographs
— High throughput/ high survey efficiency

— Start of operations in November 2022

Calioration units  Wide-Field Corrector

Fibre positioner

Consortium Survey Brightness range  Targets
(magnitudes) (millions)

S1 Milky Way Halo LR 150<G<200 15

S2  Milky Way Halo HR 120=<G=<170 15

S3  Milky Way Disc and Bulge LR (4MIDABLE-LR) 14.0<G<19.0 10.0
S4  Milky Way Disc and Bulge HR (4MIDABLE-HR)  10.0 <G < 15.5 25
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JancasterEZy ESO Messenger 175 — March 2019

Southampton (RS

There is an effort to develop an ESO project

for the next decade - with a multi-object high
resolution (R>40-60k) spectrograph for a VLT to
operate in survey mode to follow up 4MOST.
Concentrating on blue sensitivity, improving
spectrograph and fibre throughput.

Please get in touch if you are interested.




