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Resolved Stars Spectroscopy

Imaging
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Foundations of stellar
po Pula(:ioh research

Mvis §

-2 B

Walter Baade (1893-1960)

stars fall into two distinct populations:
Pop | and Pop |l

In the spring of 1953, I witnessed Walter Baade and Jan Oort dreaming aloud

about European astronomers’ creating a powerful joint observatory—the dream
that became the European Southern Observatory (ESO).

Adriaan Blaauw (2004) ARAA, 42, | Baade 1944a Ap), 100, 137
Baade 1944b Ap), 100, 147



The Local G'rou,p
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The Milly Way Halo
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Grlobular Clusters

(and a few ultra-faints)
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Global Properties: Luminosity & size
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- Wide Field Imaging down to oldest MSTOs
(Star formation histories, structure, ages)

- LR metallicities and velocities over wide field
([Fe/H], kinematics & mass modeling)

- Follow up: looking for rare objects, like
extremely metal poor stars

-HR abundances (numerous chemical
elements, e.g., Fe, Mg, Ca, Ba, NI etc.)
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Probing Different Environments

Smecker-Hane et al. 2002
LMC bar (WFPCZ)

Cole et al. 2007
Leo A (ACS)

McQuinn et al. 2010
NGC 1569 (ACS)

Aloisi et al. 2007
I Zw18 (ACS)
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We can’t study all galaxies with the same detail and beyond the Local Group it becomes
particularly difficult with current facilities.



RR Lyr Variable Stars

Oosterhoff Dicotomy
Oosterhoff (1939)

mean periods of their RR Lyrae stars.

Galactic Globular clusters
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Dichotomy also present in field stars....
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10% SFR (Myyr~'kpc2)

IR Imaging: E-AGB stars
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* Metallicity
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More distant studies of massive stars

in star-forming system

Only the very closest galaxies
can be subjects of detailed
abundance studies of old

(RGB) stars: dSph+UFD
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UVES

Bagnulo et al. 2003, ESO Messenger |14, 10
' HD 37495 (F4V)
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Relative Flux
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Metballic E.Ev Indicators

American Science and Engineering Inc, (AS&E)



Ca 1II Eripi.e.!:

Only valid for RGB stars!!

Wesea+Wesez (R)
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Ca II briplet recalibrakion

Old Calibration

New Calibration
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Metal Poor tails...

Starkenburg et al. 2010
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Kinematics & Cke.mi.s &r
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Distawnt E.‘artj T ype Stars
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Detailed Abundances

e elements ae

¥, s
A BOELDO®E

0O <O N
BN\ 6 G @ “» m
Y 08 s W3R RO S
T I LN
B0 £ ©O ¢




EMPS in
Gralactic halo

ESO Large Programme:
“The First Stars”

30 giants:
4.1 <[Fe/H] <-2.7

The absence of significant star-
to-star scatter — given that
these stars likely boast in the
mean only ~ one progenitor
implies a robust
nucleosynthesis mechanism
and/or a narrow mass range of
(massive) star zero-metallicity
progenitors.
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Alpha element abundances in dSpk

“The Knee”
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Christlieb star...
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Normalised Flux

CQHQ“ SEQ" [Fe/H] = -4.9 . <0.00007% heavier elements
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Extremely Metal Poor stars:
clues to galaxy formation
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Resolved Stellar Populations in Dwarf Galaxies:

_— " can allow an unobscured look back into the earliest epoch of galaxy formation.

~“ " = are particularly sensitive to p s_i;éal- processes, such as feedback.
“~ = are the most dark matter dominated objects we know of. o
" = there are several of them nearby enough for detailed study (but need to extend...) #
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The FOTORE:

ELT/MICADO + HARMONI

galaxy @ 15 Mpc

HR spectra of individual stars
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