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Large samples for population studies
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KMOS: Stellar Evolution around the GC
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New windows for stellar studies

Sabbi et al. (2013)

AO correction better in J-band, and stars are intrinsically red (I-J) = 0.5-1.0
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departure coefficients

Spectroscopy of Red Supergiants

Refining the atomic data: nLTE effects
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J-band method now tested for RSGs - tests for RGB stars to come

Huge potential for observations with 8-10m & ELTs
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HUGE surveys, >106 stars

* Inner MW

MW disk, halo
Magellanic Clouds
LG dwarfs/Irrs

Timeline

Science & Technology Facilities Council

La Palma MOS Conf. - Chris Evans - March 2015 W UK Astronomy Technology Centre



Star-formation - Always Clustered?

RVs in Cyg OB2 (from Nick Wright’s talk at Rhoges meeting in 2013)
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“There’s a capacity for appetite that a whole
THE VERY LARGE TEESWOPE [\]
THE. EXTREVELY (ARGE. TELESCOPE [WA]
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THE OPPRESSIVELY CoLossAL TELESCOPE
THE MIND-NUMBINGLY VAST TELESCOPE

THE DESPAIR TELESCOPE

THE CATRCLYSHIC TELESCOPE

THE TELESCOPE OF DEVASTATION

THE NIGHTMIARE. SCOPE

THE. INAINITE TELESCOPE
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Current Limits
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Even more extreme environments

region #3 with LBY

Leo P
Giovanelli et al. (2013)

Rhode et al. (2013): 1.5-2Mpc

Skillman et al. (2013):
12+log(0/H)=7.14

~12 Mpc
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E-ELT Enters Construction Phase

ESO Council gives green light for E-ELT
construction




E-ELT Instrumentation: ESO Roadmap

Future decision points mapped out

Two 1st-light instruments

2002

2013

HARMONI

METIS

EPICS

2004

MICADO

VISIR start on-sky.
Detector check.

Call for proposals

Start Ph A

2005

Consortium selection

for construction

2006

Call for Proposals

Start ETD

2017

Start Ph A

2018

2019

2020

2021

TRL check — start when
ready

2022

2023
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MOSAeéeRerprirentents

MOS workshop in Adam (Oct’12)
Meetings in UK, Ita, Fra, Bra, NL The Seie
S n

Scie f'opean ELT Iti
New Science Simulations

‘ELT-MOS White Paper’ i

Updates to White Paper

White Paper v2; Phase A call arXiv:1501.04726
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MOS Requirements
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MOS Requirements

° ngh mu{tipleX: Multi-Object AO
Integrated-light (GLAO) spectrosco

* High definition:
Tens of channels using high-perfor

% Laser GS (O LGS WFS (+DM)
% Natural GS O TT Sensor

® Science target IFU+DM
WFS-DM control loop
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MOS Observations

HST-ACS

Effective multiplex of >>100
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MOS Observations

HST-ACS NGC55

N<orm. flux
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MOS Observations
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MOS Observations
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Technical Challenges: AO

HST + NICMOS CANARY + CAMICAZ
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Technical Challenges: Design
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Design work ongoing: one possible focal-plane architecture:
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Summary

e MOS instruments are workhorses of current large telescopes

MOS instruments early-on in GMT and TMT plans

e Huge potential for stellar spectroscopy with E-ELT + MOSAIC

White Paper presenting top-level cases

Phase A study coming soon...




Science with MOS: Towards the ELT Era

Cefalu, Sicily - 7-11 Sept. 2015
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HARMONI

1st-light spectrograph (Pl: N. Thatte, Oxford)

40 mas
20 mas 10 mas 4 mas
O =
Best Highest
combination spatial
For extended For optimal of sensitivity resolution
sources & sensitivity and spatial (diffraction
optimal FoV (faint targets) resolution limited)

5" x 10" |28 x 256
spaxels at all
scales

2.5" x 5"
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Final specs now converging for PDR phase



Technical Challenges: Design
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Phase A to start late 2015



Spectroscopy of Red Supergiants

KMOS MOSFIRE
NGC 6822 - Patrick et al. (2015) M31 - Gazak et al. (in prep)
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Bressert et al. (2012)
Star-formation - Isolated?

e Apparently single stars & with RVs within 16 of mean RVs
e Associated with molecular filaments
e HST images: no obvious clusters, proper motion

« Proper motion studies with HST underway
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Star-formation - clustered? Isolated?

Stochastic Sampling

500 M. 500 M. 500 M.
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Current Limits

al

Mgli Hel |

NGC 3621 .

=5
CEb T Mmoo 0 TN

Normalized flux
z
o
(o]

Bresolin et al. (2001)
Kudritzki et al. (2014)

Science & Technology Facilities Council

La Palma MOS Conf. - Chris Evans - March 2015 W UK Astronomy Technology Centre



Star-formation - clustered? Isolated?

Sorted Sampling
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Current Limits
Tramper et al. (2011)
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Pitch: Red Supergiants as probes of metallicity
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