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NA €T 1S ESO’s Extremely Large Telescope (ELT) & .,,,:

e Largest optical-IR telescope: 39m aperture

e Novel 5 mirror telescope design, incl. Adaptive Optics
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C Hans and the ELT Science
METIS Working Group

Define its science drivers: “(The ELT) will also enable us to directly

study planetary systems during their formation from proto-
planetary discs around many nearby very young stars. Furthermore,
observations of giant planets in young stellar clusters and star
forming regions will trace their evolution as a function of age.”
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20-5ep-18 final meeting, Garching, February 27-28, 2012



C METIS is one of the first three
MET' SC|ent|f|c mstruments @ ELT!

g - 2ndarguablythe moh_st importéint facility-on the
MY ground to study, star formation inthe 20207,



C The Mid-Infrared ELT Imager
NMETIS and Spectrograph

J Imaging at 3 — 19 um. The imager (FoV ~ 12"), incl:

" |ow resolution slit spectroscopy
= coronagraphy for high contrast imaging

J High resolution (R ~ 100,000) IFU spectroscopy at
3—-5um, overa FoV<1”,

~ 300 nm
= coronagraphy for high contrast IFU spectroscopy

* incl. a mode with extended A\, ...

J All observing modes work at the diffraction limit
with a SCAO system (= © =0.023" at 3.5um).
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Circumstellar

‘Stellar Clusters .

S

History of the
Solar System
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Angular resolution ~ 0.023" at 3.5um
PS Sensitivity (100, 1hr) ~ 21.2 mag (1pJy) at L-band




(etis  Why METIS?

1. Angular Resolution
2. Point-source Sensitivity

3. High spectral Resolution at A, \r



NAETIS

*W49Ai — the most luminous SF region in"the Milky Way
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Spitzer-IRAC >1.7"
VLA (3.6cm) =>0.24"

METIS (10pum) ~ 0.065"
S palijerful H,O'maser
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NAETIS 2. Sensitivity

Infrared L / (K-L) CMD for 30 Doradus (Maercker & Burton (2005))

%

> sources with IR excess
<> KL-band sources only

O L-band sources only

METIS will extend standard
CMDs and CCDs to L-band!
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3. High-resolution Integral Field

NETIS Spectroscopy

The 3 - 5um range is extremely rich in spectral features:
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Wavelength (um) Brown et al. (2013)

The METIS IFU will allow you to make maps in these
spectral features at R ~100,000 = chemistry & kinematics
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G35.2: massive protostar, embedded in O e
large parental cloud, driving an outflow,  ©"v
which creates a cavity in the cloud. 5 ool K
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N-band is important to distinguish between models

Model image w/ 1M, disk “Observed” w/ VLT at 10 pm “Observed” w/ ELT at 10 pm
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Massive YSOs — 3-5um high
resolution Spectroscopy

MYSO CRL 2136 / IRS-1: L~ 7x10% L, D~ 2 kpc
OUE PCrc 0 O OUC C DPSE =10
pDarse DI da de
0
B
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_ M band spectrum of IRAS 18566+0408
Studies of |g
chemical g “ ’ ”| W"WI"“Q
composition |t o [ ’
and structure |* ,, mwm mm
"im w2 <o sm em sw |/ Dynamical studies with spectro-astro-
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@g Imaging of Proto-Planets

METIS will directly image the pp-disk and find rings, gaps,

and embedded planets
CO gas with METIS ALMA dust continuum

Transitional disk around N @@) gas traces an

SR 21 in Ophiuchus inner ring at ~7 AU
(known from CRIRES
spectro-astrometry —
Pontoppidan et al. 2008)

METIS simulation CO @ 4.7 uym

Pinilla et al., 2015

T 00 0.5 0.0 —0.5 —1



v Water Ice in proto-planetary
NETIS Disks

H,O ice is driving the formation of planetesimals.

So far, only observed in:

30

e emission at FIR (malfait et al. 1998, McClure et al. 2015)
only in spatially unresolved disks

20

- METIS will resolve the surface snow line region (@3 AU ~ 0.030")
around solar-mass stars

- METIS will image the distribution of water ice on small dust grains
at great detail in more luminous systems.
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1 (Body vs. Brain)In these football matches even MPE directors participated, either as referees or active players.
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..anditis

so obvious,
isn’t it?

Hmmm...

\

Lee Hartmann

Francesco Palla



presents:

Star Formation 101

featuring Hans Zinnecker



I’'m gonna tell you now
how star formation works.




To get started you
need a dense medium,
and cooling is very
Important!




A couple of bubble-
shaped cores form,
with sizes following a
power-law.

I’'ll show you how ...




The earliest stages are
hard to observe,

though, because they
are highly obscured.




Many young
stars have
close
companions!




And although the binding energies are high,
many binaries get separated, while the infall
of matter still continues!
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