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Develop + operate world-class observing facilities for astronomical research
Organise collaborations in astronomy (ESO workshops, ESO-ESA, ESO-CERN, ...)

ESO created by five Member States: BE, FR, DE, SE, NL
Goal: build a large telescope in southern hemisphere
<> This became the 3.6-m telescope on Cerro La Silla (1976)

15+1 Member States (~30% of world’s astronomers), may increase further
VLT on Paranal is world-class ground-based system

ALMA (both in partnership) on Chajnantor (+ APEX)

ESO Fellowship and Studentship schemes

Construction of 39-m ESO ELT on Armazones has started

Cherenkov Telescope Array South: getting ready to sign hosting agreement



ESO organigram

Organisational Structure Septembar 2017

Director General

D G ] Xavier Barcons I T ‘
Spacial M\g!o(ln the DG Cabinet Drlned_ﬁec;:eseuanm Intemal Auditor
Direclor General Laura Comendador in e Elena Liopis
Markus Kissler-Patig Frutos Femando Comeron
[ I I 1
Directorate of . . . .
. . Directorate of Directorate of Directorate of Directorate for
Administration L . " -
I r e C t 0 r S Engineering Programmes Operations Science
Jean-Michel Bonneau " " o
Michéle Péron Adrian Russell Andreas Kaufer Robert lvison
(intarim)
I 1 1
Contracts and ) La Sika Paranal Data Managamen! & Evropean ALMA Suppor|
pem | | rmeurement || tnformation Technoiogy | | ELT Programme | Obsarvatoy Opermtions | Carire | | Project Science
Amout Tromp Dleter Suchar Robeno Tamal Andreas Kaufer Michael Sterzik Leonardo Test {interim) Jazon Spyromil
" Amazones " . "
Facilty, Logisics, Control Software & Science Operations Otserving Programmes
L Transport | | Enginesring | H‘;W,;I;:'r:;\? U I3 al Back-end Operations. | | Ama Computing || Office
Erich Sml Jachen Haucke Sffen Misske Marting Romariela Erich Schrrid Ferdinando Patat
Mark Casall
- Earanal Insrumentation Maininanpe, Support ALMA Technical Education and Public
- France || Electronic Enginsering - Frogmmme Ll and Engineering User Support | Suppan || Outreach
Rerate Brurner Chiistian Lucui: Luga Pasquini Maxime Bocoas Maina Rekuba P Lars Lincherg Chrtstmnasn
D e tS - Jechnoogy Logistics and Facities ALMA Regonal Office for Science
Human Resourcas. Mechanical Engneering Development 5 P piifeid Gerohing
— . - Programme n ares 1 1
Heidi Schmidt Franz Koch "
Mark Casall Chiistine Desbodes Matin Zwaan Eric Emaellam
Ofice for Science
Infrastruciure Chile Optical Engireerng Project Management La Silla Chile
Jean-Michel Banneay Samuel Lévgue Florian Kerer Ivo Sadane Caudo De Figueredo
Ml
Science Operation APEX
m Sofwars Thomas Klen
Pascal Ballaster
—
System Enginesrng
Geradd Hechendlaikner




ESO’s world

Paranal/Armazones

La Silla

Santiago
+

+ES+
@ able at:
+

gov/apod/ap001127.html

Astronomy Picture of the Day
2000 November 27
http://antwrp.gsfc.nasa.gov/apod/astropix.html
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Why Chile?












La Sllla IS homg to the world’s foremost exoplanet 'unter ‘HARPS
(High Accuraé* Radial veIOC|ty Planet“Searcher) X high-
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La Silla

New mstrumentatlon
< 3.6-m strengthened further for exoplanet (RV) research
< HARPS laser f frequem:y comb allows ~2 cm/s RVs
< N@S approved ((plchrmc qlongsmleHARPS)
< NTT focused ontransient follow-up in LSST\eé
<+ SQKS selected for the NTT (also ULTRACAM)
{- Should ensure exciting science from La Silla through 2025+

Small telescopes/robots operated by external consortia
% 2.2-m MPG, 1.5-m Danish, 1.2-m Leonhard Euler
< TRAPPIST (1x60cm), EXTrA (3x60cm), MASCARA, BlackGEM (3x65cm), ...
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Paranal
Very Large Telescope (VLT)

and Yepun

Kueyen, Melipal,
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Paranal

s —— VISTA 4 ATSs







Integrated system

UVES
FLAMES
XSHOOTER

NACO
[MOONS]

FORS2

VIRCAM [4MOST]

~5-10%
open time

OMEGACAM

=
R s

La Silla

3.6m

HARPS
[NIRPS]

+ Visitor Instr.

NTT (3.5m)
SOFI
EFOSC?2
Ultracam
[SOXS]




Instruments overview

Paranal Instruments Summary Table

Instrument Speciral Observing Mode Speclr_al Multiplex
Coverage Resolution
multi-object integral ] " "
near-IR } 24-arms Integral Field Spectroscopy; 2.8x2.8", 0.2
KMOS 0.8-2.5pum :(:.]'I:‘ispectroscopy (24 1800 - 4000 yes sampling IFU over a 7.2' field;
FLAMES optical gqcl‘r':gﬁlbﬁe ral field 6000 - 47000 o= 132 Medusa fibres; 15 deployable IFUs, one large IFU;
370 -950 nm Integ Y GIRAFFE: single echelle order; 8 fibres to UVES
spectroscopy
UV-optical-NIR echelle, slit and integral | _ . . P i
X-SHOOTER 300 - 2500 nm field spectroscopy 5000-17000 no full spectral coverage with one pointing; slit + IFU; RRM
optical echelle, image slicer, up 80,000 {hive
UVES P B ’ g ! arm) / 110,000 (red | no long slit capability in single order; iodine cell; RRM
300 - 1100 nm slit spectroscopy arm)

La Silla Instruments Summary Table

Spectral
Resolution

Spectral

Instrument
Coverage

Observing Mode

Multiplex

HARPS g?gfggmm echelle, polarimetry 120,000 no ﬁfﬁi’ifﬁeﬁig“ accuracy, 2 fibers, high
EFOSC-2 gggc-a!lm()nm L’E?gri]g%‘r:ss;tmsmp% polarimetry, ~1000 yes imaging and spectroscopic polarimetry
SOFI qza_glsm imaging, spectroscopy 600-2200 no -
optical: u',g',r' or
&ULTRACAM | U'.g\i"or 3-channel, high-speed CCD camera - no g?cTn?nrate up to 300Hz; field-of-view of 6
u'.g.z




Survey telescopes
3 ‘ AN |

g | B VST 2.6m for optical
d VIRGAM, 8k x 8k, FOV 1.6 * OmegaCAM, 16k x 16k, FOV 1.0

-



New VISTA Public Imaging Surveys — began 2017

Survey name Short Title Filters Time Area
P.I. (hrs) (deg?)
GW: Tanvir Kilonova counterparts to Gravitational Y JKs 420 (10)
wave sources
UltraVISTA; Dunlop  Completing the legacy of UltraVISTA J HKs 756 0.75
VVVX; Minniti Extending VVV to higher Gal lat. JHKs 1900 1700
VEILS; Banerii VISTA Extragalactic Infrared Survey J Ks 1180 12
CAV: Nonino Clusters at VIRCAM Y JKs 560 72
VISIONS: Alves VISTA star formation atlas JH Ks 553 70.5
SHARKS: oteo Southern Herschel-Atlas Regions K-band Kg 1200 300
survey

+

+]E§+ « Second cycle of VISTA surveys; ESO Call in 2015
O » 7 proposals selected by PSP, approved by OPC, then by DG
+




AMOST

® Pl Roelof de Jong — AIP

m World-class fibre-fed MOS
» Cassegrain focus of VISTA
> large field of view (> 4 deg?)

» spectral resolutions (LRM: R>5,000,
HRM: R>18,000) for both Galactic and
extragalactic applications

» high multiplex (>700 LRM, >700 HRM)
« 1500 fibres, goal 2200

» broad coverage in LRM (400-885 nm)

» 393-435, 521-571, 610-675 nm in HRM

m PAC 2022
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Adjustable
counterweight

Calibration Unit

Fiber
positioner

Cable Wrap

Fiber Feed

Fiber Stress /.
Relief

Cryostat
Electronics Cabinet

Electronics

for LRS 4MOST
Instrument
Control System

Low Resolution Fiber Feed Control

Spectrographs Cabinet



Partnership with ESO Community

< Most instruments built by consortia of institutes
> ESO pays hardware (~1/3" of total cost)

» Consortia provide FTEs; compensated in Guaranteed Time
* Typically ~250 nights of GTO per instrument
< Infrastructure upgrades mostly carried out by ESO
» Interferometer, adaptive optics facility, combined focus
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Pl Frank Eisenhauer — MPE

4-way beam combination 2" gen VLTI |

K-band spectro-imager: ~ 4 :
Commissioned on Als and UTs; fringetracker |
S2 star and quiescent black hele in Galactic Cen

tlonal CIAO opera%r‘l\af ,
\aequired suceessfully: ‘&



GRAVITY observes Sgr A* at Galactic Centre

m Sgr A* at ~8kpc, so 180mas = 22.5AU
m Flares detected at K ~ 15 50
m S2 and Sgr A* unresolved (<2 mas)
m Astrometry: <1 mas 5
m  Gal. Centre observed every month E 0 :
m Peribothron expected 2018 D
% SgrA* flare
m Goal: measure relativistic effects on

orbit of S2, in particular effects of spin ~ -30
of the black hole (Kerr metric)

+

+ES+ 50 0 -50
Q) Eisenhauer+2017 in press (arXiv:1705.02345) ARA [mas]




AOF

Upgrade UT4 with an Adaptive
Secondary mirror (1170 actuators) and
Four 25W Sodium Laser Guide Stars

GALACSI — feeds MUSE

» Two fields of view: 1 arcmin for Ground
Layer AO

* X2 in encircled energy at 750nm

» 1.5" FOV for Laser Tomography AO

* moderate Strehl ratio in the visible (>5% @ 650
nm) on-axis

GRAAL - feeds HAWK-|

» GLAO: x2 in encircled energy at K over
the 7.5 arcmin FoV

PAC 2017-8



MUSE+AOF+GALACSI GLAO
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Stellar field in vicinity of
globular cluster, NGC5694,
with and without AO

2017 June 16
http://muse-vit.eu/blog/



ESPRESSO - Echelle SPectrograph for Rocky Exoplanet and Stable Spectroscopic

=~ g

|

Pl Francesco Pepe — Observatoire de Geneve

» Super-stable Optical High Resolution fiber-fed
Spectrograph for combined coudé focus of VLT

Uses any of the UTs or up to 4 UTs simultaneously
0.38-0.8 um

R=120k-220k

4UT R=60k

First light expected 2017 November

PAC 2018
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CRIRES+

Pl Artie Hatzes —Tautenburg
1-5 microns spectral coverage, R~20k=100k

Cross-disperser + new detectors will-enlargeawavelength coverage by ~10x,
cover a‘full IR filter simultaneously

Gas cells will providefew m/s RV precision
Polarimetric. capabilities
Refurbished AO system

PAC 2018
S
+ED+
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MATISSE - Multi-Aperture mid-Infrared SpectroScopic Experiment

PlL.Bruno Lopez = OCA (Nice)
VLTI Four telescope L,M and.N-bandimager
Multi-axial beam combination,.closure phase imaging
Spectral resolutions between R=30 and 5000
Operating with UTs and ATs
Will use:GRAVITY’s fringetracker

PAC 2019
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Pl Ric Davies — MPE

SPIFFI Integral field spectroscopy
» Fov 0.8”,3.27, 8
» R ~ 3000 and 8000; J-K bands
NIX
» J-K narrow/broad bands;
» 13/27 mas pix (26”/55” FoV)

» L-M broadbands; 27mas pix (55”
FoV)

High-contrast imaging
» Pupil plane coronagraph (L-M)
» Focal plan coronagraph (L-M)*
» Sparse aperture Masking (J-M)
Long-slit spectroscopy
» R=500, LM band simultaneously
PAC 2020



MOONS - Multi-Object Optical and Near-infrared Spectrograph

® Pl Michele Cirasuolo
» Field of view: 500 sq. arcmin at 8.2m VLT
» 1024 fibers with possibility to deploy
them in pairs
» Medium resolution:
+ Simultaneously 0.64um-1.8um
* R=4,100-6,600
» High resolution:
* Simultaneously 3 bands:
« 0.76-0.90um atR=9,200
¢ 0.95-1.35um at R=4,300
+ 1.52-1.63uym at R=18,300

m PAC 2021










N Larger collecting area than all major
e observatories put together!

(in space)

Gemini N

e o

Gemlnl

Adtitude, m

39m
1990 2000 2010 2020

Magellan




ESO ELT synergies

VLT and ALMA

Euclid B

(2020+)

Plato

(2024+)

Athena+
(2030+)

10 years science operation >
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ESO Science Newsletter

® Regqular electronic newsletter with latest information, e.g.
» Call for Proposals, Period 101 — deadline September 28
ESO Fellowships (Germany or Chile) — deadline October 15
ESO Studentship Programme — deadlines May 15, Nov 15
Engineering & Technical Research Fellowship Programme — deadline October 15
ESO Visitor programme (e.g. Prof. Geraint Lewis, 2018)
Release of “Phase 3 datasets” from ESO Data Archive Facility
“Science Verification” with newly commissioned instruments

VV V V VY V

Distribution

The distribution list for the ESO Science Newsletter remains the same as for the previous Enews: all holders of an ESO
account who opted for the subscription will receive the ESQO Science Newsletter regularly. New users can subscribe via thi

ES+
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