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European Southern Observatory 

Mission 

 Develop + operate world-class observing facilities for astronomical research 

 Organise collaborations in astronomy (ESO workshops, ESO-ESA, ESO-CERN, …) 

1962 

 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) 

2017 

 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 
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ESO HQ in Garching bei Munchen, Germany 

ESO HQ 



ESO HQE 



Why Chile? 



Excellent atmospheric conditions  

Over 300 clear nights per year  

Political and economical stability  

Free from radio interference and light pollution 

Milky Way view is spectacular   



La Silla 
ESO’s first observatory site 



La Silla has been an ESO stronghold since the 1960s. Here, ESO operates two of the 

most productive 4-metre-class telescopes in the world. 



La Silla is home to the world’s foremost exoplanet hunter: HARPS 

(High Accuracy Radial velocity Planet Searcher), a high-stability 

spectrograph mounted on the ESO 3.6-metre telescope 



La Silla 

New instrumentation 

 3.6-m strengthened further for exoplanet (RV) research 

 HARPS laser frequency comb allows ~2 cm/s RVs 

 NIRPS approved (dichroic, alongside HARPS) 

 NTT focused on transient follow-up in LSST era 

 SOXS 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), … 





La Residencia was finished in 2002. 

It offers ESO staff and visitors a haven away  

from the harsh Atacama Desert. 





Paranal 
Very Large Telescope (VLT) 

Antu, Kueyen, Melipal, and Yepun 



Paranal 

VISTA 
4 ATs 

VST 

4 UTs 





Integrated system 

AMBER [MATISSE] 

GRAVITY   

PIONIER    

HAWK-I 

SINFONI [ERIS] 

MUSE 

OMEGACAM 

VIRCAM [4MOST] 

VIMOS [CRIRES+] 

VISIR 

SPHERE 

UVES 

FLAMES  

XSHOOTER 

NACO 
[MOONS] 

FORS2 

KMOS 

La Silla 

 

3.6m 

HARPS 

[NIRPS] 

+ Visitor Instr. 

 

NTT (3.5m) 

SOFI 

EFOSC2 

Ultracam 

[SOXS] 

UTs 

4xATs 

~5-10% 

open time 



Instruments overview 



Survey telescopes 

VISTA 4.1m for infrared 

VIRCAM, 8k x 8k, FOV 1.6 

VST 2.6m for optical 

OmegaCAM, 16k x 16k, FOV 1.0 



New VISTA Public Imaging Surveys – began 2017 

M. Arnaboldi - SPIE 9910-11 - Public Surveys 

at ESO 

Survey name 

P.I. 

Short Title Filters Time 

(hrs) 

Area 

(deg2) 

GW; Tanvir Kilonova counterparts to Gravitational 

wave sources 
Y J Ks 420 (10) 

UltraVISTA; Dunlop Completing the legacy of UltraVISTA J H Ks 756 0.75 

VVVX; Minniti Extending VVV to higher Gal lat. J H Ks 1900 1700 

VEILS; Banerji VISTA Extragalactic Infrared Survey J Ks 1180 12 

CAV; Nonino Clusters at VIRCAM Y J Ks   560 72 

VISIONS; Alves VISTA star formation atlas J H Ks 553 70.5 

SHARKS; Oteo Southern Herschel-Atlas Regions K‐band 

survey 
Ks 1200 300 

• Second cycle of VISTA surveys; ESO Call in 2015 

• 7 proposals selected by PSP, approved by OPC, then by DG 



4MOST 

 PI Roelof de Jong – AIP 

 World-class fibre-fed MOS 

 Cassegrain focus of VISTA 

 large field of view (> 4 deg2) 

 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 

 PAC 2022 



Partnership with ESO Community 

VST 

4 UTs 

 Most instruments built by consortia of institutes 
 ESO pays hardware (~1/3rd 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 

KMOS MUSE 



GRAVITY 

 PI Frank Eisenhauer – MPE 

 4-way beam combination 2nd gen VLTI instrument 

 K-band spectro-imager 

 Commissioned on ATs and UTs; fringetracker operational; CIAO operational 

 S2 star and quiescent black hole in Galactic Centre acquired successfully 

 



GRAVITY observes Sgr A* at Galactic Centre 

 Sgr A* at ~8kpc, so 180mas = 22.5AU 

 Flares detected at K ~ 15 

 S2 and Sgr A* unresolved (<2 mas) 

 Astrometry: <1 mas 

 Gal. Centre observed every month 

 Peribothron expected 2018 

 

 Goal: measure relativistic effects on 
orbit of S2, in particular effects of spin 
of the black hole (Kerr metric) 

 

Eisenhauer+2017 in press (arXiv:1705.02345) 



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 

 7.5” FOV for Laser Tomography AO 
• moderate Strehl ratio in the visible (>5% @ 650 

nm) on-axis 

 GRAAL – feeds HAWK-I 

 GLAO: x2 in encircled energy at K over 

the 7.5 arcmin FoV 

 PAC 2017-8 



MUSE+AOF+GALACSI GLAO 

Stellar field in vicinity of 

globular cluster, NGC5694, 

with and without AO 

2017 June 16 

http://muse-vlt.eu/blog/ 



ESPRESSO - Echelle SPectrograph for Rocky Exoplanet and Stable Spectroscopic 

Observations 

 PI 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 μm 

 R=120k-220k 

 4UT R=60k 

 First light expected 2017 November 

 PAC 2018 



LSP / October 19, 2015 14 

CRIRES+:"Status"@13.10.2015 

CRIRES warm bench  
CRIRES cold instrument 

CRIRES+ 

 PI Artie Hatzes –Tautenburg 

 1-5 microns spectral coverage, R~20k–100k 

 Cross-disperser + new detectors will enlarge wavelength coverage by ~10x, 

cover a full IR filter simultaneously 

 Gas cells will provide few m/s RV precision 

 Polarimetric capabilities  

 Refurbished AO system 

 PAC 2018 

 

 



LSP/STC 86, Oktober 19, 2015 

MATISSE @ Paranal 

L Band 

cryostat

N Band 

cryostat

MATISSE 

Warm Optics table

2000 x 1500 mm

Level 

Shifter

N band

NGC 

L Band 

GRAVITY 
Hardware volume

1500 x 5690

U=47540

V=-35315

U=49910

V=-35325

MATISSE

FEEDING

OPTICS

1200x2400

IP7: V=-33495

IP5: V=-33735

IP3: V=-33975

IP1: V=-34215

R
E

F
E

R
E

N
C

E
 T

A
R

G
E

T

BEAM COMPRESSOR 

UNIT

2100x2400

SWITCHYARD

2100x2100

LEORNADO

900x1800

U=51130

V=-34575

U=52050

V=-35325 FOCAL LAB WALL  V=-35675

870

640

5
0

0

6
5

0

U0=49800

V0=-32275

W0=-1690

U=49600

V=-32275

U2=49815

V2=-30626

U1=51330

V1=-30605

CRANE ACCESS V=-30050

1
5

6
0

2
6
0

2

FOCAL LAB WALL  V=-28945

7
2
6

2400

560

Area for 

removable ladder

6
8
0

U=52050

V=-32025

50

V

U

SCP#35

700x440

U~48500
IP

7
: 
U

=
5

0
3

1
2

.5

IP
5

: 
U

=
5

0
3

3
7

.5

IP
3

: 
U

=
5

0
7

6
2

.5

IP
1

: 
U

=
5

0
9

8
7

.5

MATISSE - Multi-Aperture mid-Infrared SpectroScopic Experiment 

 PI Bruno Lopez – OCA (Nice) 

 VLTI Four telescope L,M and N-band imager 

 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 



ERIS 
 PI Ric Davies – MPE 

 SPIFFI Integral field spectroscopy 

 FoV 0.8”, 3.2”, 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 

 PI Michele Cirasuolo 

 Field of view: 500 sq. arcmin at 8.2m VLT 

 1024 fibers with possibility to deploy 

 them in pairs 

 Medium resolution: 

• Simultaneously 0.64μm-1.8μm 

• R=4,100–6,600 

 High resolution: 

• Simultaneously 3 bands: 

• 0.76-0.90μm    at R = 9,200 

• 0.95-1.35μm    at R=4,300 

• 1.52-1.63μm    at R=18,300 

 PAC 2021 

 

 

 



Armazones 

Paranal 





                       1990                                   2000                                   2010        2020               

GTC 

Keck I-II 

SALT 

HET 

LBT 

Subaru 

Gemini N 

Gemini S 

Magellan 

VLTs 

HST 2.4m 

(in space)  

Larger collecting area than all major 

observatories put together! 

ESO ELT 

39m 



ESO ELT synergies 

2035 2028 2024 2018 2035 2028 2024 2018 

10 years science operation 

VLT and ALMA 

LSST 
(2022) 

Euclid 
(2020+) 

Plato 
(2024+) 

SKA1 
(2023) 

SKA2 
(2030+) 

Athena+ 
(2030+) 
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Your entry to ESO 



ESO Science Newsletter 

 Regular 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 

 

  



APEX: a collaboration between the Max-Planck-Institute 

for Radio Astronomy (MPIfR), the Onsala Space 

Observatory (OSO) and ESO 



 

 

Welcome 


