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Member States and Partners

Today ESO

encompasses 

16 Member States Chile is the host state to ESO’s 

telescopes and Australia is a strategic 

partner
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ESO telescopes

ESO operated: 

NTT 3.58 m

3.6-metre telescope

Hosted telescopes 

currently in operation: 11

ESO operated:

VLT and VLTI

4 x 8.2 m, 4 x 1.8 m

VISTA 4.1 m

Hosted telescopes 

currently in operation: 

VST, NGTS, SPECULOOS

Under construction:

ELT 39.3 m

ALMA

54 x 12 m and 12 x 7 m 

antennas

La Silla Paranal Armazones Chajnantor

C
re

d
it:

 I
z

to
k

 B
o

n
č

in
a

/E
S

O

C
re

d
it:

 E
S

O
/H

.H
. 

H
e

y
e

r

C
re

d
it:

 E
S

O
/C

. 
M

a
lin

 (
c

h
ri

s
to

p
h

m
a

lin
.c

o
m

)

C
re

d
it:

 E
S

O
/L

. 
C

a
lç

a
d

a

3 ESO worshop in Poland 22-23 Feb 2024



ESO telescopes

Paranal

Armazones

Chajnantor

La Silla

ALMA

ELT**

CTA

South*

VISTAVLT

VLTI

* in preparatory phase

** under construction
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Telescopes currently operated by ESO in La Silla

New Technology Telescope (NTT)

ESO 3.6-metre telescope
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4 Unit Telescopes

(8.2-metre diameter)

VISTA

Control 

building

Auxiliary Telescopes

4 movable AT’s, 

1.8-metre mirror

UT1

Antu

UT2

Kueyen 

UT3

Melipal

UT4

Yepun
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Paranal – home of the Very Large Telescope
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A rich palette of instruments

Multi Objects Spectrographs:

o Visible: FLAMES (fibres)​, FORS 
(slitlets)​, 4MOST (fibres)

o Visible+Near-IR: MOONS (fibres)

Imagers

o Visible: FORS→FORSup, MAVIS

o Near-IR: HAWK-I, SPHERE, ERIS

o Mid-IR: VISIR

Spectrographs (300 nm – 20 µm)

o High: UVES, ESPRESSO,

CRIRES+, HARPS,

NIRPS, CUBES

o Mid: X-Shooter, SOXS

o Low: FORS→FORSup, 

SPHERE, VISIR
Interferometric

o Near-IR: PIONIER, GRAVITY(+)

o Mid-IR: MATISSE

AO assisted

On 4m class

In dev.

Integral Field Units:

o Visible: MUSE, MAVIS, BlueMUSE

o Near-IR: KMOS (multi)​, SPHERE, ERIS

88



VLT/I in 2024



VLT Optical/Near-IR coverage

1010



VLT Optical/Near-IR angular resolution

1111



Observational Synergies: PDS 70 [T Tauri, ~5 Myr old]

MUSE: AO visible IFU SPHERE: coronagraph NACO: AO mid-IR

Haffert+ 2019 

Discovery by

Müller+ 2018

Benisty+ 2021 

SPHERE: xAO

ALMA

GRAVITY: sub-mas 

astrometry and 

spectroscopy 

Wang+ 2021 
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Available instruments 

for the La Silla / Paranal Observatory
https://www.eso.org/sci/facilities/lasilla/instruments.html



14

Available instruments 

for the Paranal Observatory
https://www.eso.org/sci/facilities/paranal/instruments.html
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Let's use a demo case

We want to study the detailed properties of a recurrent novae: T Pyx

• We would like some imaging to understand the overall distribution

• We would like some spectroscopy to trace the kinematics of the ionised species

• We expect a few 100 km/s velocity gradients in emission lines (ejecta)

• A field of a few arcseconds to ½ arcmin would be great!
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Let's use a demo case

We want to study the detailed properties of a recurrent novae: T Pyx

KMOS

MUSE

ERIS
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Let's use a demo case

We want to study the detailed properties of a recurrent novae: T Pyx
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Let's use a demo case

We want to study the detailed properties of a recurrent novae: T Pyx!!

MUSE WFM

MUSE NFM



21

New and upcoming instruments 

for the La Silla / Paranal Observatory
https://www.eso.org/sci/facilities/develop.html

https://www.eso.org/sci/facilities/develop.html


• IRLOS for MUSE: tip/tilt using SAPHIRA 
eAPDS

• From 7<Jmag<15 to the upgrade 0.5<Jmag<19

• CRIRES+: AO-assisted high-res 
spectrograph at 1-5μm (R=100,000)

• 1.5x more sensitive, x10 spectral coverage, 
polarimetry, 3m/s radial velocities

• FORS up
• New 4k x 4k detector

• Upgrade with ELT standards for 15 years life 
extension

• In final design

Continuous Improvements

offered

offered

https://www.eso.org/sci/facilities/paranal/instruments/fors/forsup.html
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• 1000 fibres over 500 arcmin2

• 0.65-1.8μm at R=4000-18000

• Main Science Cases:
• Galactic archaeology 

• growth of galaxies

• first galaxies (z>7)

• Spectroscopic follow up of current 
and future VIS/near-IR surveys

• Installation (UT1) later in 2024

MOONS: Highly multiplexed spectrograph 

https://www.eso.org/sci/facilities/develop/instruments/MOONS.html
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https://www.eso.org/sci/facilities/develop/instruments/MOONS.html
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VISTA / 4MOST: a spectroscopic survey machine

• Telescope upgrade + new 

instruments

• 4.1 deg2 and 2400 fibres:
• 1600 @ R= 5000 390-950 nm
• 800 @ R=18000 392-437, 516-573, 608-

677 nm

• 15 surveys: galactic 

and extragalactic science case

• Operated by consortium

• Installation later in 2024

https://www.eso.org/sci/facilities/develop/instruments/4MOST.html

https://www.eso.org/sci/facilities/develop/instruments/4MOST.html
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SoXS: time domain spectroscopic follow-up 

• Inspired by the success of 

XSHOOTER

• Mid-resolution

• Vis to near IR + slit 

imager

• To be installed at refurbished 

NTT 

• Outsourced operations to 

consortium (with open time)

• Installation later in 2024

https://www.eso.org/sci/facilities/develop/instruments/4MOST.html

https://www.eso.org/sci/facilities/develop/instruments/4MOST.html


• One of two “VLT2030” project selected in 
2019

• K~22 and better sky coverage

• Main science Cases:
• The Galactic Centre

• AGN SMBH masses up to z~2.5

• Characterization of exoplanets

• Young suns and their planet-forming disks
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GRAVITY+: consolidate uniqueness of VLTI

Timeline:
• 2023: wide off-axis

• 2024: new AO

• 2026: LGS all UTs

z~2.3

K~15

Abuter+ 2024,  ESO/ann24002

https://www.eso.org/sci/facilities/develop/instruments/gravity_up.html

https://www.eso.org/sci/facilities/develop/instruments/gravity_up.html


ESO worshop in Poland 22-23 Feb 2024 27

CUBES: unique wavelength window of near-UV

• Exploit wavelength below ELT cutoff

• 305 to 400nm; R>20000; Slit 10”
• Image slicer 6 x 0.25”

• High efficiency: >40% goal 45% (5x UVES)

• Main Science Cases:

• Asteroid and comets

• Accretion

• Low metallicity stars

• Stellar nucleosynthesis

• Missing baryonic mass

• Still in design phase (on sky ~2029)

https://www.eso.org/sci/facilities/develop/instruments/cubes.html

https://www.eso.org/sci/facilities/develop/instruments/cubes.html
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MAVIS: ELT-resolution in the visible

• Diffraction limited in V-band

• 8 Laser Guide Star (split of 4LGSF); Near 

IR WFS

• deformable secondary mirror (AOF/UT4)

• Optical camera: 30” diam FoV
• IFU Spectroscopy 3”x3“ R~5000

• Main Science cases:

• Solar system planets and moons

• stellar evolution

• star formation
• mid-redshift galaxies

• Still in design phase (on sky in~2030)

https://www.eso.org/sci/facilities/develop/instruments/MAVIS.html

Simulated 1h observation of z=5 galaxy

https://www.eso.org/sci/facilities/develop/instruments/MAVIS.html
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BlueMUSE: Seeing-limited, blue optimized IFU

• Second “VLT2030” project selected in 2019

• 1’x1’ FoV

• R~4000 from 350nm to 580nm

• Single mode -> high throughput (30%)

• Main Science Cases
• Massive stars clusters

• Comets

• Ionised Nebulae

• Galaxies: starburst, low surface brightness, 

Lyman continuum emission
• IGM gas flows 

• Phase A to start in 2024

https://bluemuse.univ-lyon1.fr/

https://bluemuse.univ-lyon1.fr/
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VLT2030 phase 2: Paranal Instrumentation for 2030+

Principles: Identify and consolidate strengths

• Very flexible Operation model

• Variety of instruments: workhorses and specialized

• Uniqueness of the VLT facility (incl. VLTI)

• Complement the ELT in the blue and in the visible

• Existing expertise in ESO and community

Phase1 ran in 2019: 

• GRAVITY+ and BlueMUSE Selected

Phase2 to run in 2024/2025:

• Call for ideas for instruments and/or operation model

http://www.eso.org/sci/publications/messenger/archive/no.177-sep19/messenger-no177-67-69.pdf
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Get involved early!

Science Verification1 (right after commissioning, announced in the Science 

Newsletter2)

• For observations of few hours

• Data are immediately public, and reduced by consortium/ESO

Instruments are usable from the first semester they are offered

• Some of the commissioning data are available

• User and template manuals

• Phase 1 and Phase 2 (including ETC)

• Pipelines and cookbooks with test data

• User Support team at ESO

Consortia get Guaranteed Time (GTO) for building the instrument, but

• Vast majority of observing time available as open time

• GTO has a limited scientific scope: many low hanging fruits!

1https://www.eso.org/sci/activities/vltsv.html
2https://www.eso.org/sci/publications/newsletter.html

https://www.eso.org/sci/activities/vltsv.html
https://www.eso.org/sci/publications/newsletter.html

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8: A rich palette of instruments
	Slide 9
	Slide 10: VLT Optical/Near-IR coverage
	Slide 11: VLT Optical/Near-IR angular resolution
	Slide 12: Observational Synergies: PDS 70        [T Tauri, ~5 Myr old]
	Slide 13: Available instruments  for the La Silla / Paranal Observatory https://www.eso.org/sci/facilities/lasilla/instruments.html
	Slide 14: Available instruments  for the Paranal Observatory https://www.eso.org/sci/facilities/paranal/instruments.html
	Slide 15: Let's use a demo case
	Slide 16: Let's use a demo case
	Slide 17: Let's use a demo case
	Slide 18: Let's use a demo case
	Slide 19: Let's use a demo case
	Slide 20: Let's use a demo case
	Slide 21: New and upcoming instruments  for the La Silla / Paranal Observatory https://www.eso.org/sci/facilities/develop.html 
	Slide 22: Continuous Improvements
	Slide 23: MOONS: Highly multiplexed spectrograph 
	Slide 24: VISTA / 4MOST: a spectroscopic survey machine
	Slide 25: SoXS: time domain spectroscopic follow-up 
	Slide 26: GRAVITY+: consolidate uniqueness of VLTI
	Slide 27: CUBES: unique wavelength window of near-UV
	Slide 28: MAVIS: ELT-resolution in the visible
	Slide 29: BlueMUSE: Seeing-limited, blue optimized IFU
	Slide 30: VLT2030 phase 2: Paranal Instrumentation for 2030+
	Slide 31: Get involved early!

