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ÅInstrumentation at La Silla:
ïCurrent
ïNear future

ÅInstrumentation at Paranal:
ïCurrent
ïNear future

ÅInstrumentation for ELT
ïFirst light instruments
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Disclaimer: this talk is about optical and 
infrared instrumentation, for ALMA and 
CTAO see talks by De Breuckand Doro
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La Silla, ESOΨǎ first observatory
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Current La Sillainstrumentation

NTT

3.6m
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Future: SOXS @ NTT

NTT

3.6m

Image: ESO

Å Son Of X-Shooter

ÅWavelength 350 ï2000 nm in a single 
exposure

ÅR = 3500 ï6500 (using a 1-arcsecond slit)

ÅWill permit probing transients as faint as 20th 

magnitude or more

Å Being commissioned at NTT



VLTς9{hΩs current 
flagship facility
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2025

2026
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ESO Instrument capabilities

de Zeeuw, The Messenger 2016
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CRIRES+ @ UT3

Image credits: ESO

Å CRyogenic high-resolution InfraRed Echelle Spectrograph

Å Refurbished instrument offered since 2022

Å Upgraded to cross-dispersed echelle 

Å Added spectropolarimetry, linear and circular polarimetry below 

2500nm

Å AO assisted, 29 wavelength settings, gas cells and Fabry-Perot 

etalons for precision RV 

Å wl = 0.95-5.3 µm, R = 40,000-80,000



Å Multi-Unit Spectroscopic Explorer

Å Integral field spectroscopy

Å AO assisted, WFM offered also without AO

Å Two modes:

ÅWFM: on sky 60"x60" with spaxel size 0.2" 

ÅNFM: 7.5"x7.5" with spaxelsize 0.025ò

Å wl = 465 - 930 nm, R = 1770@480nm, 3590@930nm

MUSE @ UT4
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Å Enhanced Resolution Imager and Spectrograph

Å Offered since 2023, replacing NaCO and SINFONI

Å Adaptive optics with natural and laser guide stars

Å Imaging, coronagraph, sparse aperture mask 

interferometry, integral field spectroscopy

Å wl = 1-5 µm, R = 5000-11200

ERIS @ UT4

Image credit: KorhonenImage credit: ESO Image credit: ERIS IOTImage credit: Korhonen



Å Multi-Object Optical and Near-infrared Spectrograph

Å ~1000 fibers deployable over ~500 square arcmin FOV

Å Wl =0.6 - 1.8 micron, R = ~4,000-6,000

Å High resolution mode in two selected spectral regions: 

CaII triplet (R~9,000) and H-band (R~20,000)

Å Commissioning at UT1 later in 2026

MOONS @ UT1

Image credit: KorhonenImage credit: ESO Image credit: ERIS IOTImage credit: Korhonen Image credit: Schmidtobreick/ Berton



Å A fibre-fed spectroscopic survey facility

Å 2.5-degree diameter field-of-view

Å 2436 science fibres

Å All-sky 5-year public surveys, >50 million targets

Å 10 main consortium surveys and 8 community programs Ÿ 

120+ sub-surveys

Å First-light in Oct 2025, now in Science Verification phase

4MOST @ VISTA

Image credit: KorhonenImage credit: ESO Image credit: ERIS IOTImage credit: KorhonenImage credit: ESO Image credist: MPIA



Very Large Telescope Interferometer - VLTI

Images: ESO

Three 4-beam combiners:
ÅPIONIER: H-band
ÅGRAVITY: K-band
ÅMATISSE: L, M, and N bands



Å4 beam combiner - delivers 
spectrally dispersed visibilities, 
differential and closure phases

ÅK band, wl = 2.05 - 2.45 µm
ÅR = 20, 500, 4000

What is GRAVITY



Science with GRAVITY

GRAVITY Collaboration 2022

GRAVITY was built to 
study the Galactic Centre



Science with GRAVITY

GRAVITY Collaboration 2022
HR8799e

GRAVITY was built to 
study the Galactic Centre

ébut it is also excellent in 
taking spectra of exoplanets

GRAVITY Collaboration 2019
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Credit: GRAVITY+ 
consortium
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ELT construction site in April 2026, credit: ESO

ELT Instrumentation



The 39 metre main mirror 

has a diffraction limit of 

~0.03ò at 500nm. Median 

seeing on Paranal is 0.8ò

To fully utilise the size of ELT, one needs to correct the disturbance

caused by the Earthôs atmosphere                     Adaptive Optics

ELT is an Adaptive Optics telescope
Image: ESO



ÅMICADO: Multi-AO Imaging Camera for 
Deep Observations

ÅMORFEO: Multiconjugateadaptive Optics 

Relay For ELT Observations

ÅHARMONI: High Angular Resolution 

Monolithic Optical and Near-infrared 
Integral field spectrograph

ÅMETIS: Mid-infrared ELT Imager and 

Spectrograph

ÅANDES: ArmazoNeshigh Dispersion 
Echelle Spectrograph

ÅMOSAIC: Multi-Object Spectrograph

ÅPCS: Planetary Camera and Spectrograph

Currently Planned 
ELT instruments

Credit: ESO
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Really ñextremely largeò
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Prefocal station (PFS)
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MICADO: Multi-AO Imaging Camera 
for Deep Observations

ÅImaging 0.8-2.4µm with 30 filters 

ÅAstrometry: 50µas precision anywhere in 
the field

ÅFocal and pupil plane coronograph

ÅSpectroscopy: R=20,000 for 0.84-1.48µm 
& 1.45-2.46µm

Credit: MICADO consortium
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Carbon fibre optical bench for relay optics in the MPIA Integration Hall

One of the relay optics  

mirror holders 

Relay optics mirror

MICADO at MPIA



ÅL, M and N bands 

Åimaging

Åcoronagraphy

Åmedium-resolution 

spectroscopy (3-13 µm),

Åhigh-resolution integral 

field spectroscopy (3-5 µm)

Credit: METIS consortium



METIS at MPIA



¢ŜŎƘƴƛŎŀƭ άŦƛǊǎǘ ƭƛƎƘǘέ ƛƴ aŀǊŎƘ 
2029

{ŎƛŜƴǘƛŦƛŎ άŦƛǊǎǘ ƭƛƎƘǘέ ƛƴ 5ŜŎŜƳōŜǊ
2030




