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ANDES AT THE ESO EXTREMELY LARGE TELESCOPE
‣ ELT first light in 2030 will mark the beginning of operations of the largest Opt-IR telescope ever 

built. 
‣ ELT Flagship science cases are the detection of life signatures in Earth-like exoplanets and the 

direct detection of the cosmic expansion re-acceleration (both require high resolution 
spectroscopy) 

‣ The ArmazoNes high Dispersion Echelle Spectrograph (ANDES) will be the optical-near infrared 
high resolution spectrograph of the ELT 

‣ Simultaneous spectral range 0.4-1.8 
µm (0.37-2.4 µm goal) 

‣ Spectral resolution ~100,000  
‣ Interchangeable, observing modes: 

seeing limited &  SCAO+IFU module 
‣ Sensitivity: 1h, 10σ, mAB(R) = 21.0 

[AM = 1.2, days from new moon 7, 
2x2 binning]



BRIEF ANDES HISTORY
‣ ESO commissioned two phase-A studies for high-resolution spectrographs, CODEX and 

SIMPLE, in the framework of “ESO instrumentation roadmap for ELT construction proposal” 
(successfully completed in 2010) 

‣ HIRES initiative: merging of CODEX and SIMPLE with a preparation of community white paper 
(2013) 

‣ HIRES Phase A study: started 2016, successfully concluded beginning 2018 

‣ the “waiting-for-approval phase”: new partners (USA and Canada) joined the (existing) 
consortium, modified baseline design adopted, new organisation of consortium developed, 
preparation of agreements 

‣ ESO Council approves HIRES Construction (December 2021) 

‣ New name adopted: ANDES (ArmazoNes high Dispersion Echelle Spectrograph) 

‣ Start of construction phase after SAR (System Architecture Review) as a first milestone (June 2024) 



SIGNATURE OF CONSTRUCTION AGREEMENT 

SIGNATURE OF THE ANDES AGREEMENT INAF - ESO , 5 JUNE 2024



ORIGIN OF HIRES 

‣ Merging of CODEX (high resolution optical spectrograph) and 
SIMPLE (high resolution near-infrared spectrograph) 

‣ HIRES: high resolution (R~100,00) optical-near infrared 
spectrograph with wide simultaneous spectral range 
( ) 

‣ What science can you do with a ANDES (ex HIRES) at the 39m ELT?

0.37 − 2.4 μm



ANDES SCIENCE CASE: WHITE PAPERS
What science cases can you address with a high resolution (~100,000), 

simultaneous wide range (from U to K) spectrograph  
attached at ESO’s extremely large telescope?

Cosmology and fundamental physics with the ELT-ANDES spectrograph 
Martins et al. 2024 https://arxiv.org/abs/2311.16274 

Ground-breaking Exoplanet Science with the ANDES spectrograph at the ELT 
Palle et al. 2024 https://arxiv.org/abs/2311.17075

The discovery space of ELT-ANDES. Stars and stellar populations 
Roederer et al. 2024 https://arxiv.org/abs/2311.16320

Galaxy Formation and Symbiotic Evolution with  
the Inter-Galactic Medium in the Age of ELT-ANDES 
D’Odorico et al. 2024 https://arxiv.org/abs/2311.16803

https://arxiv.org/abs/2311.16274
https://arxiv.org/abs/2311.17075
https://arxiv.org/abs/2311.16320
https://arxiv.org/abs/2311.16803




ANDES SCIENCE CASE: EXOPLANETS AND PROTOPLANETARY DISKS

Exoplanets and Protoplanetary Disks 
‣ Atmospheric characterization via transmission and reflected-

light spectroscopy 
‣ Chemical composition and structure of exoplanet atmospheres 
‣ High-precision radial-velocity detection of exoplanets 
‣ Protoplanetary disks and planet-formation processes 
‣ Star–planet interactions and stellar activity 

Ground-breaking Exoplanet Science with the ANDES spectrograph 
at the ELT, Palle et al. 2024 https://arxiv.org/abs/2311.17075

Following talks by  

Francesco Borsa (ST member), 

Federico Biassoni 

and previous talks by 

Matteo D’Arpa, Luca Malavolta, 

Eleonora Fiorellino

https://arxiv.org/abs/2311.17075


ANDES SCIENCE CASE: A BROAD DISCOVERY SPACE
Stars and Stellar Populations 
‣ Stellar physics and atmospheres  
‣  Chemical abundances and isotopic ratios in Milky Way and Local 

Group stars 
‣ Extremely metal-poor stars and fossils of the first stellar 

generations 
‣ Galactic archaeology and chemical tagging across environments 
‣ Stellar evolution, mixing, and nucleosynthesis 

The discovery space of ELT-ANDES. Stars and stellar populations 
Roederer et al. 2024 https://arxiv.org/abs/2311.16320

Following talks by  

Alessio Mucciarelli (ST member), 

Laura Salmeri 

and previous talks by 

Emanuela Luongo

https://arxiv.org/abs/2311.16320


ANDES SCIENCE CASE: A BROAD DISCOVERY SPACE

Galaxies and IGM 
‣ Chemical enrichment of the ISM, CGM, and IGM 
‣ Damped Lyman-α systems and metal-poor absorbers 
‣ Gas inflows, outflows, and feedback in galaxy evolution 
‣ Galaxy assembly and star formation across cosmic time 
‣ Synergies with JWST and ALMA 

Galaxy Formation and Symbiotic Evolution with  
the Inter-Galactic Medium in the Age of ELT-ANDES 
D’Odorico et al. 2024 https://arxiv.org/abs/2311.16803

Following talks by  

Stefania Salvadori (ST member), 

Anna Feltre, Filippo Mannucci

https://arxiv.org/abs/2311.16803


ANDES SCIENCE CASE: A BROAD DISCOVERY SPACE

Cosmology and Fundamental Physics 
‣ Tests of fundamental constants and physical laws 
‣ Big Bang nucleosynthesis and early-Universe chemistry 
‣ CMB temperature–redshift relation 
‣ Redshift drift and precision cosmology 
‣ Tests of gravity and the Einstein Equivalence Principle 

Cosmology and fundamental physics with the ELT-ANDES 
spectrograph 
Martins et al. 2024 https://arxiv.org/abs/2311.16274 

Following talks by  

Matteo Viel (ST member),  

Dinko Milakovic

https://arxiv.org/abs/2311.16274


ANDES SCIENCE PRIORITIES

Priority 1: Exoplanet atmospheres via 
transmission spectroscopy  

(potential detection of bio-signatures) 

Priority 2: Variation of the 
fundamental constants of Physics  

Priority 3: Exoplanet atmospheres via 
reflections spectroscopy  

(potential detection of bio-signatures)  

Priority 4: Redshift drift  
(Sandage test) 

ESO’s Technical specifications 

Simultaneous wavelength range:  
0.4-1.8 μm (goal: 0.37 - 2.4 μm) 

Spectral resolution R=100,000  

Full aperture > 1 arcsec2 (goal: >2 arcsec2) 

AO assisted (diffraction limited) IFU  
in 0.98-1.8 μm (goal 0.6 to 2.4 μm) 

>2 spatial scales, 7x7 spaxels minimum 

SNR=10 per spectral element for mAB=20 in Texp=1h 

Precision on wavelength calibration  
< 1 m/s (goal: 0.1 m/s) over 0.4-1.8 μm 

Long term (10 yr) < 0.02 m/s (0.4-0.67 μm)

THIS IS NOT A PRIORITISATION OF SCIENCE CASES,  

IT IS A PRIORITISATION TO DRIVE THE BASELINE DESIGN 

THE DERIVED TECH SPECS ALLOW ADDRESSING MANY SCIENCE CASES 

CHECK THE WHITE PAPERS! 

PRIORITIZATION IN 2016: BEING REVISED BY SCIENCE TEAM NOW …



 

Figure 8. ANDES architectural design, outlining the instrument subsystems: Front End (seeing-limited and AO assisted
with SCAO unit), Fibre Link, Calibration Unit, [U]BV, RIZ, YJH and K (cold spectrographs). Andes Logo by Alexis
Lavail (Uppsala).

2. Variation of the Fundamental Constants of Physics, requiring an extension to 0.37 µm and au-
tomatically enabling to investigate: the cosmic variation of the CMB temperature, the determination of
the deuterium abundance, the investigation and characterization of primitive stars. At ω < 0.40mm the
throughput of the ELT is expected to be low as a consequence of the planned coating. However, even in
the range 0.37-0.40 µm the system is expected to be competitive with ESPRESSO.

3. Detection of exoplanet atmospheres in reflection, requiring an Adaptive Optics (SCAO) system
and an Integral Field Unit. These additional TLRs also automatically enable the following cases: Planet
formation in protoplanetary disks, Characterization of stellar atmospheres, Search of low mass Black Holes.

4. Sandage test. Its additional TLR of a stability of 1 cm/s, enables also: radial velocity searches and mass
determinations of Earth-like exoplanets.

This prioritization and the corresponding top level requirements finally resulted in the Technical Specifications
whice were o!cially issued by ESO prior to the beginning of Phase B1 and which were used to drive the baseline
design.

3. INSTRUMENT CONCEPT
The ANDES baseline design is that of a modular fibre-fed cross dispersed echelle spectrograph which has three
ultra-stable spectrometers, [U]BV, RIZ and YJH, providing a simultaneous spectral range of 0.4-1.8 µm at a
resolution of →100,000. The goal is to extend the wavelength range to 0.35-2.4 µm with the addition of an
U arm to the BV spectrograph and a separate K spectrograph. The instrument can operate in seeing limited
as well as in a SCAO-assisted mode. In seeing-limited mode it allows for simultaneous sky and/or calibration
measurements. In SCAO mode it uses a small IFU with at least two selectable spaxel scales (only in the YJH
spectrometer, also in the RIZ spectrometer as a goal). The seeing-Limited mode will be quite unique among
the ELT suite of instruments and will allow observations even in bad atmospheric conditions and/or with poor

INSTRUMENT ARCHITECTURE

Front end: 
takes the light 

from the 
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Nasmith focus

Fiber links: takes the light to 
the spectrographs
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Figure 8. ANDES architectural design, outlining the instrument subsystems: Front End (seeing-limited and AO assisted
with SCAO unit), Fibre Link, Calibration Unit, [U]BV, RIZ, YJH and K (cold spectrographs). Andes Logo by Alexis
Lavail (Uppsala).

2. Variation of the Fundamental Constants of Physics, requiring an extension to 0.37 µm and au-
tomatically enabling to investigate: the cosmic variation of the CMB temperature, the determination of
the deuterium abundance, the investigation and characterization of primitive stars. At ω < 0.40mm the
throughput of the ELT is expected to be low as a consequence of the planned coating. However, even in
the range 0.37-0.40 µm the system is expected to be competitive with ESPRESSO.

3. Detection of exoplanet atmospheres in reflection, requiring an Adaptive Optics (SCAO) system
and an Integral Field Unit. These additional TLRs also automatically enable the following cases: Planet
formation in protoplanetary disks, Characterization of stellar atmospheres, Search of low mass Black Holes.

4. Sandage test. Its additional TLR of a stability of 1 cm/s, enables also: radial velocity searches and mass
determinations of Earth-like exoplanets.

This prioritization and the corresponding top level requirements finally resulted in the Technical Specifications
whice were o!cially issued by ESO prior to the beginning of Phase B1 and which were used to drive the baseline
design.

3. INSTRUMENT CONCEPT
The ANDES baseline design is that of a modular fibre-fed cross dispersed echelle spectrograph which has three
ultra-stable spectrometers, [U]BV, RIZ and YJH, providing a simultaneous spectral range of 0.4-1.8 µm at a
resolution of →100,000. The goal is to extend the wavelength range to 0.35-2.4 µm with the addition of an
U arm to the BV spectrograph and a separate K spectrograph. The instrument can operate in seeing limited
as well as in a SCAO-assisted mode. In seeing-limited mode it allows for simultaneous sky and/or calibration
measurements. In SCAO mode it uses a small IFU with at least two selectable spaxel scales (only in the YJH
spectrometer, also in the RIZ spectrometer as a goal). The seeing-Limited mode will be quite unique among
the ELT suite of instruments and will allow observations even in bad atmospheric conditions and/or with poor
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Following talk by Alessio Zanutta 

(ANDES System Engineer) 

and previous talks by 

Edoardo Redaelli & Matteo Aliverti, Luca 

Oggioni, Davide Savio, Enrico Pinna
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proposal from the IS which has been accepted; it remains open as a 
placeholder in case of future communications; 

• https://jira.eso.org/browse/AND-17: as for the case of NGC-II this ticket is 
used as a placeholder to exchange information about Coudé room heights 
between the consortium and ESO; the exchange of information is 
consolidated and works very well (thanks!); the ticket remains open as a 
placeholder for future communications; 

• https://jira.eso.org/browse/AND-18: this ticket is ultimately linked to the ticket 
https://jira.eso.org/browse/AND-16 - it lists the document/content expected 
by the ESO SW team at the SAR especially for the science part (DRS, ETC): 
it will remain open as reference and placeholder to exchange information. 

 

3.9 Picture of the month 
Considering that the work is spread among various subsystems and the project is 
still in an early preliminary design phase, it is unfair to select one single 
representative picture for the whole project: each subsystem has actually developed 
various drawings/pictures that are reported in the following subsections all worth to 
be mentioned. Please refer therefore to those. 
However, there is one picture provided by S. Egner (at the ELT level) which is 
impressive and, in our opinion, worth to be included here: 
 

 
Figure 1: ELT construction site, May 2023 

 





ANDES OBSERVING MODES
Concept  
‣ different observing modes will be obtained using 

different and independent groups of fibers (bundles) 
feeding each spectrograph and selectable in the FE 

‣ inside the spectrographs there will be a slit for each 
observing mode 

Two baseline observing modes at R~100,000 
‣ SL-UNI (where SL stands for seeing-limited and UNI for uniform  

illumination of the apertures) for SL spectroscopy optimized for high spectral fidelity in the 
UBVRIZYJH bands; with two identical apertures on sky 
‣ [possibility of a Faint Target mode] 

‣ IFU-AO, for integral-field spectroscopy assisted by adaptive optics (SCAO) in the YJH bands 
‣ possibility to use a coronagraph 

‣ small IFU-AO (7 spaxels) in K band with IFU-AO in YJH 
‣ during an observation, a few free fibers could be optionally illuminated by a calibration (FP) light 

at the level of the FL to provide a simultaneous wavelength reference

Following talk by Livia Origlia 
(ANDES Instrument Scientist)



END-TO-END SIMULATIONS: SCIENCE SPECTRUM (RIZ)

‣ Object: Phoenix 
‣ Effective temperature: 3500 K  
‣ Surface gravity: 4.0 
‣ Magnitude: 16 

‣ Sky: 
‣ Airmass: 1.5 
‣ PWV: 5 mm 
‣ Moon FLI: 0.5

COURTESY OF A. SCAUDO



EXPOSURE TIME CALCULATOR HTTPS://ANDES.INAF.IT → TOOLS
Following talk by Nicoletta Sanna 

(ANDES ETC coordinator)



LARGE INTERNATIONAL CONSORTIUM

CONSORTIUM
▸ Brazil: Federal Univ. of Rio Grande do Norte 
▸ Canada: Univ. De Montreal, Herzberg 

Astrophysics Victoria 
▸ Denmark: Univ. Copenhagen, Univ. Aarhus, 

Danish Tech. Univ. 
▸ France: LAM Marseille, LAGRANGE Nice, IPAG 

Grenoble,  
IRAP/OMP Toulouse, LUPM Montpellier 

▸ Germany: AIP Potsdam, Univ. Göttingen, 
Landessternwarte Heidelberg, MPIA Heidelberg, 
Thüringer Landesternwarte Tautenburg, Univ. 
Hamburg 

▸ Italy: INAF Istituto Nazionale di AstroFisica (Lead)  
(Arcetri, Bologna, Brera, Padova, Trieste) 

▸ Poland: Nicolaus Copernicus Univ. in Toruń 
▸ Portugal: Inst. Astrofísica e Ciências do Espaço, 

CAUP Porto, Lisbon 
▸ Spain: Inst. Astrofísica de Canarias (IAC), Inst. 

Astrofísica de Andalucía (IAA - CSIC), Centro de 
Astrobiología (CSIC-INTA) Madrid 

▸ Sweden: Uppsala Univ., Lunds Univ., Stockholm 
Univ. 

▸ Switzerland: Univ. de Genève, Univ. Bern 
▸ United Kingdom: Univ. of Cambridge, UK 

Astronomy Technology Centre, Heriot-Watt Univ. 
▸ USA: Univ. of Michigan



CONSORTIUM ORGANISATION
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>300 people 
The state-of-the-art 

scientific and 
technological expertise 

in high-resolution 
spectroscopy in Europe

13 countries, more 
than 30 institutes

Subsystems (parts 
of instrument)

Science Team

System Team

Project Office

Steering Committee

Executive Board

IS Team

PM Team

modularity

coordinated teams

governance bodies at 
institute and at country level

Following talk by Paolo Di Marcantonio 

(ANDES Project Manager)



COST, GTO & SCHEDULE
Hardware and FTEs (overall >100 MEUR) will be raised by the Consortium: 

more than 125 GTO nights  which will be used for Consortium science programs 

Schedule 

Phase B2 (PDR): 2024-2026 

Phase C (FDR): 2027-2029 

Integration (PAE): 2029-2035 

Commissioning & PAC: 2035

 

Figure 8. ANDES architectural design, outlining the instrument subsystems: Front End (seeing-limited and AO assisted
with SCAO unit), Fibre Link, Calibration Unit, [U]BV, RIZ, YJH and K (cold spectrographs). Andes Logo by Alexis
Lavail (Uppsala).

2. Variation of the Fundamental Constants of Physics, requiring an extension to 0.37 µm and au-
tomatically enabling to investigate: the cosmic variation of the CMB temperature, the determination of
the deuterium abundance, the investigation and characterization of primitive stars. At ω < 0.40mm the
throughput of the ELT is expected to be low as a consequence of the planned coating. However, even in
the range 0.37-0.40 µm the system is expected to be competitive with ESPRESSO.

3. Detection of exoplanet atmospheres in reflection, requiring an Adaptive Optics (SCAO) system
and an Integral Field Unit. These additional TLRs also automatically enable the following cases: Planet
formation in protoplanetary disks, Characterization of stellar atmospheres, Search of low mass Black Holes.

4. Sandage test. Its additional TLR of a stability of 1 cm/s, enables also: radial velocity searches and mass
determinations of Earth-like exoplanets.

This prioritization and the corresponding top level requirements finally resulted in the Technical Specifications
whice were o!cially issued by ESO prior to the beginning of Phase B1 and which were used to drive the baseline
design.

3. INSTRUMENT CONCEPT
The ANDES baseline design is that of a modular fibre-fed cross dispersed echelle spectrograph which has three
ultra-stable spectrometers, [U]BV, RIZ and YJH, providing a simultaneous spectral range of 0.4-1.8 µm at a
resolution of →100,000. The goal is to extend the wavelength range to 0.35-2.4 µm with the addition of an
U arm to the BV spectrograph and a separate K spectrograph. The instrument can operate in seeing limited
as well as in a SCAO-assisted mode. In seeing-limited mode it allows for simultaneous sky and/or calibration
measurements. In SCAO mode it uses a small IFU with at least two selectable spaxel scales (only in the YJH
spectrometer, also in the RIZ spectrometer as a goal). The seeing-Limited mode will be quite unique among
the ELT suite of instruments and will allow observations even in bad atmospheric conditions and/or with poor

Sep 2026
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GUARANTEED TIME OF OBSERVATIONS
‣ Estimated GTO allocation: from 125 up to >200 nights, depending on final hardware costs and 

ESO Council approval 
‣ GTO allocation among Partners is proportional to their Science Shares, proportional to FTE and 

cash contributions 
‣ All GTO time will be devoted to Consortium science programmes 
‣ Each Partner will decide how its GTO allocation is distributed among the four Science Team 

working groups 
‣ The Science Team will define the GTO scientific programme, analyse and interpret the data, and 

coordinate publications 
‣ Consortium data can be accessed by members of the Science Team, Technical Teams and 

governing bodies but scientists, postdocs and PhD students from Partner institutions will also be 
able to join specific GTO scientific projects and access consortium data according to the Data 
Access and Publication Policy (document to be prepared after PDR) 

‣ The Data Access and Publication Policy will regulate project leadership, data access and 
publication coordination, while aiming to ensure a fair scientific return across the Consortium 
(proportional to FTE and cash contributions)



THE ITALIAN CONTRIBUTION TO ANDES



THE ITALIAN CONTRIBUTION TO ANDES



THE ITALIAN CONTRIBUTION TO ANDES



THE ITALIAN CONTRIBUTION TO ANDES

WG1: Aldo Bonomo, Francesco Borsa, Jesus 
Maldonado, Katia Biazzo, Lorenzo Pino, Matteo 
Brogi, Paolo Giacobbe 

WG2: Alessio  Mucciarelli, Donatella Romano, 
Laura Magrini, Sara Lucatello, Stefania Salvadori

WG3: Chiara Feruglio, Donatella Romano, 
Giovanni Cresci, Michele Fumagalli, Stefania 
Salvadori, Stefano Covino,  
Valentina D’Odorico (chair)

WG4: Stefano Cristiani, Matteo Viel

… with help from  
Italian Science Team



MAIN GOALS OF THE ITALIAN ANDES SCIENCE TEAM
‣ Maximize the scientific return for the Italian community 
‣ Identify and prioritize science cases where the Italian community can play a leading role, 

focusing on programs that are realistic given ANDES’ expected performance and that build 
on established national expertise. 

‣ Prepare the Italian community for effective exploitation of ANDES 
‣ Develop scientific and technical readiness ahead of first light through simulations, analysis 

tools, and representative science cases. 
‣ Actively disseminate updates on ANDES science, capabilities, and timelines, ensuring that 

the Italian community remains informed and aligned with the instrument’s evolution. 
‣ Support Italian participation in the international ANDES Science Team 
‣ Carry out coordinated scientific and preparatory work at the national level—such as analyses, 

simulations, and science-driven studies—that directly contribute to consortium activities. 
‣ This supports Italian members of the international Science Team by enabling well-founded 

contributions that reflect the size, expertise, and scientific breadth of the Italian community, 
while remaining aligned with the overall ANDES science strategy.



THE ITALIAN ANDES SCIENCE TEAM
‣ Chair: Valentina D’Odorico 
‣ WG coordinators 
‣ WG1 Katia Biazzo, Matteo Brogi, Lorenzo Pino  (katia.biazzo@inaf.it, 

matteo.brogi@unito.it, lorenzo.pino@inaf.it) 
‣ WG2 Alessio Mucciarelli (alessio.mucciarelli2@unibo.it) 
‣ WG3 Michele Fumagalli (michele.fumagalli@unimib.it) 
‣ WG4 Matteo Viel   (viel@sissa.it) 

‣ Composition (as of May 13, 2026) 
‣ WG1 italian members of Consortium ST + 50 members 
‣ WG2 italian members of Consortium ST + 21 members 
‣ WG3 italian members of Consortium ST + 38 members 
‣ WG4 italian members of Consortium ST +   5 members 

Join by filling form at https://tinyurl.com/andes-scienceteam-italy

https://tinyurl.com/andes-scienceteam-italy


SUMMARY OF ANDES PROJECT

Figure 9. Overall and detailed views of ANDES Nasmyth and Coudé parts in the case the instrument is not entirely placed
on the Nasmyth platform.

phasing of the ELT mirrors. It will also require simpler telescope operations. The expected limiting magnitude
for seeing limited observations is mAB = 20 in 1 hr with SNR=10 per resolution element. Simulations can be
performed with the live ETC maintained by INAF-Arcetri at andes.inaf.it. This ETC can compute the limiting
magnitude achievable at a given wavelength, for a given exposure time and at a given signal to noise ratio or
it can compute the signal to noise ratio achievable at a given wavelength, in a given exposure time and at a
given magnitude. With these observing modes and the expected performances, the proposed baseline design
can fulfil the requirements of the 3 top science cases discussed in Sec. 3, with the goal of fulfilling also the 4th
one. The proposed baseline of the system is shown in Fig. 8, which provides a schematic view of the functional
architecture and illustrates the modularity level chosen for the instrument. The major subsystems composing
the instrument are presented as boxes, connected by fibers or fiber bundles that serves for delivering the light
from the ELT focus and from the Calibration Unit(s) to the various Spectrographs that are located in di!erent
parts of the Telescope Infrastructure, the Nasmyth Platform and the Coudé room. If enough volume and mass
are available, the instrument can be placed entirely on the Nasmyth platform. Alternatively, the [U]BV and K
modules can be placed on the Nasmyth platform while the other modules will sit in the Coudé Room (Figure 9).
The split in wavelengths over the modules is influenced, among all other parameters by the optical transparency
of the di!erent types of fibres available on the market. Therefore, the di!erent modules can be positioned at
di!erent maximum distances from the telescope focal plane. The proposed configuration foresees that [U]BV is
in the Nasmyth platform while the RIZ and YJH spectrometers are in the Coudé Room with the corresponding
Fibre-to-Fibre interfaces and dedicated Calibration Units (that, for simplicity, is represented as one single box
in Figure 8).

During operations, the light from the telescope pre-focal station reaches the Front-End, a structure that is
positioned on the Nasmyth platform and includes four independently insertable modules: two seeing limited
arms, one SCAO arm and one IFU arm.

Depending on the chosen operational mode, the instrument is capable of inserting the di!erent modules and
delivering the light to specific modules. Regardless of the specific observing mode, the Front End splits the light
from the telescope via dichroics, provides proper optical correction and feeds the fibre bundles with the light
divided into di!erent spectral channels according to the wavelength bands reported in the picture and part of

Consortium: 32+ institutes, 13 countries, >250 people 
Successful Phase A study 03/2016 - 03/2018 
Schedule: Phase B 2022-2026, @ELT in ~2035 
Science priorities (and many other science cases): 
1. biomarkers from exoplanet atmospheres in transmission 
2. variation of fundamental constants of Physics 
3. biomarkers from exoplanet atmospheres in reflection 
4. direct detection of cosmic acceleration (Sandage effect) 
Modular fiber-fed cross-dispersed echelle spectrograph 
Simultaneous range 0.37-2.4 µm (ultrastable  
UBV+RIZ+YJH+K) 
Resolution ~100,000  
Several interchangeable, observing modes:  
Seeing limited & SCAO+IFU 
Total cost of baseline >100 MEUR (hardware+FTEs) 
System design (PDR level): 
‣ technically “simple” 
‣ almost pupil independent 
‣ great science cases (fulfills top 4 priorities) 
‣modular, staged deployment possible

HTTPS://ANDES.INAF.IT/

https://andes.inaf.it/



