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Broad Context & History

W European Extremely Large Telescope (ELT) will be the largest ground-based telescope at visible and
infrared wavelengths

Flagship science cases: the detection of life signatures in Earth-like exoplanets and the direct
detection of the cosmic expansion re-acceleration (both require high resolution spectroscopy)

W High resolution spectroscopy (HRS)

Interdisciplinary (from Exoplanets to Cosmology and Fundamental Physics)
Successful ESO tradition (UVES, FLAMES, CRIRES, X-shooter, HARPS; ESPRESSO)
More than 30% of ESO publications can be attributed to its high-resolution spectrographs.

W HRS At 8m-class telescope entered into photon starved regime

W Merging of CODEX and SIMPLE concepts into HIRES spectrograph R~100.000 in 0.37-2.4 pm
< HIRES Phase A study started March 2016, completed March 2018

W Several activities completed in “pre-Phase B”, including modified baseline design

W ESO Council approval of HIRES Construction Agreement on December 7 2021

W Phase B kick off by first half of 2022 following:

signature of Construction agreement by ESO and INAF

sighature of Consortium agreement by all Consortium Partners




A subset of HIRES Science Cases

W Exoplanets (characterisation of Exoplanets Atmospheres: detection of signatures of life)
W Protoplanetary Disks (dynamics, chemistry and physical conditions of the inner regions)

W Stellar Astrophysics (abundances of solar type and cooler dwarfs in galactic disk bulge, halo and
nearby dwarfs: tracing chemical enrichment of Pop lll stars in nearby universe)

W Stellar Populations (metal enrichment and dynamics of extragalactic star clusters and resolved
stellar populations)

W Intergalactic Medium (Signatures of reionization and early enrichment of ISM & IGM observed in
high-z quasar spectra)

W Galaxy Evolution (massive early type galaxies during epochs of formation and assembly)

W Supermassive Black Holes (the low mass end)

v Fundamental Physics (variation of fundamental constants - a, mp,/me Sandage Test)

Community White Paper: Maiolino et al. 2013, ArXiV:1310.3163



Science Priorities @ TLRs

1. Exoplanet atmospheres via transmission spectroscopy (potential detection of bio-signatures)
2. Variation of the fundamental constants of Physics

3. Exoplanet atmospheres via reflection spectroscopy (potential detection of bio-signatures)
4. Redshift drift (Sandage test)

W All the science cases enabled by
the TLR from the top priorities are
excluded from the prioritisation
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Science Priorities @ TLRs

1. Exoplanet atmospheres via transmission spectroscopy (potential detection of bio-signatures)
2. Variation of the fundamental constants of Physics

3. Exoplanet atmospheres via reflection spectroscopy (potential detection of bio-signatures)

4. Redshift drift (Sandage test)
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The HIRES Consortium Organization

HIRES Organisation
Breakdown
Structure

Steering committee

1 representative per partner institute
José Renan de Medeiros, René Doyon, Lise Christensen, Guy Perrin, Klaus Strassmeier, Ansgar
— = 7| Reiners, Laura Kreidberg, Andreas Quirrenbach, Artie Hatzes, Joe Liske, Adriano Fontana,
Andrzej Niedzielski, Manuel Monteiro, Jose Manuel Reborddo, Nuno Santos, Rafael Rebolo,

Principal Investigator | — —
Alessandro Marconi

Project Office Pedro Amado, Sophia Feltzing, Géran Ostlin, Nikolai Piskunov, Christophe Lovis, Christoph
rincipal Investigator Mordasini, Sandi Wilson, Edwin Bergin
roject Scientist

roject Manager
ystem Engineer
oftware System Engineer

Executive Board
1 regresentative per countrz

nstrument Scientist Bruno Leonardo Canto Martins, Lise Christensen, Isabelle Boisse,
Klaus Strassmeier, Andrzej Niedzielski, Nuno C. Santos, Jonay
Gonzalez Hernandez, Nikolai Piskunov, Christophe Lovis, Martin
Haehnelt, Flena Gallo
Project Scientist Pro!ect Manqger ,
. e Paolo Di Marcantonio / Eric
Roberto Maiolino .
Project Management Team Stempels - - -
e e 113 countries, more than 30 institutes
Exoplanets and circumstellar Driss Kouach, Michael Andersen,
3;2‘; - Manuel Amate, Izan de Castro Ledo,
Enric Palle/Christophe Lovis Lison Malo, John Monnier, Piotr
Nostowst ~200 people

Stars and Stellar Populations
WG2 —
Carlos Allende/Andreas Korn

Majority of high resolution
Sytem engincer spectroscopy experts in ESO
l member states

System Architects / Software

System Engineer
Marco Xompero, Roberto Cirami,
Alexandre Cabral, Ernesto Ofiva, Matteo
Aliverti, Igor Coretti, Giorgio Pariani

Galaxies and Intergalactic Instru ment Scientist

Medium b — —

WG3 —] Livia Origlia

Valentina D’Odorico/Erik
Zackrisson

— — —

Instrument Scientist Team

Katja Poppenhdger, Christophe
Lovis, Oscar Gonzalez

Cosmology and Fundamental
Physics
WG4
lahen liske/Carlos Martins

Front-end Fiber link Spectrograph UBV Spectrograph RIZ Spectrograph YJH SCAO-IFU Calibration Unit Software
Portugal italy Germany Switzerland United Kingdom Italy Germany Portugal
Alexandre Cabral Ernesto Oliva Joar Brynnel Bruno Chazelas David Lunney Enrico Pinna Jennifer Zimara Manuel Monteiro
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HIRES Work Breakdown organization

SCIENCE

Reberto Maiclino
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5tars and Stellar
populations
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HIRES phase B WBS
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Cost, GTO & Schedule

Total estimated cost of baseline design is ~35 MEUR, + 600 FTEs

W >125 GTO nights which will be used for Consortium science programs

ELT HIRES Fiber Link
SChedUIe - ffibertofiber \ — 5 8

Front End nterface i1E ;
W Phase A: 2016-2018 Completed! B S ~£]87¢) 8

Calibration Warm spectrograph
¢ - = % Unit
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4 |_ Telecom fibers LE g g E . r.Dis amera .
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Summary of ELT HIRES project

¢ International consortium: 32+ institutes, 13 countries, >200 people

w¢ Successful Phase A study 03/2016 - 03/2018
W Aggressive schedule: Start Phase B ~2022, @ELT in 2029-2030
W Science priorities (plus many other great 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 through Sandage effect
W Modular fiber-fed cross dispersed echelle spectrograph

3 Simultaneous range 0.4-1.8 pm (ultrastable BLUE+RED+NIR)
Resolution ~100,000

W Several interchangeable, observing modes:
Seeing limited & SCAO+IFU

v Total estimated cost of baseline is 35 MEUR, + 550 FTEs

technically “simple”

almost pupil independent

great science cases (fulfills top 4 priorities)
modular, staged deployment possible
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