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ELT High Resolution Spectrograph

CODEX SIMPLE
0.37 um < A < 0.71 um 0.84 ym < A < 2.50 um
R~120,000 R~130,000
(Pasquini et al. 2010) \ / (Origlia et al. 2010)
HIRES

0.36 um < A < 2.50 um
(2013 HIRES Initiative)

2016 HIRES Consortium (12 Countries, Italian PI-ship )
www.arcetri.astro.it/~hires

HIRES passed the 2 years Phase A on August 2018
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HIRES capability

Wavelength coverage Observing mode R
0.4 — 1.8 um UHR 150,000
HR 100,000
Possible extension HR2 (IFU+AO) >100,000
in U e K bands
Possible MR 20,000
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Exoplanets atmospheres in habitable zones

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




Exoplanets atmospheres

In reflected light

In transmitted light



In transmitted light

HIRES advantages:
Huge collecting area photons
HR disentangle planet and star
atmospheres

Earth-like planets

Texp « D2— HIRES achieves same S/N as ARIEL in less time
(D=39mvs D~1.1m 1200 times)

Examples of HIRES expected performances :
J=6.0 contrast ~ 5x107
J="7.6 contrast ~ 7x107
J=28.8 contrast ~ 2x104



In transmitted light: signatures of life
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In transmitted light: signatures of life
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In transmitted light: signatures of life

Exaple: for Trappist 1-b HIRES can detect
O, at 0.75 um in 25 transits and
CO, at 1.57 um 1n 4 transits
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In transmitted light

HIRES limit:

It is a common user facility.
Only a (small) part of the time can be dedicated to transits.
HIRES will mostly perform deep/detailed studies of a
limited number of carefully selected targets.

Synergic with a ARIEL that is fully dedicated to the
systematic study of the atmospheres of a large sample of
transiting planets



In reflected light

High Spatial Resolution — Enhance the planet-to-star contrast

IFU

at the planet location with AO

High Spectral Resolution — Use high-resolution spectroscopy

to disentangle the (velocity-shifted)
reflected spectrum of the planet
from the stellar spectrum that is
acquired simultaneously in the

IFU observation
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In reflected light
ELT diffraction limit =8 masindJ (1.22 A/D)
In practice: 2 - 3 A/D - - —
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edge-on orbits with
transits

In reflected light
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In reflected light

Example: Proxima-b

HIRES can detect planet in few hours or few nights
(depending on the AO adopted)
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Simulation by
HIRES Science WG1
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Summary

Full spectral coverage 0.4 - 1.8 um
HR (100,000 + 150,000)
Planets atmospheres in transmission (O,, CO,)

HR2IFU study of reflected light from planets
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Summary

Full spectral coverage 0.4 - 1.8 um
HR (100,000 + 150,000)
Planets atmospheres in transmission (O,, CO,)

HR2IFU study of reflected light from planets

HIRES will be synergic and complementary to ARIEL
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