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EXOPLANETARY ATMOSPHERES: LR VS HR SPECTROSCOPY

LOW-RESOLUTION SPECTROSCOPY

e Degeneracies occur due to overlapping bands
e Problems with deep clouds

HIGH-RESOLUTION SPECTROSCOPY

e Computationally intensive

e Continuum information is lost with the analysis

A combines analysis of HRS and LRS enables a better comprehension of exoplanetary atmospheres
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176 nights (multiple transit/phases observations for 46

planets ) with GIARPS@TNG
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GUlBRUSH(R) P. Giacobbe, F. Amadori

Graphical User Interface for Bayesian Retrieval at ngh Resolution

ﬁ‘“ spectrum reduction module
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First results in cross—correlations
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first detection of N>3 molecules in
the nIR
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» hints of disequilibrium chemistry
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H20, CH4, CO, CO2, SO2, and NH3
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HR: GIANO-B + IGRINS
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First attemp in combining HR+LR
SYNTHETIC GENERATOR

Stellar Spectrum Planetary spectrum Noise
(Phoenix) e from the pipeline
. Observed fluxand SNRusedas ~ "eduction)
Teluric spectrum reference for the injected signal e N

(ESO skycalc)

(&5

=
ﬂ“'Hth‘ ‘W; i

s 1111

—



ANDES@ELT

The GIARPS regime today, on Jupiter-like planets, is the same of ANDES@ELT tomorrow, on rocky planetsiFU’
European Extremely Large Telescope (ELT) will be the largest ground-based telescope at visible and i
wavelengths
ANDES@ELT: is the high-resolution (R=100 0O0O0), optical-infrared spectrograph, two observational techniques
e high-dispersion for transmission-emission spectroscopy (0.5-1.8 pm interval (with the goal to extend the
coverage to the blue and to the K band)
* high spatial contrast for reflected light (extreme Adaptive Optics (AO) and/or coronagraphic system) Y, J, and H
bands— Characterization of exoplanets atmospheric composition and the exploration of habitable zone planets:
reflected light atmospheric signal of a golden sample of 5 nearby nhon-transiting habitable zone earth-sized

planets within a few tenths of nights

Name opeclyp (L) i v P msint i, dsa sep contrast nights
| K| pc] |mag] d| ma| [(Hal K] [mas] [10~5]

| a Cen | M (2900 K) 1.30 11.01 11.19 1.1 1.07 217 373 11.2 0.67
Ross 128 b M (3163 K) 337 11.12 9.87 1.4 1.15 283 14.7 12.9 13
GJ 273 b M (3382 K) J.80 9.84 18.65 29 .64 266 24.0 1.02 6.5
Wolf 1061 ¢ M (3309 K) 1.31 10,10 17.87 3.4 .81 2756 20.7 9.57 0.8

GJ G682 b M (3237 K) 5.01 1094 17.48 4.4 2.11 259 16.0 16.0
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ANDES@ELT

Snellen+2022
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ANDES@ELT +HWO

Snellen+2022
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angular separation [milli-arcsec] Complementary: atmospheric characterisation of

multiplanetary systems around Sun-like stars, with the

HWO
Earth-like planets around solar-type stars__J

final aim of exploring their formation conditions.




IGRINS, GIANO-B, CRIRES+ESPRESSO + HST and JWST

ANDES@ELT +HWO

DLz

Thanks for the attention



