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[ we're speaking here of the search for biosignatures - physical markers indicating the
1.75 1 presence of life - in the atmospheres of exoplanets. Previously, it was thought that if an
150 exoplanet had oxygen levels in its atmosphere similar to that of Earth, the oxygen would
. be undetectable by the Webb telescope. As Thomas Fauchez at Goddard Space Flight
1.25 Center, lead author of the new study, explained:
<= 1.00 -
w
0.75 - Before our work, oxygen at similar levels as on Earth was thought to be
undetectable with Webb, but we identify a promising way to detect it in nearby
0.50 1 planetary systems. This oxygen signal is known since the early ‘80s from Earth’s
atmospheric studies, but has never been studied for exoplanet research.
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Credit: EarthSky.org
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I Modern Earth
Neoproterozoic Earth

I Paleo- and
Meso-proterozoic Earth
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Fabry Perot Interferometer

ISO OBSERVATIONS OF PLANETARY ATMOSPHERES

Th. Encrenaz!

\\ 1DESPA, Observatoire de Paris, 92195 Meudon, FRANCE

ABSTRACT

I The Infrared Space Observatory (ISO) satellite, operated by ESA in 1995-1998, has provided a very signifi-
cant contribution to our knowledge of planetary atmospheres. The main results of ISO observations of the
giant planets and Titan can be summarized as follows: (1) a new determination of the D/H ratio; (2) the
discovery of an external source of water, and the detection of CO; in the stratospheres of Saturn, Neptune
and Jupiter; (3) the detection of new hydrocarbons in the stratospheres of Saturn (CH3C,H, C4H,, CgHs,
CHas), Jupiter (CH3C2H, CeHg) and Neptune (CHs, CyHy); (4) the study of NH3 and PH3 in Jupiter and
Saturn, and the determination of *N/!*N in Jupiter; (5) the detection of H,O in the deep troposphere of
Saturn; (6) the observation of Hs* in Uranus. ISO spectra of Mars have provided information about the
-— water vapor content and the composition of aerosols. © 2002 COSPAR. Published by Elsevier Science Ltd. All
d rights reserved. -
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Observing
with FP]

The number of transits needed for
a 3o detection drops by 25%-35%
when observing with FPI array.
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FIOS Prototype

[ Fabry Perot Instrument for Oxygen Searches ]

S. Rukdee, S. Ben-Ami, M. Lépez-Morales,
J. Garcia-Mejia, D. Charbonneau, A. Szentgyorgyi
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APPLICATION

RUKDEE+ 2021 (in prep.)
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RESULTS
FIOS on sky

RUKDEE+ 2021 (in prep.)
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SUMMARY

FIOS is a new ultra-high resolution FPI-based instrument.
° FPI arrays create chained spectra over the O, A-band.
* Lab prototype achieves up to R = 600,000.

* Dualons improve throughput and resolution.

FIOS-like instrument should be enabled for all ELTs.

* E-ELT HIRES + FIOS in O, and CH, channel = biotic Oxygen!



