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What is ?

A space telescope concept in tradition of Hubble

o to bandpass
e Suite of imagers and spectrographs
e Serviceable and upgradable

e Time allocation following"Hubble model: guest observer-
driven
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LUVOIR-A

15-m, on-axis telescope
e 120 segments, 1.223-m flat-to-tlat
155 m? collecting area

Four instruments

e Extreme Coronagraph for Living
Planetary Systems (ECEPS)

e [UVOIR UV Multi-object
Spectrograph (LUMOS)

e High Detfinition Imager (HDI)
e Pollux (CNES-contributed

instrument design)




8-m, off-axis telescope
e 55 segments, 0.955-m flat-to-flat
e 43.4 m? collecting area

Three instruments

e Extreme Coronagraph for Living

Planetary Systems ( )
e L[UVOIR UV Multi-object
Spectrograph ( )

e High Detfinition Imager (HDI)




Launch in 2039 aboard an SLS Block 1B/2

e SpaceX Starship and Blue Origin New Glenn
are viable alternatives

O-yedar primary mission, designed to be
serviceable for a 25+ year lifetime

Operate in Sun:Earth L2 orbit

Space Astrophysics Landscape for the 2020s & Beyond: LUVOIR
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we’'re at AbSciCon...




NASA EPIC/DSCOVR




how common are habitable planets?




how common are inhabited planets?




Exo-Earth Candidate Yields

54 exoEarth candidates guarantees seeing at least one
J planet with life at 95% confidence if the frequency of
inhabited planets is 5% of candidates

Chris Stark (STScl)
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Exo-Earth Candidate Yields

28 exoEarth candidates guarantees seeing at least one
planet with life at 95% confidence if the frequency of
inhabited planets is 10% of candidates

J

Chris Stark (STScl)
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LUVOIR will tell us how rare life is.
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Image by M. Turnbull
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Earth spectrum
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earth’s history (millions of years ago)
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Proterozoic Earth (2.5 - .5 billion years ago)
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Archean Earth (3.8 — 2.5 billion years ago)
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LUVOIR can put planetary systems into context

21



Imagine knowing the tull diversity ot worlds..
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what about transiting planets?
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can you do this from the ground?




e

Ground:

Transits of M dwarf planets
Direct imaging of M dwarf planets

Space:

Transits of M dwarf planets
Direct imaging of nearby M-dwarf nlanets
Direct imaging of FGK dwart planets




okay, but is this actually feasible?







"THe search fdr lifé'on dther wnrlds S IJnth a prufnund and 3
profoundly difficultendéavor® |

V- NAS Lipiafet Shenck Strdtegyfepoft
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® The HabEx and LUVOIR (and Lynx and Origins) Science and

Two Teams, One Vision
Statement by the LUVOIR & HabEx STDTS

Technology Definition Teams have devoted over three years and
many thousands of person-hours to studying future large
strategic space mission concepts.

Together, HabEx and LUVOIR will present eleven different
architectures.

The HabEx and LUVOIR teams have collaborated since their
initiation, and as a result are offering a ‘buffet’ of options, with
corresponding flexibility in budgeting and phasing.

® The studies agree that a joint astrophysics — exoplanet

UV/optical/near-IR space observatory provides a bold,
compelling, and achievable vision for space astronomy.
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.

understand the star




Total astrometric program time for -

- exoEarth masses to within 25%:
LUVOIR-A: 24 days
LUVOIR-B:'43 days

g

. constrain masses

=




The ECLIPS coronagraph F -

Observational challenge
Faint planets next to bright stars

Solution

Extreme Coronagraph for Living Planet
Systems (ECLIPS)

Coronagraph with contrast < 10-19 \
Imaging spectroscopy (R = 70-200)
Bandpass: 0.2 ym to 2.0 um

Tech development via WFIRST coronagraph
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The LUMOS instrument

Observational challenge

Spatially-resolved spectra of gases in many different
environments, solar system targets in the UV

Solution
LUVOIR UV Multi-Object Spectrograph (LUMOS)
R =500 - 63,000 z\

Bandpass: 100 nm to 900 nm

FOV: 2’ x 2" with 0.07” ; 0.14” slitlets
FUV imaging channel

Heritage from STIS, COS, & NIRSPEC
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The HDI instrument

Observational challenge

Imaging the ultra faint and very small at high resolution. :
Long-term imaging of objects in the outer solar system. /

Solution
High-Definition Imager (HDI)

2 x 3 arcmin field-of-view

Bandpass: 0.2 yumto 2.5 uym

Nyquist sampled :

Micro-arcsec astrometry capability (planet masses, etc) TNy
Heritage from HST WFC3 & WFIRST " HST Wide Field Camera 3

June 24, 2019 Big Bang to Biosignatures: The LUVOIR Mission Concept 36




POLLUX: a European contribution to the LUVOIR mission
study

POLLUX is a concept for a UV spectro-polarimeter with high resolution point-
source capability (R ~ 10°)

Complementary to the LUMOS instrument

To be defined & designed by a consortium of 10 European institutions, with
leadership/support from CNES

The conceptual study conducted by CNES could serve as a support for a
future ESA contribution

June 24, 2019 Big Bang to Biosignatures: The LUVOIR Mission Concept




Is this technologically ?

WFIRST has achieved 10° contrast in coronagraph testbeds

“Coronagraph technologies have significantly evolved over the past 10
years such that the challenge of designing and building a coronagraph
that is insensitive to segmented/obscured apertures and low-order
wavefront errors has largely been overcome.”

— NAS Exoplanet Science Strategy Report
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Is this technologically feasible?

b o
% "‘\_ ‘?

Deployment of large segmented telescope

to be demonstrated by JWST
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Is all of this
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LUVOIR online simulation tools https://luvoir.stsci.edu




LUVOIR STDT Meeting #1
- Goddard Space Flight Center, Greenbelt MD
May 9 - 10,2016




Select NASA Large Mission Lifetimes
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Is this star \ 1. Use precursor information to establish target list /
promising?

Is this a planet? \ 2. Multi-color point-source photometry and proper motion /

l;’ atgiitzg::gg;g \ 3. Constrain orbits /
|s there water? \ 4. Search for atmospheric water /

What is the star like? \5. Characterize the star. Determine planet masses/

Mass of the planets?
. - 6. Search for biosignatures &
Are there signs of life constrain H,0 abundance

, , 7. Check O, biosignatures
Are the signs of life robust? \ aren't false positives /

_ . 8. Extend spectrum to find
What is the atmospheric context? additional features

9. Observe NUV &
longest A's

Are there other biosignatures?
Strength of the greenhouse effect?

How does the planet vary
with time? (e.g. seasons)




National Aeronautics and
Space Administration
.

@ Large LL\[LOQtlcaI/IR Surveyor
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w . | Exotic WORLDS
'C‘QSMIC ORIGINS
W | = THE ULTRA FAINT
" . \m g . UNIVERSE
The Large UV/Optical/IR Surveyor (LUVOIR) is a concept for a highl e X
capable, multi-wavelength.space observatory with ambi;lg,n;" ience’ i

goals. This mission would enable great leaps forward j broad range -
of science, from the epoch of reionization, thrbugh {awx\wormatlon and
evolution, star and planet formation, to solar systém_ remotx smg' |
LUVOIR also has the major goal (o) chara enzmg a Wide range \
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