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Main objectives

e Habitable exoplanets & biosignatures
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Telescope

® Segmented, deployable far UV/optical/NIR telescope (100 nm to 2500 nm)

® Ultra-stable to enable high performance coronagraphy
® Serviceable & upgradable (25 year lifetime goal for non-serviceable comp.)
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LUVOIR Instruments

CANDIDATE INSTRUMENTS STUDIED
ECLIPS

Coronagraph with imaging Wide field imager with UV/Vis multi-object Point-source UV
and imaging spectroscopy simultaneous UV/Vis and spectrograph and FUV spectropolarimeter
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LUVOIR Sciences

LUVOIR-A

4

LUVOIR-B
1

Resolve faint stars and galaxies for galaxy formation.
Detect 54 (15m) & 28 (8m) Earth-like planets that can be
probed for signs of life.

Near-flyby quality observation of Solar system bodies.
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A 5% and 10% constraint on the frequency of Earth-like planets by LUVOIR-A and -
B, respectively. (8 planets by HabEx gives 30% constraint on frequency of Earth-like
planets.)



Direct spectra of exoEarth around Solar type star
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Solar System from 13 parsec Distance = 10 pc
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Big Bang to Biosignatures: The LUVOIR Mission Concept



Sensitivity curves for LUVOIR and other telescopes
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Micro shutter in LUMOS
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Mission
Observatory
Payload

OTA

ECLIPS

HDI

LUMOS
Pollux

PAS

Spacecraft

Sunshade

Bus

Schedule

LUVOIR-A Schedule Phasing Launch
Readiness
Mission PDR Date

This is where the detailed mission

science goals, architecture, and

concept are developed. Technology
development needs to inform this
period, not follow it.
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In highly nested systems, a
large amount of detailed
design, fabrication, and

integration has happened at

the lower levels prior to the

Mission PDR, which does not
happen until lower level
PDRs have occurred. This

puts the mission at risk in
the event that technologies
don’t develop as expected.
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HabEx Architecture: telescone
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® S55ER : 50%lE B —~ 1. 50%EGO ; #HL LSS x— 272 (FE)
® Broad survey w/SS, CG (AFREE42(F. 10710 )
® Deep survey w/SS (BEEABEESME. 4x1071 )
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HabEx Observations: planet yields
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(77) “hot” planets

(EX) “warm” planets

(355F) “cold” planets (K& T/KA EEfERIBE)
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Japanese Gontrihution to LUVOIR/HabEx
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HabEx Gontribution/Schedule

o LIKR-PTHBADTSADOIAFNE: "Both ESA member states and JAXA are planning
to contribute to WFIRST Coronagraph Instrument (CGI) and could naturally reprise or
expand on those roles in HabEx coronagraph. The interest in contributing to HabEx from
the international community is clearly enthusiastic and there are more opportunities for
technical contributions than funding nominally allocated.”
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MCP detector for UV:

Standard MCP
OAR 60 %

[Hamamatsu Photonics K.K.]
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-Test model (¢40mm) achieved ~2 times higher efficiency
-WSO-UV/UVSPEX will use this funnel-MCP
technique
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2. Large format: MCP-array
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3. High dynamic range and resolution:

<Requirement: 200 x 200 mm>

MCP-array
with narrow
(6.5 mm)
gap

-Test model
(3x3) with

| small MCPs

is under
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ng

CMOS-coupled MCP

-Test model achieved dynamic range of >10"
and MCP-channel resolution (6 um)
-WSO-UV/UVSPEX will use this technique
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. New coronagraph mask sywatsuwo

HabEx LUVOIR-b LUVOTR-a
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Baseline coronagraph for LUVOIR-a:  § I
Apodized Pupil Lyot Coronagraph (APLCYO Segmented
(Soummer et al. 2003; N'Diaye et al. 2016) < » Apodized pupil |
t 20 Monolith Lyc Lyot coronagmph__
What is high-performance coronagraph? § [ .00, ~3.7AMD |
1 Contrast 0 2 4 6 8 10 12 14
2. Inner working angle (IWA) Diameter of primary mirror (m)
3. Sensitivity to tip/tilt Ve APLC (LUVOIR- New mask
4 Work f or on-axis (LUVOIR-b) a) (Itoh & Matsuo AJ 2020)
5. Bandwidth Contrast 10-10 10-10 10-10 10-10
. Through
6. Throughput IWA (WD) | ~24 | ~22 ~E7 =
Sensitivity to | 6-th 6-th order | not sensitive|| 8-th order
HabEx(SS): star, tip/tilt | order
IWA of ~2.4N/D On-axis tele. |not not working working
Throughput, ~20% Bandwidth 10% |10% 10 % 10 % ~100nm
SS: OWA ~ ##) Throughput ~20% |~20 % ~20 % ~20 %
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