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 Priority | Technology Gap Name

el | £d™  Verifi Coati  Towe
Ultra-stable Opto-mechanical Systems

Segment Phase & Control

Dynamic Isolation Systems

Mirror Segments

High-contrast Segmented Aperture Coronagraphy
Segmented-aperture Coronagraph Architecture
Deformable Mirrors

Wavefront Sensing & Control

High-contrast Imaging Post-processing

High Performance UV/Vis/NIR Detectors
Large-format High-dynamic Range UV Detectors
Ultra-low Noise Detectors for Visible Exoplanet Science
Ultra-low Noise Detectors for NIR Exoplanet Science
Next Generation Microshutter Arrays

High Reflectivity Broadband FUV-to-NIR Mirror Coatings
ngenc

Stability for high-contrast is #1 challenge
“~10 pm RMS per ~10 minutes”

2

A A W WO AW

® High-contrast imaging through wavefront stability

® High-contrast imaging through wavefront control

@ High-contrast imaging through wavefront tolerance !




Value chain to develop core technology

= Technology Innovation Research - 234 stido|= oL
x

- Phase 1: 78 5! 4 A3 (tradeoff study) - 522! /EH

- Phase 2: &+ (Decision making) - 1.592/'3 (Phase 1 x 3)

—

- ex) Aol RSNV = (A, A0 54, 2, 2E8A™ 3), 7=,

(@) O —- O
SEV=, MO7 |z, e ARISEREAE AF A A= &

= Philosophy

- 20t ZME =k B4 OjRIY A =HE (Secure dual vendors)
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Large UV/Optical/IR Surveyor (LUVOIR)

Habitable
Worlds

Stars & Stellar
Evolution




Large UV/Optical/IR Surveyor (LUVOIR)

- Photometric Depth
. 100 in 10,000 sec

Spitzer A

=
_
=

Hubble
- __w
EL(F(39-m)
~

-—’

=
=
+~
o)
_
D
N
(@)
=
£
|

Wavelength (microns)
ref) www.nasa.gov, LUVOIR final report
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LUVOIR

 Photometric Depth
L 100 in 10,000 sec

Hubble

SOFIA

Spitzer

GMT

apnuubew gy

- w
A T35
~

o

Limiting Sensitivity

ref) www.nasa.gov, LUVOIR final report

CANDIDATE INSTRUMENTS STUDIED

POLLUX

Bandpass

200-2000 nm

HDI

Wide field imager with
simultaneous UV/Vis and
NIR coverage

LUMOS

UV/Vis multi-object
spectrograph and FUV
imager

Contrast

1x 1010

Bandpass |200-2500 nm

Bandpass |100-1000 nm

Point-source UV
spectropolarimeter
(European study for

LUVOIR-A only)

IWA

3.5AND

FoV 3'x 2

MOS FoV |[2'x 2’

Bandpass

100—-400 nm

OWA

64 A/D

67 science filters + grism

Apertures | 840 x 420

R (1/D1)

120,000

R (A/A2)

Vis: 140
NIR: 70, 200

Nyquist sampled

R (/A1) |500-50,000

High-precision astrometry

Circular + linear

polarization
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LUVOIR

OBSERVATORY CHARACTERISTICS
Community-driven observing program
Serviceable and upgradable modular design
Sun-Earth L2 orbit
Late 2030s launch date

5-year prime mission; 10 yrs. consumables;
25-year lifetime goal for non-serviceable
components

Diffraction limited at 500 nm; 270 K
telescope operating temp.

Field-of-regard: Sun-Telescope-Target
angles > 45 degrees (31 steradians)

Tracking speed: 60 mas/sec (2x JWST)

ref) www.nasa.gov, LUVOIR final report

Observatory Characteristics - STACK
- Community-driven observing program
- Serviceable and upgradable modular design
- L2 orbit(?) 2 Q to Community
- Early 2030s launch date 2 Q to Gov.
- 5-year prime mission; 10 yrs. Consumables;
25-year lifetime goal for non-serviceable Components
- Diffraction limited at 500 nm; 270K(?) telescope
Operating temp.
- Field-of-regards; Sun-Telescope-Target
Angles > 45 degrees (?) 2 Q to Community
- Tracking speed: 60 mas/sec = Q to Community
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Mission Concept study team

1. Science and Technology Definition Team

2. Study Office & Engineering Team

3. Community Working Group Members
- Cosmic Origins, Exoplanets, Solar System, Technology

\
\ '| Tertiary
‘Mirror
v
7 e
/T~ Tj\\ Fast-

" Steering
/ f Mirror
/

Vi

| . Prima
Secondary 2 Mil‘l‘OrI.‘y
Mirror —— T

Fast-Steering  Tertiary
Mirror Mirror

LUVOIR-A

LUVOIR-B

ref) www.nasa.gov, LUVOIR final report
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LUVOIR - Risk identification

Risk identification

oOuewWNE

ref) www.nasa.gov, LUVOIR final report

Integration and test facilities
Technology development
Verification and validation approach
Contamination control

Launch vehicle

Technical margin philosophy (for mass and power)

Risk identification - STACK

Project Management and Systems Engineering

Integration and test facilities — KASI, KARI facility (TBC)
Technology development — telescope, instruments and so on.
Verification and validation approach

Contamination control

Launch vehicle

Technical margin philosophy (for mass and power)

Nk whR

P70 MH[of et XA EEZ Tt IRARR| 7|of


http://www.nasa.gov/

- YAUF IBMLRYS St YUBIE 2ORY Lol
201 5t A(jhan@kasi.re.kr), 042
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- Pre-A: Concept Studies

- A: Concept & Technology Development

- B: Preliminary Design & Technology Completion
- C: Final Design & Fabrication

- D: System Assembly, Integration & Test, Delivery

ref) www.nasa.gov, LUVOIR final report
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