‘/@’ > NASAKBRZHN AR FRIMETFH EEHELUVOIRND SN
~g’ ) (Large UV/Optical/Infrared Surveyor)
LUV O IR UsS Astrophysics Decadal Survey 2020 CHRETH DB AR F EETE (2039F4TH5 LIFFE)

oleﬁ‘@j)b%%ME & ?f‘~5'1~_¢_ ?*E
R —

Yo

Takahiro Sumi (Osaka) T. Sumi(Osaka), Akio Inoue (Waseda University), Ikuru Iwata (NAOJ), Shingo Kameda (Rikkyo University), Tadayuki Kodama (Tohoku

YN University),Yuichi Matsuda (NAOJ), Taro Matsuo (Osaka University), Kentaro Motohara (Tokyo University), Naoshi Murakami (Hokkaido
LUVOIR@ E:-I-K University), Go Murakami (JAXA/ISAS), Norio Narita (NAOJ), Jun Nishikawa (NAOJ), Masami Ouchi (Tokyo University/ICRR),Nao Suzuki
(Tokyo University/IPMU),Motohide Tamura (Tokyo University/ABC), Masaomi Tanaka (Tohoku University), Kohji Tsumura (Tokyo City
University), Toru Yamada (JAXA/ISAS):

2021/9/8 HFREIURIHL @online



Telescope
® Segmented, deployable far FUV/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.)

LUVOIR-A

15m (~0.008arcsec)
On-axis

270K (milli-Kelvin precision)
4 instruments

LUVOIR-B

8m (~0.016arcsec)
Off-axis

3 instruments




Cl\vl'DIDATE_|NSTRUMENTS STUDIED

- /7 =
ECLIPS HDI POLLUX

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

Bandpass [200-2000 nm NIR coverage imager (Efﬂ?gf‘é]./itifﬂyyff’r
Contrast | 1x1071° Bandpass | 200-2500 nm 100-1000 nm

IWA 3'x 2’ MOS FoV |2/x 2’ 100—400 nm
Y - (A/A2) 120,000
64 A/D Apertures | 840 x 420

Circular + linear
R (/A1) |Vis: 140 Byany) | SOy polarization
NIR: 70, 200

Imaging UVIS:3Gpix Multi-object spectrograph  ESA contribution
IFS NIR:320Mpix Micro-shutter, FUV imaging Only for LUVOIR-A
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Sensitivity curves for LUVOIR and other telescopes
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Earth twin at 10 pc
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Limiting Sensitivity
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LUVOIR-A 32 . WSO-UVD %600

SMC at z=7
Sun at 5 Mpc
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Habitable exoplanets & biosignatures
(BRFRIHTENEBRDT—ID—)
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ECLIPS on LUVOIR-A:
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Solar System at
433
m—— Distance = 12.5 pc

Dtelescope =15-m
R=150
Time = 60 hrs per band
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Planet flux / Star flux (x 107'%)
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Credit: T. Robinson / G. Arney



Broad range of general astrophysics
® SR MDARLESE
B UVAAET, SRR ADEE. IE
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gi%%ﬁi%ﬁﬁ&ﬁ%% Matsuo et al. submitted to AAS

Multi-object high-dispersion densified pupll
spectrograph + a new line-of-sight monitor
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Detector

Footprint on plane 1

Reflection
grating

L g o Tt ————)

Field stop (4 A/D in radius)

Cassegrain system (/= 1800 mm) .
Echelle grating

Collimator lens (f= 42.9 mm)

550 mm

Optical design

L

Wavelength range

320—-670 nm

Resolving power

> 10,000 (depending on science case)

Stability

~ a few ppm (pptics only)

# of field-of-views

~ 10

RV uncertainty

~ afew cm/s (depending on science case)

(2048 x 2048 pixels, 15 um pitch)
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Itoh & Matsuo, AJ 2020; Matsuo et al. AJ 2021

Contrast: 1079
IWA: ~ 1 A/D (ideal Iimitation)<—>3.5)\/D Number of Earth Searching for Biosignature

for LUVOIR-AB Yleld for LUVOIR-B: 28 (Current) — > 70 (Ideal)
Throughput on sky Yield for LUVOIR-A: 54 (Current) — > 100 (ldeal)
0. > 100
1> HabEx LUVOIR-B LUVOIR-A 4
T 0-2 80 - 'St' T T T T T T ='4 T T T T T T T T =' - T T T T T Y -
- Stark et al. 2019 ~75
=10.15 = [ t §
— 1
0.1 Ef 60 T /
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T 40 —Axis \§ -
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(Yoneta, Murakami et al., in prep.)
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(2020)
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Coronagraphic image after speckle nulling control
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