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Habitable Exoplanet Observatory - HahEx
O/\EATILRHNEE & RINEHZRIEE Motohide Tamura (Tokyo/ABC)
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Large UV/Optical/Infrared Surveyor - LUVOIR

O/N\EFTILRNERE & RIVNEHRIFEE Takahiro Sumi (Osaka U.)
o LG —RFHINE

® 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 (~0.08arcsec)
On-axis
270K(milli-Kelvin precision)
4 instruments

LUVOIR-B

8m (~0.16arcsec)
Off-axis

3 instruments




Decadal Survey Recommendation

Worlds and Suns in Context
Priority Area: Pathways to Habitable Planets Pathways o Disovery inAtronomy

. . . and Astrophysics for the 2020s
searching for signatures of life 5

.
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® Implementing the Next Great Observatories Huss
* Great Observatories Mission and Technology Maturation Program
(GOMTMP): 0> 0—T 42 CTHtirREE
provide early investment in the development of multiple mission concepts
to lower the risks and costs of projects before they become too complex,
large, and costly. By the end of 2020 decade, (~six years), ($800M)
EEFZRTASY vaz&ﬁﬁ&“
 The First Mission to this program is
Large Infrared/Optical/Ultraviolet (IR/O/UV) Space Telescope
off-axis inscribed diameter 6-m, at first half of 2040’s (11B$)

to search for biosignatures from ~25 habitable zone planets




6m Large Infrared/Optical/Ultraviolet (IR/O/UV) Space Telescope
Exo Earth Yield vs telescope dlameter LUVOIR-B
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assuming ExoPAG SAG13 value (0.241948
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.) LUVEX?
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Concept Study: prepare for decadal evaluation

54 Key
We are here Mission 1

Mission2 [

Decadal si : evaluation of science against scope: recommendation for Mission 3 [

S entry ingfGO Technology Development program with cost/scope target Mission4 E=====—————m
External review for start ’

1f&'sﬁﬁl’?&fﬁfﬁ'&'ﬂﬁﬁf"""°'Ms Before end of 2020 decade
LUVEX ﬂm’ I Early 2040 decade

GO Mission and Technology Maturation

-

GO Misgion fnd Technology Maturation /
Decadal survey
Start of LUVEXx uau.g.
maturation (mplementation .
p rog ram 5 ye ars | ater PR Sna. St Qfdkltinal maturation

- i Implementation
AS t o 2 O 3 O GO Mission and Technology Maturation

FIGURE 7.2 Flow diagram showing the concept for maturation, recommendation and implementation of NASA
Large Strategic Missions. This does not represent the actual recommendations in this report, instead it represents
how the program would be structured in general. If implemented, this survey would be the first to adopt this process

by recommending the first entrant into the GO Mission and Technology Maturation Program. SOURCE: Fiona
Harrison. 6



Habitable exoplanets & biosignatures
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Europa in far-UV Lyman-a emission
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Roth et al. (2014) Input model: G. Ballester
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BARDRBKE gf%%iﬁ%ﬁﬁ&ﬁ%% Matsuo et al. submitted to AAS

Multi-object high-dispersion densified pupil Wavelength range | 320 - 670 nm
SpeCtrog raph + a new l[ne-Of-SIght monltor Resolving power > 10,000 (depending on science case)
e MEEFYD /LI YRNERTILERE DFRIMER Stability ~a few ppm (pptics only)
MBiH(1.5-2 ) TH., RRAITE . £iriEE # of field-of-views | ~ 10
® %_"—'S-S 0)7]” EH%%EEO)ET&EE;E“ o RV Uncertainty ~ afew cm/s (depending on science case)
/ (2048 x 2048 pixels, 15 um pitch) 300
2 \G g i DA
NN\ ]
| 5" ON = 250 1 BAO
W 3 mm \\ g 200 A
[; \\‘?,? ? Q\ 150 -
‘ \ 5 |
Footprint on plane 1 "\"‘?-'-..;‘ P;ne — FR 100 1
Field stop (4 A/D intadius) ) 5:;3::0“ W { / ) = N A
| . A H[r— e = 50
dJ K 4 T ( = | i T ! Q
I Plane | Cassegrain system (/= 1800 mm) —— i %0 0.5 L0 15 2.0 25 3.0
Collimator lens (f'= 42.9 mm) ﬁﬁ{ﬁ*g (Z)
) 550 mm ' 10FEDRFERREN S EBERED

Optical design ZiEE (IRE) ZzEH



T A NE

FRFa0Fo357

30/ V—EDBN -8B F I XXE R DEE < OFE~5m, K~ 750nmTO) G RR A

£ AV MERIH R R BIRESEB{EOa TR
AL EIE 05457  Itoh & Matsuo 2020 X
) ;025 - ZE 07 577 (toh & Matsuo 2022)
=l L LEERIc&B—VICBEIRF Y S7%#EA
2 R g} - 054 5T (Matsuo, Itoh, and Ikeda 2021)
g, H"'“‘% DHRARGMLDERER EICRBELE YR IEE S
B Ho. LEigan+ 455X IDERIZA T
N 11 BB SR DM RERITE 2022 xx apiEEaTHE)
. W ~ 5 ELESRE (+I7F—%2FR)
= | 1) 0
Contrast~ 10710 | [ {j R
— = &= B 57 ' - E%Jiﬂ*r z
EREAEIRAID e
BB RER co22xcsa S E L TRIBRE) — e
B i —
Laant ¥35 7322 0%ER ®§§ﬁ?ﬂﬁl




. — s . RomanFHEEEIOAFTISTRADOKERF (IR ER-
&3 o AR T [ﬁﬁ‘tﬁ%?) =5 T, NASA~D BEFE/EHY J
o THh=VIFEETRY BavkS ;
~ I~ SAMMRAE T DBAFEM R
- BEARBAOLOOLELEE RS "\ 6.g. FACET EXISTHIE (@A)
© RASICRLERRIRIFSRET . &IOS 5T &E—oh—ILHIHERER
e — — Murakami et al. (2020), Proc. SPIE, 11443, 114432M.
: 6:R 129 Bl R 3D‘J"777(2’FF g 2037 570N Yoneta et al. (2022), Proc. SPIE, in press.
€ AEORGMETRIE, BH—FK
Ran+J57HBRO MR
KHEM, BARXXFER2022E#MZF x
FRV225a - | i
HURGREE (linear scale) Eg{/‘mz,szziij%z:ZOZZE*ﬂé “ \
. MALUVOIREI BB LB 7Y 1+ =1 .
+ ERENYRYI0FISIDMEEZRALESES S )
. efiﬁ : %TUK%TH:E%L\EQE'I"& E ?E.-d- SOV MR NHAMTRAFE MR "FACET”'

= ops EET B
€ LUVOIR-A & -B RIZEREHLI-B7 AR A e B
H Nishikawa et al. (2020), Proc. SPIE, 11447,

114474T.

> (LE)TAMRYKFFACETMH
(F)F—i—ILHlEERERDHI
Yoneta et al. (2022), Astron. J., 163, 112 5

LUVOIR-B LUVOIR-A



RNMRBAEE DR

2. XBE: MCP7LA

KET7RILMCP

Pi#g3x3 MCP7LA
(FEAF=6.5mm

<LUVOIREK:
200 x 200 mm>

. BRREL:-J7RILEMCPEHE —

(_

Quantum efficiency

5 T T T T T T
@ Funnel-MCP

F~2fEDER L A Hisaki/EXCEED
4 e o ® BepiColombo/PHEBUS
S PROCYON/LAICA
3L ® (] _|
| pexm °

[ ]

S el ® ®
L A A ~e _
1- A [l a i-~ ------

' | ' | ' | ' | ' | ' | '

o110 120 130 __140 _150 160 170

JMQNONONPO LOOL

- AFH (940) T2{EREEDRIER _EICHI

W (170 x 70071

Standard MCP MCP%% L\Tzﬁﬁ
Sendey 3x3MCP7L 1t
%E;EERGJEEJ?.’& E

-774/ \7J'7T477°l/ MZ&kb
CMOS+t 4 EMCP( DAY T o it a it sT
-CMOSIZ &b ERimtEEFI AL FETE
AHERR ~10° cts/s > >106 cts/s
RN REED A E 30-40 um > 6 um

4. TL—XBrOAYILEHFEF
I L—R B TR R R 5 (130nm) S RE1E
2022F7BIZERT

-3 —BY(FEHE~30%)I=xtL . 45% DEIHFINFRZEERRK

J7RJLEIMCP(1), CMOSHY T4 (2), 7L—XE ka4 4 )L
B F ) A EHLE =0 timEaEFh
2022 E H | Z5E R - 54




F=EOH

@ LUVOIR/HabExIEemiE KBV EN IR RN FHEREFEARS

« FonFERRERE. HuBkS} -

« FHPYE

ATk e W

. MBkYEeRABEET IREBOI Yy
OHANESMIZEY I viarvEmiblL., BEMEZILKT S
eX—a U R—RUFZEEHL. BAR®D:

FMLNILEEH D,

O GOMTMPIZZ MU Tk F - EiLZHEH S
® JAXA, NAOJTH =G ATIRER



