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FeRA BT 4y b OBEAIRRGE. AESIZSTH [5) XY EIALE.

S Xk

[1] Kandori, R., et al., 2006, Proc. SPIE, 6269, 159
[2] Kandori, R., et al., 2020, PASJ, 72, 8

[3] Kandori, R., et al., 2020, ApJ, 891, 55

[4] Kandori, R., et al., 2020, ApJ, 890, 14

[5] Kandori, R., et al., 2020, ApJ, 888, 120

[6] Tomisaka, K., et al., 1988, AplJ, 335, 239

[7] McKee, C. F. 1989, ApJ, 345, 782

[8] Myers, P. C., et al., 2018, ApJ, 868, 51



B FOEMIORE : HHEIR D o BN DER

g b

1: BARIEFIFEBET 2 bass Ay —k v & —, 2 ERXE

B FOBNERE DML, BWERMROME
Thd, BHRINZIZT AV /A< 1] RR—L4 2] A
HSRMICBENMEZR U DT 2T, o
TWARY, BB PREEIE, 2nNIV b7l
T, WBHZR ATV AT L) ONINV =T Ve8]
HEBEBDONIN N=T v, BXOHHOHEEH T *
NFEF=DNEEIND, TUTYAT LTI ABHIEE
NERTFIFNICHEDNS, ZOBEETHY L DPDRE
NEAIND, VAT L EEHREIZ, REXY ML
TRk N2 L IRE S ND D, — BRI I3 %
B XSRS IREI NS, BT HFENS Il
THEANDBHNEZTED L ST ZDH0IEH S H
TRV,

% DEFHIZ L > TE@EIHDON D AR T 71—
FERIT, B IFBHIZEE & LT, BifEREED
2 KSHREIN TV SENROK T - T O8lHlgR %
BRI 7T 5,

ASPRL T, S 2T TH 5. —HBROM
HEROT7T T M7y ME, BERNTH B, I TR
DR TRIZ{E%DMEEIRTSHILItkoTEZ
TEBPEZ >TWEOREHONIZTHIENTE
LB ENIRN, T2 ITT & DR T 2B D
25 EMRKANDER TH > T, BFHFENDS L)
ZHANDE B TIZARWI L2 L TH L, e85,
EEICE D CBROMIBSHRO T Y M7y MME, B
HThH2LRIZETNIENTEDHENETH S,

Z D &S R OMEFET, B ldbk% LB ORISR
DEFEFRILITERL >TED, TNS6 2T —ANA T —
ATEI BERH D LDV, BxlIEFIZZODXR
A TOMBHRPRH DI E2RT, —DDXA TX, %
DT Y N7y MR TOEERMZITITHD, BS—
DDARA T, TNDRTDRERRE T HLF—0D
WHTHD, BIEFREOENMIEEDL ST, Ml
S EAREERE AN O ER DM IZ T A OR N H 5,
ZThid, AR FIZE>T MY H—S =L 8Dk
K DERTH > T, TNDIERRIENE & FEa] M2 R
LT3, ZOEBERIK, — M2 8 R E o MR
T BNINI=T U ERMi-72T7 Tu—FI2i,
HGlLARVWESiIclbhs,

Bz, BESICBLEREZ = DDz, =
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BHOA T —NTIN2EAT D, VAT LB
BO70 Y by NOMEEMIE —RA T N7
JV (primary observable, AN PO) OHIE T, Zd PO
MG TH B, ZOMBEMERDOT 7~ 7y M, ZIR
R Thb, ZNHPERAOFEKA T =T (in-
termediate observable, A N 10), TH b, ZNIFx7%2
W TH 5, BREEOFIZBEWT, R T O
BRECHETNT, BEHRNIZIO L4025, ZOEMH
10 25, EIR/SVAD & S IREREIK A TH — T )L
(final observable, AR FO) IZfzifix 5, BIR DM
T, ABRF- DT R F — & kT D il T oL
F—DHEIZE T, REPITPUF-BE, X)L
FolERIZ DI NG, BIEDFO &, ASRFD
BPERR 7213 7208, & D FO ld, TxLF— L 2%
KHTHB, EHoDHAICH, IRk T OREIEI,
HAT—RBIZE>THRI S, 2010 DEENIH
B S BB BN DBRITHIE L TW 5,
FPRIEEEAY, GEMHIC AT & N7z idR i, e
B (NUH=R) HAH—=H v r— (M) AR,
Microwave Kinetic Inductance Detector (MKID, T %
VX —IERL) [3]. Transition Edge Sensor (TES, T
IV —HIER)[4] TH S, Wilson cloud chamber Z
DWTHARXY MT D, KX THbDRD > FEEE
HUZE D oM ERE H 20 E RNV, Tho
DFZEH M)A —BpT X VX —HERIZ NI D
LHIfFEI NG, TNAEELRSIXTH A O =ZBEREORIE
DOHERIIZ BB LDOTHA D,

& 3R

[1] von Neumann J. :2018, Foundations of Quantum Me-
chanics, New Ed. (Princeton Univ. Press)

[2] Bohm, D. J.: 1951, Quantum Theory, (New York,
Prentice Hall)

[3] Day P. K. et al.: 2003, Nature, 425, 817

[4] Irwin, K. D.: 1995, Appl. Phys. Lett, 66, 1998
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YRIVD IEFEN ., KIERNBRELDFRLEEREY
BIREBZAONTWS (SR X ETRELYNTIYD
FAERBRICIOTRINESNSAIRAEEDEEIS
FYRSENBEFNMEDEICEND, STUTA)DD
BEMIEEELGLYRIVOERT =6, HDEERH,
SLERSN D REMELH D,

KBREGEEZAETA-OOBEZFHTIEH AL,
KEREITHIREDEIXREDKIZEONI-BFE
ETHAHEZEZADN  BELEEZHAT HRIREMEAEL,
FATBFERETHOTLRELGLYF IV BRSNS
ATREMEATESN TSI EZRRLT=,
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1. B 2D R T B R A~ 27 b v
(EH) =nrF2~<27 F i (FR),

IKHP DFFECHEILEFRIMRD RET ATV OB
AELYRIYDEREEN, WO DKEBYIERAK
VUKD FBEEFF OO EHEYERBRITEFRIMR
EERHFTAH(RT) . FEEYMOBRELGLYFIVDE
FO—2IZ&2BEED)E— MU LU TITRYRER
Shi=(H2),

0.6 - %
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X 2: oY) (4 L) 1T X ZaTiRIME S D
ZefgmifR (B, = F 2<=727 bR 5 HH
L7=MEtERz2~27 v (FH),

3 Sk

[1] Takizawa, K. et al.: 2017, Sci. Pep., 7, 7561
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FEF v X a 2 AT 7 VICH DD o 0 iRINERF RIS A K
INGEET 120, INBEE—EL, SEA—ID Y, @GS FEE T THE 6

EFHRSE’

, INthR=E S

I 7AuAfAny—v v 2— 2 EVRXE,3: PRRYE 4 MRS, 50 SEEEYEWTTCRT,
6: MAWIFERFABERS, 70 L ERY, 8: ENZHMATIEAT, 9: Jei 7R

HEDMIK CRECEMISITOTVNIBRFRER N
BRIE. IRV F—ZFE>TKESEL, FoniE
TATIHILRFENOBHMEEVE T RIGTHS, K
DHRFEBRTHRRIBEINSG, COBBRELLRE
BRI, 27 BEEEMICEZREMDOLT/NITIT (S
VE)ICE- TR BEREMNFLAEFELLZVES
MG EKIREZ FRMBREALERSE -, KR+
DHEFREEDLFIFSTRETIEMDODEXREL:
L. HEKDEMELICKREGFEEEZEZALEZZ LN
T3,

BERRENLESBERISIZIFTARED IR ILF—H 0%
BETHHAEZEALONTE z, LHAL 1990 ERLIE. BT
MEDH TREREVAERZITOIEYVDORRIER
WTW5, —EDLT7/N\OTITIXEFMRERINT
DREBBHRE(HVOOTqIL 4 NEERL. ER DR
AT RGO H A (EENGRMEFI A LTL
BIEMNESINT[1,2]e —AT. — DT/ N\IT)
TREROIEEREMICEWNT, EFRMRRINE DS
OO/ SRIRARIREO/OOTAILANDNERN
BRI F—BE (FENZRMEFIR) BNRIEEINT
BY. FNETREIZTET7VTELBED IR F—IEZEA
A=XLHEBSINTILNS[3,4]0

MREE. B CTHRESNREF>F30HT /Y
(Prasiola crispa) B —RXRIZIERREMHFAL TS
ARAICIA ABRBIZECTGEFRIMETE—EDR
ERRIGEITO>TWAIEEMHTHELMIZLZ[5]. T
oXAVAT/)IE BEOEWESGHIKICEAS T
SIEEDFKET. BHIRBETRELHEZATHL
THoNTWS, B TEELI=FoF30hT /),
BEOFRE R HE ARG (680 nm) DJEEL T, 710nm

HEIZRIRDE -2 % DEFMEORINEEELT
W o B FRMERINF DY A XL THREL-ERK
CELICKECEFHL EFRNMREFFZEFLRVEALIT
TRUEBETHELGGEIENL, ABBIZHC TR
DFBEINTWNDEEZOND, KEARILOTST%
AW -EatBaRRICEYLARELEDOLERIKE
HERIELFER. AFRIMRRIGE SRS N TR
LE—ILAIBHDOFEHERIBEDNETHERKIZF]
BAENTWAIENBELMIZEST-[5], FHEIZHLTK
DR BERIGIEAREITHETEIRIRILTF—DRBEL
SNBTENG, TYTEL B DOREIRILT—BEHE
ETWBIEN TR INT -, BMELE THA DEFEEKRE
BARETYTERRRESRETONSAREENHY.
SEDNFAN=XLOBBELEAFEIND,
FoXAVNIT /) OREKIEABIZEEGSIIRETE
BLTWA=6, aIBLIEEICERBICRIRSh, FTEIC
EBEGTHHIFARL LY EFIMEDBIENKRELLD,
ARMEDOKRERFAEAREICTEORTLIE, 7
FAVhD/)BEELARDOIERDEE LRIEDHILIC
‘IH>TWSEEZLNS(H),

2% 3k

[1] Chen, M. etal.: 2012, FEBS Lett. 586, 3249-3254

[2] Li, Y.etal.: 2014, Front. Plant Sci. 5, 67

[3] Mielke, S.P. et al.: 2013, Biochim. Biophys. Acta
Bioenerg. 1827, 255-265

[4] Kotabova, E. et al.: 2014, Plant Cell Physiol. 45,
392-397

[5] Kosugi, M. et al.: 2020, Biochim. Biophys. Acta
Bioenerg. 1861, 148139
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FIREC ) D ZERIIHIGE < SREBREICIE U 72 i) D AR R e il i

BREEUETE 0, WARSEE S NIDERT ™
I T AR R A Y ey &=, 0 EREEYPEIISRIT, 30 AT AREREAY:

EYMOFATESZERIIBOATEY . ZORLN
EEREEDLIICERSTEME. EYVDEFHIEER
EDTHBOTCERLGMBETHD. BIZAIE. EMIELIE
FKBEVEMICFATHE=OIC, RBREBICIGCTIR
ROMEEZZRICELIEDIEAMONTINS, — A%
IC.BDFEEGRDE) N EMT BICHR-ST. REHD
WIREDFEYVHEMICESTD benefit (FI#F) [ERELLES
TUKERIFFIZ, IREMR - 15T 570D cost (B B
BHEICKECHES>TL, 2T, RBERMICF AT
BEDICIETEEBDNSUREEDENEETHY., &
NSUADENE-BROZLERBEHIKEEE S, LI EEH
FA.FIEBEFRBREICHT IR RBEDE S
Tl E IR AR 51D RO EEZEYDEREL
=358 D benefit & cost ZE B LI HIBET ILEEEL.
T DEREEBEIZ DL TEMIC@R T ETao7= [,

BRI BELEBEETILEZMMIC—HFREXRE
REEEGICHLTERLIz, ThIZ&Y . XRBREHNEL
BBIZLIzA > T BOEENMERBELZH TIERESL
BTEN. BERBEHTEBITINFI SN S EAEGH
THHAZELRFREINT-, COBRBUFTRIL. BEEXE
FRAVWV-ERERESEGRHATEL NS, SEDH
BEETILOZEESIUEREIERSN (),

RIZT, COBBETIIVEZHEMIR Y —RRERE
(S L THRER - BRZE1TH21=. COIRRETILIZEKY,
ITHROEFXFERETORENRIEBDATAIFHIE (local
control) [CKBEDTHADIZHL ., BEERBRETOHI
Hlzh R L2 & B FIfE (systemic control) [TKYBIEFET

w
o

=

|

g

g oo oo
g s ) I .

g Nutrient Nutrient —|
25
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B s

- I

o 1 I
-

Tosl . B

CE

= o

5 0001 001 01 1 10 20 50 100

U: nitrate concentration (mM)
1: —BRBBRE T ORISR () 18T 3%
FRBRE (U) OMR, MRS IL, KERKE
BT IR TH 2 ikt L, R T
HIEIRD IR 2R3

é 5 == B C 5,58,
W W
’ xl[ \xz oD o
.
07 u, —+ X, — U, —-} xll_
° * =
T O T T B
’ : T R ;
\ 03 u, —+ x: — 1, __} le_
1 5 : P P
| SRy Mg ry i
0 ! 2 3 4 5 Nitrate  OPtimal Nitrate  OPtimal

u, (nitrate concentration in i

SINBELFRIEINT-(R2), COERITRIL. HEW
F2FELTHRATRGREZEZERLTEY.,. Thd
BEIEDIZEICIETZNIZECTERIEM (systemic) TR
DEEEINFITHIEICE-T, KYBEGHI (FhEER) I
HBAZEEZEKRLTWS, CORRIT. RBRIHIZKS
systemic control MDA EKZ #6H TEHAIIZEAS
MLz D THY . EBRMICHERINTLLIEREE
[Z&VYEEEEIN S systemic control (N-supply signal) &8
RHICERBAT 5L D TELH D,
SEOHEBETIVFEBICEHETHYLENS, £L<
DEBIEREHRATHENTES, > T, AHREICEK
Y. REREICX T S MG E R EE O Hl 1% A2
T5-ODEHMILGEEBNND TREINFZEITED,
LMWLZED—AT. SEDETILIFTRTHDIREEHH
TEDDITTREN, SR AETIVEERLLTHE-
FEIE T EITKY, KYFHICIRREEDEGH
HHEEEEIBEM TESIENHFINS, S5, &
Y—RRCEMICHE T HERDEDFIEEEIC T HIE
BINERFEDCELHFEINS,

S X Hk:

[1] Fujita, H. et al.: 2020, Journal of Theoretical Biology,
486, 110078

T o root
. . P concentration P’ concentration "
u, (nitrate concentration in i = 1) density density

2: (A) JE—FREBBRELT (split-root &) T
WEE (u*) NI 2EREERE (u) DR,

(BC) £ 7 VIT X % i# 0 HIE D Flll, [KAREEREEC
DIEMER RN B 12 FPTIYHIE (local control) TH % D
L (B). EesRE © o IR0 5 134 5 1|
f#l (systemic control) TH 2 Z LR FHlEN 5,
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TE 17 B4
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1,2,3

MR BER

EAETRELLEWL, ZORLGERHIGHNENKE TS
NEETHESICIE. TSRXTICHTEALIDEED
ATLEHDEEZOND, EHIETSAIRBIZRL
TEDHBILEEZTIDEAIN? ZORBIZRLT,
BRIIBOZELZHRLTISATEHEDHEZRR
BHIENTES, BEFIHATEGTSXAIHREEEEH
ZICRARLT. TS XIHAMBICRIFTEZELRATY
5(E1),
BEISXVICRELIZIGEOMBOGEEZRLE
MAETILEYMDI1DTHAEBEATZ(E2), RNA
seq DIER. TSXVILBERILKFKEFIZKLDEEIER
LREFEPILIZIEEICMA T, 75 ATHENICE SN
BLENELTWNSIENA LI ST,
BEEEHTIZEAEDEYIT TSI L TEZ
HERT, TIRAIHNERICREFTEHELBEFEMIC
FRBI=HIZ, TSAIMEDERBREE Rz, COEE
HEFIALT, MEEDRRLLGLHEEFEREL=,
CHEEBEFEHFERICEATIE. TSATREZHE
BCHMMEREZER/ TN A -2 (K3), CDE
EFDEBEERARDILT,. TSATITHTHEMOME
BELRATLODFHEBEHREL TS,
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TAMENA A0 Y —DOMGEHEEIZ I, e S
KX ETOREEMN RV EETH S, 7TA M
NAFBY =ty Z— (ABC) THLHOWRIEH %17-
TED, BELZMREREZRE L TE 72 (1, 2], ABC
FALHT D EAABFAAF SRR D T F5EE 12 & 2708
EHEME 7T n Y 7 b ICHiZ2H T2 DT, FE
BENREKEEZLZNU DS [HFHBHEELE] 05T
A EMNTIEEI AL T &, REBHOLBIET
GLOEY TH S (HbRE) « BH &R (2012-2014) —
H R R (2014-2017) — JEE §f— (2017-2019) —
INKR BB (2019-),

AR D 513D T il z HIERIZIEE) 2175 72,

o NWEECHMEBLUTCTAMAANSABY —D
b WA St

o TAMTNA AT Y —IZBE T DRk R IEIRAE
CETIEZD R Y b7 — ZFEE,

BRIz IE, BB DO 7 A b A Aoy — Iz B
TaEe (2 9H) ORENET, 5b 2MIFE (]
) LAER (ZHE) RSB TSNE %2 5H - 72,

Friz, ZhEFcokRkERT—ve L THBIFTWE K
WERE D OXERK] OFIITMGEL DDH, Fild
WO R B O E &R SRR E 1T o 72,

1. 2009 7TH 25 H : TV E—h VYT EhE4)
QE T EREEN

2. 20199 A 7-8 H : N EEY I — [EmigE
HrHEt Qo 77 LY ARy X —

3. 2019 £ 9 H 20 H : MMIBRKQ[Z NI AV 7 =F
Y —] QENRKXBZE

4. 2019 £ 11 H 22 H : THEERPNEB O W E L2251 |
QENL KX E =

5. 20194E 12 A 14 H : By — 7 > ay 7 17
AbhaANSAaY—] QEN.RKXEZE

6. 2019 4F 12 H 20 H : TZHAKMAEM OME & 946
QEN. KX EZE

7.2020 1 H7H : TERYPXEOBMN | QEFELRK
XE=E

8. 202041 A 31 H : IHipkig & HA&DEIH ] @ZOOM

9. 2020 £ 2 H 17 H : & BMEY) O R 2R E O
ATREME ] QB RTRA:

Z DEE)E B U CTHEA T 7279 DO & 72 B idim
Wi En, Bz HRIRERR D OO | ORf%ER
Wb Tdh 5,

FARONIAOY—HHREEE S F—
¥ SHMTE9ATH (1) ~9H8H (H)
i Fg

FROKBRANOEDREICBREZ LT 2BMOEI S — F1HICK "ERRELHEN EWSF—T—RzD
EREMFDSRXEETOWRELY V7 v 7L, BERROSHOAMEMEICOVNTRS. B2 HICIHIBROEDRE
ICEFT, "BIO) /N— h THIREROHRERDH ST EHSMH. TASTRO) /- R TREET A STOhESETS
EBHRAIOVWTHRBT 3. RANBREMOEROBLLD, FHOBEEVCHRORBE LD c2BIET.

E - REEN
7 <

ERHEET BTRIEOD SBE 7 LKA 5
DRGE, EHREERAD. & O X~ (PhotosynQ; hitp:// OBk K REE (FE
BELELEID w apra/) Ix) mit

FEIY 77 LYY Y
T444-0864 EHIRMIET!

TERMSAEROWESME  Dr. Eunchul Kim

HASHEHEE -1 “Fluorometric analysis of light harvesting

A B (PRAANIARY -V )
yu.komatsu@nao.acjp

8H308 (&) % -+ bty aYSiHLASREY

antenna systems”
ZHEA% Nagoya University

TEEERERIC & BIMEYIRE
BEENSKE - REXT) KFFH
“Detection of bacteria by fluorescence
$HIE: 9A7H (1) N
13.00~ 2 microscope:
1330~: HM& from Earth’s stratosphere to Mars and Venus”
TOverview: XEMM SERREXT) ML B Dr. Sosuke Ohno.
“Overview: from photosynthesis to the search for FRISAF Chiba Institute of Technology
extraterrestrial life” Dr. Yu Komatsu
FZRO/AAOY—>5— NINS Astrobiology Center

1400~1800: A7eyvay TEMBRE & 8K
TABRABEORAR E R

“The forefront of extrasolar planets”™ Dr. Yasunori Hori
FARONLAOY—E¥F— NINS Astrobiology Center

19:00~21:00: Ff hty>ay

20 : 9A8H (A)
9:00~1300: tv¥2> FASTRO & BIlO;
'BIOs /X—k
KEB, EFUVI TIXUAAOT—HE
photosynthesis, modeling, plasma biology, etc.
TASTRO, /¢—h
"RABEICE I BEERE &
74—V FRAEC L ZHERELTME B R
“Detection of vegetation from exoplanets and
evaluation of photosynthetic activity by field
measurement” Dr. Kenji Takizawa
FZRA/AAAY—> 5~ NINS Astrobiology Center

BoOMIRRL, FRNRE. ABRRERE

second earths, organic matter, solar system, etc.

14:00~15:00: HABS

FAheyYavosEs
X BARFHRBHT 2 bONAADY—EY 5 —

= 1: 9 HIZFIG TR Lz T[9HHE > —1 oK
AR —, THEGEELHOE] DER Ny 20, fuz
B2 ICFRTE N,

N

[1] Narita, N. et al.: 2015, Scientific report, 5, 13977.
[2] Takizawa, K. et al.: 2017, Scientific reports, 111, 1—
11.
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W B2 N B S, BN RE V2, RE IELE D
IR 5B 12 b B2 AR B2 EEH‘]L JuFs o2

1: HAREMZEEE T A vt Aoy —kv v & —, 2. AN KA

, 30 ROKE, 40 MATIFRKRERKE,

5: HURKRY

EEERIIRNAREZHET 20, Toltzns 2k
W 272D HED—DTHY, Az BEORE%
MEROT 272008 25 FHETHD, EBIZ, &
IV b I A MREEEZHFET 572DDENIZE - T,
RUEE 2 TR T 2 OVBFERNIT IR o7, & <IT, Wl
PBRAHEE T DY 8m Az d (B [1,2,3]) TR A
BIZ/n o722 & T RINEE RO (< ~10-30
au) ZHET D I ENABEIZ AR o 7z, BE OIREGITN
ZC. EHEEGIEEAMNED? S OBEL AR L, R
WO 27=DIZbMNRFETHS, LER->T, B
PERARTE S 2R R P O B T AR I U TR A
ED XD TR BN D 2 EFOD P EMIET B 720D
ZHBHERTH B,

1. WisE2D

== /u\a IJ‘/C{/'EEEIJ\ e
BT SN E CHEBRIES N RIRE (R) BTV~
fEnTwna,

SN IZhAm U 7z

“In the Spirit of Lyot” dEERAEII 2 =T 1 —
BWTERS KLHSN-EHBHERXO—DTH 2,
Barnard F. Lyot 130+ 277 72 REI &7~
ANKXHEHTH D, A0F 7T 7150k, Kavs
EHINT27-0ICFHAINTEZ0, BIEIXRINKE
PHBOEERGICHHAINTWS, ma Yy T A
B RGIZ B 5 5EE-E TdH % Barnard F. Lyot O &
WEHAELZWEWSHELZRZEE DD, “In the Spirit
of Lyot” WZe21% 2007 FIZBlH S N7z,

% 4 [0 H D “In the Spirit of Lyot” #4E&ILHIL T,
TANANA A OV =RV R=DF ML, FELKXE
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Pz, BAEGIZH D FRERRTE 7T PR R
ey, HA, M7 AV A, I—mv, FLT
$I#6\éb%f%mmA®m%%ﬁ%MLtom
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HF . GEt 18T DRENRD D, ZTDSH 63
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7o, @3V b T A MEERGICBEEL M5t E L Y a—
U7z Rl n 16 fhd o 72, X612, k¥ —7n
y:ﬁb?%é\ﬁLﬁM%ESHERMHKGMM
DWERIZDWT L FOFEEHDH T, = ANDFEEHA I &
THE SNz, FAbC, FHEE$ETH S LUVOIR[6 ]
& HabEz[T] T LB kDEI Y b I A MEERED
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[1] Kamada A., Kuroda T., Kasaba Y., Terada N.,
Nakagawa H., Toriumi K., A coupled atmosphere—
hydrosphere global climate model of early Mars: A
‘cool and wet’ scenario for the formation of water
channels. Icarus 338, 113567 (2020).

[2] Takeuchi Y., Furukawa Y., Kobayashi T., Sekine T.,
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acid formation on Hadean Earth and Noachian Mars.
Scientific Reports 9220 (2020).

[3] Furukawa Y., Chikaraishi Y., Ohkouchi N., Ogawa
N.O., Glavin D.P., Dworkin J.P., Abe C., and
Nakamura T., Extraterrestrial ribose and other sugars
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Academy of Science USA 116, 24440-24445 (2019).
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IRD-SSP *w O FT7—F74 >0
InfraRed Doppler — Subaru Strategic Programs Kick-off meeting

FIF 2019 46 10 A 4 H (&)

% L ENLR XA
12 A5 H (K)
[wn | mwE [ @R [x4er ]
9:30 R 7t | ABC/HEK® | Opening remark
9:40 INRFEAT ABC IRD £EICOWT
10:00 PRSIt BURTHKRY: | IRD-SSP ofiZ r HiETH 4 = X
10:25 | KEIEL ABC IRD &3 RV #—~_A ¥ T )L
Break
11:00 PR FORTEERY: | SRR AT
11:20 BRE= ABC P A T2 AHEERR Y 4 = 2 ATV
Lunch
12:50 K IERE EZRX A M BEJE b OB
13:10 | Mingjie Jian FUH K Detecting helium directly in stellar and exoplanet atmosphere using one feature: the
helium 10830A line
13:30 Discussion

In the Spirit of Lyot 2019

HEF: 2019410 H21H (A) ~5H (%)
BT L R, R EBRATREE 7 A

day 1, Oct. 21, (Mon)

9:00 Registration

10:00 ‘ Opening

Exoplanet (Planet Population)

10:10 | B. A. Biller Exoplanet Direct Imaging Surveys: the statistical picture

10:50 | E. L. Nielsen | The Gemini Planet Imager Exoplanet Survey: Giant Planet and Brown Dwarf Demographics from
10-100 AU

11:05 | M. Ogihara Development of planet formation theory by comparison with observational data

11:45 Poster Pops

12:00 Lunch

Instrument and Technology (Ground+)

13:30 | D. Mawet High contrast imaging and spectroscopy of exoplanets deconstructed

14:10 | N. Jovanovic | First Light Results from the Keck Planet Imager and Characterizer

14:25 | J. Pezzato Status of the Phase IT design and development of the Keck Planet Imager and Characterizer

14:40 | A. Vigan Bringing high-spectral resolution to VLT /SPHERE with a coupling to VLT/CRIRES+: status of
the HiRISE project

14:55 Coffee break € Poster viewing

15:40 | M. Langlois | Status of the SPHERE/SHINE survey: From the observations to the exoplanet detection perfor-
mances.

15:55 | J. Lozi SCExAOQO: Current status and upgrades

16:10 | T. Kotani Development of the Extremely High-Contrast, High Spectral Resolution Spectrometer REACH for
the Subaru Telescope

16:24 | K. L. Miller | Spatial Linear Dark Field Control on SCExAO
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16:40 | B. Mazin Results from Microwave Kinetic Inductance Detectors for Exoplanet Direct Imaging

16:55 | N. H. Fruitwala | Active Speckle Control with Microwave Kinetic Inductance Detectors

17:10 | C. Marois Imaging and Characterization of Rocky Earth-size Habitable Zone Planets in the Solar Neighbor-
hood with TMT

17:40 Poster Pops

18:115 Welcome Reception

day 2, Oct. 22, (Tue)

Disk Theory

9:10 R. Tazaki Effect of dust size and structure on scattered-light of protoplanetary disks
9:25 M. Montesinos Radiative scale-height and shadows in protoplanetary disks

9:40 R. Dong Observing planet formation in protoplanetary disks

10:20 Coffee break € Poster viewing

Disk Imaging

11:00 | L. Perez Small-scale Substructures in Planet-forming Disks

11:40 | M. Konishi Dust Filtration in T Tauri Star HP Cha

11:55 | A. Bayo The illusive disk around TWA 7

12:10 Lunch

13:30 C. Ginski Optical and near-infrared scattered light imaging of protoplanetary disks
14:10 | J. Hashimoto Near-infrared high resolution observations of protoplanetary disks with Subaru
14:50 Poster Pops

15:10 Coffee break € Poster viewing

Instrument and Technology (Polarization)

16:00 | F. Snik A polarized view of high-contrast imaging

16:40 R. van Holstein | Polarization-dependent beam shifts upon metallic reflection in diffraction-limited astronomical

telescopes and instruments

16:55 Short Break

Combination

17:10 | J. Birkby Revealing exoplanet atmospheres by combining high contrast imaging with high resolution spec-
troscopy

17:50 | A. Zurlo The SPHERE view of our closest multi-planetary system: Proxima Centauri

18:05 | T. D. Brandt Masses, Orbits, and New Planets and Brown Dwarfs from Combining Imaging with Astrometry
and Radial Velocity
18:20 Poster Pops

18:30 Poster viewing session (Core time)

day 3, Oct. 23, (Wed)

Exoplanet Imaging

9:10 Q. M. | Characterizing Directly Imaged Exoplanets
Konopacky
9:50 J. J. Wang Detailed Monitoring of the HR 8799 Planets
10:05 Coffee break € Poster viewing
10:40 | K. K. Wilcomb | Moderate Resolution Spectroscopy of Directly Imaged Exoplanets
10:55 | N. Whiteford Directly-imaged atmospheric characterisation with TauREx retrievals
11:10 Poster Pops
11:30 Lunch
13:00 Excursion
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day 4,

Oct. 24, (Thu)

Disk Imaging (Debris Disk)

9:10 M. A. MacGre- | Using Debris Disks to Trace Planetary System Formation and Evolution
gor

9:50 | P. Kalas Debris disks imaged with the Gemini Planet Imager Exoplanet Survey

10:05 | E. Choquet Analysis of the population of debris disks viewed with HST

10:20 | K. A. Crotts A Deep Polarimetric Study of the Asymmetrical Debris Disk HD 106906

10:35 | J. Milli The scattering phase function of debris disks

10:50 Coffee break & Poster viewing

Observation/Data Reduction Techniques

11:30 | M. Samland Exoplanet detection: A temporal approach for increasing contrast performance close to the inner
working angle

11:45 | F. Cantalloube Beyond Gaussianity for the speckle statistics, a new consensus for post-processing of high-contrast
images.

12:00 | R. Laugier Reconciling kernel-phase and coronagraphy: new steps towards combining the performance of
opposing techniques.

12:15 Lunch

Instrument and Technology (Coronagraph)

13:30 | N. Murakami Photonics technology toward high-contrast imaging instruments

14:10 | D. Doelman Overview and on-sky results of the vector-Apodizing Phase Plate coronagraph

14:25 | E. Por The Phase-Apodized-Pupil Lyot Coronagraph (PAPLC): a simple, high-performance Lyot-style
coronagraph with a small inner working angle

14:40 Coffee break & Poster viewing

Future Plan and Facility (Ground)

15:20 | J. K. Chilcote | Upgrading the Gemini planet imager: GPI 2.0 SPHERE+, Reaching New Depths
& A. Boccaletti
()
16:00 | R. Jensen-Clem | Exoplanet Imaging with the Planetary Systems Imager
16:15 | G. Chauvin Planet formation and Exoplanets at the Era of the Extremely Large Telescope
Exoplanet/disk Imaging & Future Plan and Facility (Space)
16:30 | V. Bailey Overview of the WFIRST Coronagraph Instrument and exoplanet science
16:45 | J. H. Debes Studying Disks at High Contrast with WFIRST/CGI
17:25 Poster viewing (Cor time)
19:00 Banquet
day 5, Oct. 25, (Fri)
ime | Nawe w0 ]
Exoplanet Imaging
9:10 K. B. Follette The Bright Future of Protoplanet Direct Imaging - Lessons Learned from the First Generation
Magellan Giant Accreting Protoplanet Survey (GAPlanetS)
9:25 A. J. Bohn Young Suns Exoplanet Survey (YSES) reveals planets, brown dwarfs, and disks in Sco-Cen
9:40 T. 0. B. | A tentative first direct detection of a circumplanetary disk
Schmidt
9:55 M. Kasper VISIR/NEAR, a 100-hour direct imaging search for low-mass planets in alpha Centauri
10:10 Coffee break € Poster viewing
11:00 | T. Currie The Next Generation of Exoplanet Direct Imaging with Extreme Adaptive Optics
11:40 | J. M. Stone Thermal-Infrared Integral Field Spectroscopy of Planets and Protoplanets
11:55 | J. Leisenring Directly Imaging Exoplanets and Disks with JWST NIRCam
12:15 Lunch
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Instrument and Technology (Space)

13:30 | G. Ruane The Decadal Survey Testbed: Demonstrating Technology for Imaging Earth-like Exoplanets with
Future Space Telescopes

13:45 | 1. Laginja Laboratory demonstration of high contrast imaging on segmented apertures: Results from STScl
HiCAT testbed

14:00 | P. Willems NASA’ s S5 Starshade Technology Development Activity

14:15 | A. Harness Laboratory demonstration of le-10 contrast with a sub-scale starshade external occulter

14:30 Coffee break & Poster viewing

Future Plan and Facility (Space)

15:15 | C. Beichman Direct Imaging and Spectroscopy of Exoplanets with the James Webb Space Telescope

15:55 | S. Hinkley High Contrast Imaging of Exoplanets and Exoplanetary Systems with JWST

16:35 | L. A. Pueyo & | Searching and characterizing exoplanetary gems with ECLIPS, the LUVOIR coronagraph instru-
B.  Mennesson | ment High Contrast Observations with the Habitable Exoplanet - Observatory (HabEx): Science
J) Goals and Projected Capabilities

17:00 Concluding Remarks

SMTET7RAMONAAOS Y F—2 VRITL
~RECEMHMESES T #E. TERE~
Astrobiology Center Symposium Reiwa-1st

Random fluctuation, periodic change, and steady state of planets and lives

HIRF 120194 12 A5 H (R) ~ 6 H ()
B ERX A

12 H5H (K)
10:00 R 5% Opening remark
KREFED ey 2 RORE EHEE
10:15 [lIENIFN SUERREE Satellite for the astrobiology research on the formation and evolution of organic mat-

ter, and migrations and habitation of life in space
BEROIUA L LEE

Planet formation and orbital stability

11:15 KA HH LS B

Lunch
- YN B 5 B OB 2 — 2 TERL
13:15 i T ABC
Self-organized pattern formation in living systems
. ERERDOBMENE L ZEN: - THRDANZ VR IZRITH?
1415 | R HLAF . .
Complexity and Stability of Ecological Systems: What is “Balance of Nature” ?
Break
_ . ZENE=XV ¥ TBIINC X 2 RIRBERR
530 | s | Aok | o B & RIVRIEIR

Exoplanet searches by monitoring of stellar variability

. . Planet detection by measuring position wobbles of the nearest binary system alphal
16:30 | Peter Tuthill | Sydney Univ.

Centauri by a small space mission

18:00 BAnquet
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Miiod 2 b L R B N T O E A O SE LIRS

9:00 | MZEET ABC Adaptation strategies of photosynthetic organisms under stress condition of polar
regions
BRI NI EELD U T =R Dh?

1000 | gl | gk | TOOCLIIEERE
Changes in oceanic condition drove the evolution of marine organisms

Break
- . TEE DML S 2 Ml 3 2 RIVRELHEK

11:15 | felscl | BURTEAY o ‘ . N
Searching for exoplanets by measuring wobbles of stellar radial velocities

12:15 | MR 75 Closing remark

55 8[d]

FHICEIT2EMT—I>avT

8th Life in the Universe workshop by AstroBiology Center, NINS
SHTEE ABC 7O 7 /U754 FERRRER

FII £ 2020 452 A 21 H (8) ~ 2 A 22 H (1)
I L BRTERE UHA 86 TKP IRMRHT CC A > 7 7 L > 20— 4 4A
2H21H (%)
10:10 | HHF 7055 Opening remark
10:20 | 24 BT Satellite | F*HIZB 2 AW DOIEAK - il K OEmOBE) - BEATREMICET 272 bag F
0 Y — G RSN
Satellite for the astrobiology research on the formation and evolution of organic mat-
ter, and migrations and habitation of life in space
10:45 | #f I rEsa Project FNBE DAL I 7 FF v =B ZREIANEaa 277 7 <27 OB
Development of multi-layer achromatic coronagraphic masks for detection of biosig-
natures
11:00 | U7 BesE Project | BAZWREREEF DD DAL XTIV — VITIFET 3 HIBRBIRE R
A Search for Earth-like Planets in the Habitable Zone around Bright Low-mass Stars
11:15 | A ER Project | HUERELRAVERE O 53 DRUERIRTSE
A numerical study on climates of terrestrial exoplanets
11:30 | Bl 5E Satellite | FRIELZZERSMRIRSS 23217 2R E DAL X LY 7 4
Habitability of Earth-like exoplanets with high vacuum UV irradiation
Lunch
13:10 | #aA K ABC HEHIICE T 2 680 THEEE
The surviving rate of organic materials after cometary impacts
13:20 | @EifE 32 ABC BHEYER AR Y M OVBLHIA 638 2 2R E 0t & EE
Origins and property of interplanetary dust investigated by zodiacal light spectroscopy
13:30 | I3 ABC H— IR F B R TR 2 KRR D NERER BT
Ab initio Molecular Dynamics Simulations for Interiors of Icy Bodies
13:40 | B i Project | H7' I VIKRSIHICT & B 2 A4 2 ¥ REULFBFEOfEIH & G ER DR
Revealing Titan’s atmospheric chemistry process by sub-millimeter spectroscopy and
development of informatics basis
13:55 | Laneuville Project | IFEVMINERIERANDO KT EDE
Matthieu Impact of atmospheric chemistry on abiotic nitrogen cycling
13:55 | Ramses Project Improved climate models for magma ocean worlds and habitable planets
Ramirez
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break
14:40 | Shawn  McG- | Project | KEE X CMHOHBEICEEE L 7287 L WA X & 2R
lynn Biological methane metabolism with relevance to Mars and other exoplanets

14:55 | A Project | H¥ 7NV X — > ORELRFE L BIEHIE 2 WL T 5 72 OTREHNH] + IREHA O FHFE
Technological development of planetary protection and scientific research for Category
V restricted sample return

15:10 | #rfE Besk Project | KEFEADKAGRIED B2 KELRE DO HEREE
Water-rock interaction on Martian meteorites: Insight into Ancient Environment of
Mars

15:25 | =W & Project | JXEEIREAH OIERLTHK T2 & HEHI 3 5 KR RE O B HE(LEE
Environmental evolution of Martian surface as inferred from melted soil components
in Martian meteorites

15:40 | &)1 HE Satellite | FIHIIEBRBEDHEE 1 FED < A @B+ O 2L
Investigations of the formation of life’s building blocks in possible early Martian en-
vironemnts

break

16:20 | HH (S Project | HIER BICEFE LW b En Y — %20 & v 7 BT O ARG
Computational design of protein structures with topologies not existing on earth

16:35 | FHET Hhf Project | M - SR - TAFMRIHEOMEE & iR TR EA 0@ A
Development of a method for detecting microbial cells and spores, and its application
to subseafloor biosphere

16:50 | WA [EP Project BRI AT —FIAEMEOBEK D 2
Quests for electric energy harnessing biosphere, Ep2

17:05 | def ik Satellite | R FE(LE T2 HE S FHICB T 2 A O
Geoelectrochemistry: the drive to life on Earth-type planets

18:00 Banquet

2H22H (1)

10:00 | Tony Z Jia Project Membraneless polyester microdroplet protocells: primordial compartments at the ori-
gin of life
10:15 | VK ]/ Project VR Y — AR 638 2 A fi DR
Origin of life study with in vitro ribosome reconstitution
10:30 | M fi— Project tH5E tRNA oyt & EEE G R DML
Resurrection of ancestral tRNAs for reconstruction of ancestral translation system
10:45 | Ak S5ERE Project | =4 Zniiifks 27 21 X 2 HHIlIE Wiz RNA 3 X URTF FOEEREL
Experimental evolution of RNA and peptide in quasi-cells using droplet microfluidics
11:00 | S M5 Project | ZRMED CO2 k- RIS BT 2L E L DOMGE
Chemical evolution under simulated deep-sea CO2 fluid environment
11:15 | 7#RE B Satellite | & > 87 HORFICHED S FELIID5 Py 72 OfREHEIELT
Solving the chicken and egg paradox regarding the origin of protein
Lunch
13:00 | g 1&H Project 55 1 [\l ) > L EMmOBRIRIITER ) OEIE L 2 DRO R
Launching “First Phosphorus and the Origin of Life Workshop” and thereafter
13:15 | —=H Z¢ Project | FHAEMALEDOH L LTOFRT /4 FI/7BR 727
Characterization of proteinoid microsphere on origins of life
13:30 | F& v Project | JEERBAEYNCT & 2 FIFABRZAE OMEL ISR
Reproducing the evolution of light wavelength utilization by photosynthetic organisms
13:45 | #kf F&bE Project | AzanIRABHRE SIS O HERERABR P TERE O 72 0 O FUR L FLS [ B 5
Development of the sample processing devices for the Bread Board Model of Life-
signature Detection Microscope
14:00 | Pk i Satellit | EFEEF v 77 —BRITEZ KBRER D O e X T LEE
Quest for habitable planets around solar-type stars by precise Doppler observations
break
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14:40

HE B

Project

BRRKAEFROBREANOR D RIKEZE: IO EZRCEYSIES DR
Hypervelocity oblique impacts onto planets with N2-rich atmosphere: Characteristics

of chemical reaction fields for reactive N-bearing species

B =i

Project

KN & ERIR O T HT IS & £ 405 AU A B o fiie
Characterization of primitive organic material in cosmic dust derived from icy aster-

oids and comets

£ B

Project

L — =R & 2 FHR IR Z OBEHE OB
Development of an in-situ cosmic ray exposure age measurement method based on

laser ablation

15:25

#HH U3

Satellite

KBk DR & ECDURIVELEZ D X~ VT 27 — WINKRIEERE

Multi-scale small body science for systematic understanding of Solar System evolution

break

16:05

vE)1 7%

ABC

BEaryr IR ranF s 70O

Development of super high contrast cronagraph

16:15

A =

ABC

ALMA T2 [FIRZ R R 3515 2 MR T AR A

ALMA observation of protoplanetary disk at terrestrial planet forming region

16:25

TEBR s

ABC

77 R RHEEE T B MG E

Cellular Response to plasma irradiation

16:35

M HET

ABC

ILARAEA RO & R A O 2L B AA N R
Physiological characterization of photosynthetic organisms which utilize far-red light

to photosynthesis

16:45

R A

ABC

MRS B 2 ARSI AL & R D FEBTAT REME D IRRE
Assessing the feasibility of near-infrared radiation driven photosynthesis on the forest

floor

/I 5B

ABC

BHUTEE ABC #HF 0SS Ot

The annual report of ABC interdisciplinary cooperation for young researchers

HATEH

Closing remark
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Fernando Rull, X 2REFEEHEO—/NNITEHITE5TU 0 HEE (RAX)DEH.
AARERFZRSMNFEER, 2019F 10 A9 H (RRE—)

ZAME E E—8 BH HE./ME BAR (LK BEfE O ZR B BH E
# . #H #B5. BEEIEEICFIT/- LIBS £EBEDRK, F 20 AIFHRFEI VR
.1\, 2020 £1 A 8 B ((RR2—)

£ E—H (&K &L (BH EE.BH B@ (/NI AE CEE ES , Ryan
Conor, Till Hagelschuer, Maximilian Buder, Rod Vance, Ute Boettger, Heinz-
Whilhelm Huebers, Andoni Moral, Fernando Rull. MMX B—/\NAS<I> 2 JtEt
(RAX)DEIF, 5 20 BIFEHERFEIURDDL, 2020 F1 A8 H ((RRX4E—)

Shawn McGlynn, Feedbacks Between Trace Metals and the Evolution of Life: What

\*

role does metal availability play in evolution of life on the planet?, Geobiology
GRC. Galveston Texas USA, January 12 - 17, 2020 [Invited Discussion Leader

and Speaker])
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Shawn McGlynn, Deep Carbon 2019 meeting. October 24-27, 2019, Washington DC,
USA. Poster Presentation. [Invited Presenter and Participant]

Shawn McGlynn, New insights into microbial iron cycling at a marine ferrous
carbonate hot spring, Marine Biotechnology Conference. Shizuoka. September 12,
2019 [Invited]

Shawn McGlynn, Relating energy, isotopes, and cell physiology, Japanese Society of

Microbial Ecology, Yamanashi University, September 11, 2019 [Invited]

TAE—ER, #_EEE, #JIIE, Raphael Galicher, Pierre Baudoz, Fabien Patru, /v
BN, BBES, BMNTH [EFEa0F-7 35782 B16L1-%/E 8 NEINE~Y
RUDEFK), BARXER 2019 EMFER, FBEX, 2019 F 9 A

—A¥, HERSE, EIE, 8 REMIETRYIOFITITD-HDF —UHR—ILHI T
MTOBFE], BARXESR 2019 EMEFELR, FBEKX, 2019459 A

EIE, LR, —AX, 18 AEMLHETRIENAFEZHRALI-ORFT7357: 9
SRS, BARXER 2019 EMEFF R, FBEXK, 2019 F 9 A

Jun Nishikawa et al., [Combination of apodized pupil and phase mask coronagraph
for Subaru Telescope |, In the Spirit of Lyot 2019, X, 2019 &£ 10 A

Naoshi Murakami, Photonics technology toward high-contrast imaging
instruments |, In the Spirit of Lyot 2019, ]I, 2019 &£ 10 A [{B#&#E]

SHERE, ILFRRAE, BIEX, SHEX— E4AKR, EBRE, BAEE, IKELE,
Z4)I5F [MMBAMRE ZHUOMNS, RiEHK ZHE SRS, EEEAN LEMS
—, BHMR, BHER. KEXRARFREO-OHOLEdaIRIFIEEEMSE (LDM)FHFED
K. FEMEFHEFREFAIORDY L, FHEEZHZERR, 2020 F£1 A 21—-22
B (AZE)

SHERE, ILFRRAE, BIEX, SHEX— E4AKR, EBRE, BAEE, IKELE,
Z&E)IGF MBRZE HHAUH,S KiB% =ZHZE BENR, AHEH. KERE
FEDO=HDOEmKIEREEEME (LDM) BHFREOIRIK. F 20 AFHRFEIURDD
L, FEHHZHER. 2020 £ 1 A 8—9 B (RRE4—)

SHEE WWFRRAE, ERE, EIIEX, §HEX—, E4KRRE IKELE, RE)IE
F FHARE BAEE ZEHUOND KRB ZHZE BHNR BHEB. K2
RETEMOREZREITHIERREBEMRORRE. BAREREZSUFHESR,
R#, 2019 £10 A7-9 B (RRE—)

SN ERE, ILFRAE, BIIEX, SHEX—, EAKE EERE, BT, I\WWELE,
Z4)G¥F MBARZE ZHAOND, KB ZHZE BHEMR BHEHR KEX
HCAEMDIKIRERE T HIEMEBRF. 2019 FEF7RMANAMAOD—T7—HLay

7, f8fE, 2019 £ 11 B 30 H—12 A 1 H(OAEA)
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FHPRZE, SHEE B)IEX, SEFHE BEE—, WERAE, IWKEE, ZENE
F. KEAGREEMBRICETLEHY LAY OEIEDRES. BAFHEYRZF
=% 33 EX=, FFE 2019 £9 A21—22 B (RR%—)

Yoshitaka Yoshimura, Akihiko Yamagishi, Takehiko Satoh, Atsuo Miyakawa, Eiichi

Imai, Satoshi Sasaki, Kensei Kobayashi, Yoko Kebukawa, Tomoka Okada, Keigo

Enya, Hikaru Yabuta, Takeshi Naganuma, Hajime Mita, Kazuhisa Fujita, Tomohiro

Usui, Current status of Life Detection Microscope (LDM) for Mars surface
exploration. JpGU 2019, Makuhari, Chiba, Japan, 26-30 May 2019 (Oral)
Yoshitaka Yoshimura, Akihiko Yamagishi, Takehiko Satoh, Atsuo Miyakawa, Eiichi

Imai, Satoshi Sasaki, Kensei Kobayashi, Yoko Kebukawa, Tomoka Okada, Keigo

Enya, Hikaru Yabuta, Takeshi Naganuma, Hajime Mita, Kazuhisa Fujita, Tomohiro

Usui, Development of Life Detection Microscope (LDM) for in situ imaging of living
cells on Mars surface. JpGU 2019, Makuhari, Chiba, Japan, 26-30 May 2019
(Poster)

Yoshitaka Yoshimura, Akihiko Yamagishi, Takehiko Satoh, Atsuo Miyakawa, Eiichi

Imai, Satoshi Sasaki, Kensei Kobayashi, Yoko Kebukawa, Tomoka Okada, Keigo
Enya, Hikaru Yabuta, Takeshi Naganuma, Hajime Mita, Kazuhisa Fujita, Tomohiro

Usui, Scientific significance of searching living cells on Mars surface by Life
Detection Microscope (LDM). JpGU 2019, Makuhari, Chiba, Japan, 26-30 May
2019 (Oral)

Yoshitaka Yoshimura, Life search on Mars by Life Detection Microscope (LDM),
JpGU 2019, Makuhari, Chiba, Japan, 26-30 May 2019 (Oral)

Yoshitaka Yoshimura, Akihiko Yamagishi, Takehiko Satoh, Atsuo Miyakawa, Eiichi

Imai, Satoshi Sasaki, Kensei Kobayashi, Yoko Kebukawa, Tomoka Okada, Keigo

Enya, Hikaru Yabuta, Takeshi Naganuma, Hajime Mita, Kazuhisa Fujita, Tomohiro

Usui, Development of Life Detection Microscope (LDM) for in situ imaging of living
cells on Mars surface. Joint Symposium 32nd ISTS & 9th NSAT, Fukui, Japan, 15-
21 June 2019 (Oral)

Satoshi Sasaki, Yoshitaka Yoshimura, Keigo Enya, Atsuo Miyakawa, Kazuhisa

Fujita, Tomohiro Usui, Sohsuke Ohno, Akihiko Yamagishi, Sanjay S. Limaye.
Microscope for Life Detection in Venus Clouds, IVC2019-0061, The 74th Fujihara
Seminar / International Venus Conference 2019, Niseko, Hokkaido, Japan, 31 May
- 3 June, 2019 (Oral)

Satoshi Sasaki, Yoshitaka Yoshimura, Keigo Enya, Atsuo Miyakawa, Kazuhisa

Fujita, Tomohiro Usui, Sohsuke Ohno, Akihiko Yamagishi, Sanjay S. Limaye. Life
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Detection Microscope for Venus Cloud Particles. AbSciCon 2019, Bellevue,
Washington, USA, 24-28 June 2019 (Poster)

Yoshitaka Yoshimura, Satoshi Sasaki, Akihiko Yamagishi, Takehiko Satoh, Atsuo
Miyakawa, Eiichi Imai, Kensei Kobayashi, Yoko Kebukawa, Tomoka Okada, Keigo

Enya, Hikaru Yabuta, Takeshi Naganuma, Hajime Mita, Kazuhisa Fujita, Tomohiro
Usui. Life Detection Microscope (LDM) for Mars surface in situ observation.
AbSciCon 2019, Bellevue, Washington, 24-28 June 2019 (Oral)

Satoshi Sasaki, Yoshitaka Yoshimura, Keigo Enya, Atsuo Miyakawa, Kazuhisa

Fujita, Tomohiro Usui, Sohsuke Ohno, Akihiko Yamagishi, Sanjay S. Limaye. Life-
signature Detection Microscope for Cloud Layer Particles, Venera-D Landing Sites
selection and Cloud Layer Habitability Workshop, IKI, Moscow, Russia, October 2-
5, 2019, (Oral)

Satoshi Sasaki, Yoshitaka Yoshimura, Keigo Enya, Atsuo Miyakawa, Kazuhisa

Fujita, Tomohiro Usui, Sohsuke Ohno, Akihiko Yamagishi, Sanjay S. Limaye.
Microscope for Venus Cloud Particle Observation, OKINAWA COLLOIDS 2019,
Bankoku Shinryokan, Nago, Okinawa, Japan, 3-8 Nov., 2019. (Oral)

EHEE, BAOINFEFTORYAACOVNTIEIRIVEEGDOREREMAES, BHX
¥WIR, 2019 % 9 A

THE, TERKICEFEFNDIEEOHRAIEEMIE 1R EEROERARE, B
KEHRR, 20194 9 A

BRAKE F1EJEEMDERMASDOERELDEDRRMIE 8 EAFHIZEITS
a7 —0iav7, kERE UHA £E TKP JE#ET CC A T7L 2 RIL—L 4A, 2020
F£3 A

EHEE [2ABRBZANIUDYNRNREREDRIRK], § 25 BIRAEIRIML
MES, RRIEKRE, 2020 £ 3 ABF/ERHEE]

TEEE, HERE, AAFRE, SPICA Y/ IUX&EEHE, SPICA AYIYRKH 1Ty
A E2-REWMA, RERDERNASMM], BARXESEFER, FUKKE, 2020
F 3 AlB/AREE]

FEESE, [IRD T—2DRRREREMNT I, IRD-SSP ¥y oA T2—Ta27, BRI
&, 2019 £ 9 A (AEE)

FEFHESE, Eric Gaidos, BIRE%E, /NAET, B TFE, 31E5/IRD F—L, NEFRINE
NED I IRD [CEARNBREDIS VOV HER ], BAXNZEMNEFER, FE
ARKZE, 2019 £ 9 A (AEE)

FRHE®S KIFEX, KKREE, BER, BAPE, KBNE, BRERA, FHESE (X

RE), BHRE, TPRE, JISHK, RENBF, DMK, DG, EIIEX,
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TEEEF, SBE AEMz, REXE, HHUMNS, SPICA F—L, TSPICAH4/T
VARHRIKER-RNZRER IOFEBHRE ] BRRENZINTHER, REE
K%, 2019 £ 10 A (AEE)

Laneuville M., Danielache S., Cleaves H., Influence of atmospheric chemistry on

abiotic nitrogen cycling, European Astrobiology Institute General Assembly,
Liblice, Czech Republic (2019). (oral)
Laneuville M., Danielache S., Cleaves H., Influence of atmospheric chemistry on

abiotic nitrogen cycling, European Geosciences Union, Vienna, Austria (2019).
(oral)
Ramses Ramirez,Improved climate models for magma oceans and habitable planets,

Astrobiology Center, 8th Life in the Universe Workshop, Tokyo Japan February
2020 [INVITED]

Ramses Ramirez, Testing the predictions made by the habitable zone, Gordon
Conference, Houston, Texas,January 2020(INVITED ORAL TALK)

Ramses Ramirez,Is CH4 really a good biosignature gas for M-dwarf habitable zone

planets? Atmospheres of exoplanets seminar, University of Tokyo October 2019
[INVITED]
Ramses Ramirez,Using the habitable zone to understand the atmospheric
composition of terrestrial planets, seminar, ISAS/JAXA October 2019 [INVITED])
Ramses Ramirez, The habitability of planets orbiting M-dwarf systems and the

implications for life, National Astronomical Observatory of Japan, Colloquium,
Tokyo, Japan April 2019 [INVITED]
Ramses Ramirez,A More Dynamic Habitable Zone, Earth-Life Science Institute, The

1st International Workshop for Aquaplanetology, Tokyo, March 2019 [INVITED]
Ramses Ramirez, H20-CO2 Escape and Buildup in Magma Ocean Atmospheres,

Astrobiology Center, 7th Life in the Universe Workshop, Tokyo, Japan February
2019 [INVITED]
Ramses Ramirez, Planetary Atmospheres around M-dwarfs, Astrobiology Center,

Astrobiology Center Symposium, Tokyo, Japan January 2019 [INVITED]

Tony Z Jia, Polyester Systems as Model Non-biomolecular Polymers in Origins of
Life, and Introduction to AbGradCon 2020, Online Seminar. Blue Marble Space
Institute of Science Team Meeting, 19 Mar 2020

Tony Z Jia, Polyester microdroplets, coacervates, and other membraneless non-
biological assemblies as primordial compartments, Gordon Research Conference:

Origins of Life — Galveston, Texas, USA, 20 Jan 2020 [Invited Seminar]
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Tony Z Jia, Membraneless polyester microdroplets as primordial compartments at
the origins of life, Institute Seminar. Osaka University — Osaka, Osaka, Japan, 10
Dec 2019

Tony Z Jia, Membraneless polyester microdroplets as primordial compartments at
the origins of life, Academica Sinica — Taipei, 4 Nov 2019[Invited Seminar]

Tony Z Jia, Membraneless Polyester Microdroplets as Primordial Compartments at
the Origins of Life, Institute Seminar. Institut Pierre-Gilles de Gennes pour la
Microfluidique — Paris, France, 12 Sep 2019

Tony Z Jia, Physical and Chemical Analysis of Polyester Microdroplets. Institute
Seminar, Institute for Planetary Materials — Okayama University, Misasa, Tottori,
Japan, 12 Jun 2019

Tony Z Jia, Membraneless polyester microdroplet protocells: primordial
compartments at the origin of life. Japan Astrobiology Center 8th Life in the
Universe Workshop — Minato-ku, Tokyo, Japan, 21 Feb 2020 (Oral)

Tony Z Jia, Membraneless Polyester Microdroplets as Primordial Compartments at
the Origins of Life, ELSI 8th Annual Symposium — Tokyo Institute of Technology,
Meguro-ku, Tokyo, Japan, 4 Feb 2020 (Poster)

Tony Z Jia, Membraneless Polyester Microdroplets as Primordial Compartments at
the Origins of Life, Gordon Research Conference: Origins of Life — Galveston,
Texas, USA, 19 Jan 2020 (Poster)

Tony Z Jia, Membraneless Polyester Microdroplets as Primordial Compartments at
the Origins of Life, Gordon Research Seminar: Origins of Life — Galveston, Texas,
USA, 18 Jan 2020 (Poster)

Tony Z Jia, Membraneless Polyester Microdroplets as Primordial Compartments at
the Origins of Life, 4th ASUKA Liquid-Liquid Phase Separation Symposium —
Nara, Nara, Japan, 9 Dec 2019 (Poster and Oral)

Tony Z Jia, Membraneless Polyester Microdroplets as Primordial Compartments at
the Origins of Life, Japan Society for Cell Synthesis Research Annual Meeting —
Matsuyama, Ehime, Japan, 17 Oct 2019 (Poster)

Tony Z Jia, Membraneless Polyester Microdroplets as Primordial Compartments at
the Origins of Life, 80th CNRS Anniversary French Research Day in Japan 2019 —
Shibuya-ku, Tokyo, Japan, 10 Oct 2019 (Oral)

Tony Z Jia, Recent Advances in Origins of Life Research by Biophysicists,
Biophysical Society of Japan Annual Meeting — Miyazaki, Miyazaki, Japan, 25 Sep

2019 (Oral)
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Tony Z Jia, Membraneless Polyester Microdroplets as Primordial Compartments at
the Origins of Life, Biophysical Society of Japan Annual Meeting — Miyazaki,
Miyazaki, Japan, 25 Sep 2019 (Poster)

Tony Z Jia, Membraneless Polyester Microdroplets as Primordial Compartments at
the Origins of Life, EANA Annual Meeting 2019 — Orleans, Loiret, France, 4 Sep
2019 (Oral)

Tony Z Jia, Membraneless Polyester Microdroplets as Primordial Compartments at
the Origins of Life, Astrobiology Graduate Conference 2019 — University of Utah,
Utah, USA, 23 Jul 2019 (Oral)

Tony Z Jia, Assembly of Membraneless Polyester Microdroplet Compartments
Synthesized From Alpha Hydroxy Acids Under Plausible Prebiotic Conditions,
Astrobiology Science Conference (AbSciCon) — Seattle, Washington, USA, 24 Jun
2019 (Oral)

Mikouchi T., Takenouchi A., Shirai N. and Yamaguchi A., Search for Martian regolith
components in shock melted shergottites Queen Alexandra Range 94201 and
Dhofar 378, 51st Lunar and Planetary Science Conference, The Woodlands, USA,
2020. 3 (RR%H—).

Shikina R. and Mikouchi T., Heating Experiments of Maskelynite in Zagami and
Elephant Moraine A79001: Implications for Their Relative Shock Degrees, 82nd
Annual Meeting of the Meteoritical Society, Sapporo, Japan, 2019.7 (EE§)

Nagao K., Park J., Choi J., Baek J. M., Haba M. K., Mikouchi T., Zolensky M. E.,
Herzog G. F., Park C., Lee J. I. and Lee M. J., Genetic Relationship Between
Martian Chassignites and Nakhlites Revealed from Noble Gases, 82nd Annual
Meeting of the Meteoritical Society, 2019.7 ((RX4%—)

e B, =N &, Zagami $X U EETA 79001 X EERTR DT RT)F A MNEE
BAOLRLEELAEE, BARIYMEER 2019 FF=, MK, 18, 2019 F 9 A
(R EE)

BAET. Bk KEDEEREMIOHKITIERDIER. 5 42 AR FEYF
RER.2019F 12 A, BRAT Ayt [HBEFHEERE]

Suzuki Y. Deep microbial proliferation in Fe, Mg smectite-filled basalt fissures in aged
oceanic crust: Implications for heterotrophic rock-hosted life. Deep Carbon 2019:
Launching the next decade of deep carbon science meeting Washington DC,
October, 2019. [{B1FEE]
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Sase, M. Mita, H., Sizes distribution of proteinoid microspheres with different

preparation conditions, Asia Oceania Geosciences Society, 16th Annual Meeting
2019.07 ((RRA2—)
Shiromizu, M., Nakagawa, K., Bessho, T. Mita, H., Nucleotides synthesis by UV

irradiation and preliminary study for experiment on the International Space Station,
Asia Oceania Geosciences Society, 16th Annual Meeting 2019.07 (;RX3—)

Shiromizu, M., Nakagawa, K., Bessho, Y., Mita, H.. Nucleotide synthesis experiments
by UV irradiation for “TANPOPQOS3”, 19th EANA Astrobiology Conference 2019.09
(RR5—)

Sase, M., Mita, H., Mass spectrometric analysis of proteinoids in spontaneously self-
assembled microspheres, 19th EANA Astrobiology Conference 2019.09 (FRX42—)

BAKEED, RIIFE, AFFERE. ZAZE. BRFHEAT—VavRsaHzcf AL L
FFFERERDFHEEE. 2019 EET7AMANAA DS —T—92 397 2019.11
(R EE)

EHERN, ZHZE BERTOT/AFOEESH. 2019 FET7AO/N(FOO—D—
933w 7 2019.11 (AEA)

BAKEED., PIIFLE, AIFFERE. ZBE. ENEBRHICEDIXILFFFERERETF
HRBCTERITIOIRIGCERICOVT. AWDEESIVEILERE 45 BAIZMHEER
2020.03 (A 58)

EtHER., ZBZ. S8/ CRELETOT/AFREADTHELEEAEDRER. £
MDERE S VELFERE 45 BIFEESR 2020.03 (O5H)

ZHEZE . 7ARNANAAAD—~DBF —LFOETRALMDERME—. 5 58 [
AMNEFERERZLFARE <IBFHEE>2019.07 (AEE)

SHER, GEEH 019)EXREICEITITEARREBORLEICEHTIAIABERE
TILER BARERFIMNFRESR, 2019 £ 10 A 7 B,

Ishiwatari, M. T. Yoshida, K. Nakajima,Y. O. Takahashi, S. Takehiro, Y.-Y. Hayashi
(2019)Numerical Experiments on Climate of Land Planets Using an Atmospheric
General Circulation Model. Planet2/RESCEU Symposium 2019, Oct. 16, 2019.

Ishiwatari, M., T. Yoshida, K. Nakajima, Y. O. Takahashi, S. Takehiro, Y.-Y. Hayashi,
Numerical Experiments on Climate of Terrestrial Exoplanets: Aquaplanet and Land
Planets. The AGU Fall Meeting 2019, Dec. 09, 2019.

EHEAL, EEXE. KEEL, EXH. BHEF. AREEEZZAV-IL7TREH
RNIZETHERAMXRZEDERE. BAXRNEEMFEFR 2019 F 9 A 11~13 A, #&
AKZE, BR (AE)
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Bun’ei Sato, Doppler planet searches with Okayama 188cm telescope and Seimei
3.8m telescope, 11th Workshop on Astronomy with Precise Radial Velocity
Measurements, Oct. 28-29, 2019, Busan, Korea (Oral)

Takuya Takarada, Radial-velocity search and statistical studies for short-period
planets in the Pleiades open cluster, 11th Workshop on Astronomy with Precise
Radial Velocity Measurements, Oct. 28-29, 2019, Busan, Korea (Oral)

{EEEX B HIDES-F IC&PZRE. EERYDRNKREIREK. 2019 FE 188cm LimiiRJ
—53ay 7 2020 £3 A2 H. RRIEKRE. RR(A S/ UBE) (OEE)

RIAF1T.HIDES-F CO—4%., 2019 &% 188cm £Li&iE7—9av7. 2020 £3 A 2
B. RRIEXKX. RR(AUIMURHE) (AEE)

E)#:Z. HIDES-F ® BEI—RTILE S R T LIZDUNT, 2019 £ & 188cm EiEiET—
Ay 2020 E3 A2 B. RRIEXRE. RR(A V1 6E) (AEE)

REEL. KBEUERYDKEIEEL HIDES-F #7077y 7 T—RetEL.
2019 & /E 188cm ERmFET—Iav S 2020 £3 A2 B. ERIERE. BR(4Y
JAUGF#E) (AEE)

THEMF. ARG, KREFE. EEXE. RB)IR. RAFT. HIDES-F ERJ I)L—
T HHEE V694 Mon DE[ESNEBR BARXFREFTER. 2020 £3 A 16~
19 B, FUKRKZE. & (OEE)

dtERXKHIFEERKELHF TEL - ? iBKIEENSESIEMFEER ) —, [FHR
STEAEFEYFSR 2019 FRXR, 2T7—HR— /LR, 2019 & 10 A 22-24 A[1B##E
]

FERK,FBERKESRIEEAFIRIXLT7—RNFUFAZEEILTH, BARMBREZFEE
66 Bl <=, WRAZF, 2019 % 9 A 17-19 HIBHFEE]

Yuichi Ito, Evaporation of rocky exoplanet close to the star, ISSI workshop: Surface
Bounded Exospheres and Interactions in the Solar System, the International
Space Science Institute, Bern, January 20 to 24, 2020

Takanori Kodama, H. Genda, R. O’ishi, A. Aabe-Ouchi, Y. Abe and Jérémy Leconte,
Inner edge of the habitable zone for dry terrestrial planets, the EPSC-DPS Joint
Meeting 2019, Geneva. 15-20 September, 2019

S. Kameda et al., UVSPEX onboard WSO-UV for Earth-like upper atmosphere
observation, AOGS 2019, Singapore, Invited, 28 July — 2 August, 2019

*ﬁiﬁiﬁﬂ— RIGHE . EARUESA, INEES ., BARALVA5. HIRH O, EREEE. ZHAEL.

THEREE, MLE, EIEE, SRR, ILFHAE, HE73/72I)L tRNA &
ﬁkﬁ%?’.«%@ﬁxl ESGECIEEDEILDEN. 5 21 EELFRESR. FLIR. 2019 &

8 A (O E&)
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EIEE— . EEESIEEIET 5. 2019 FELEGORR -7AON/FOD—E DER.
3K, 2019 4 8 B(OE)

KERN. DT/ By TEEIEMOREHCRIT-EREMETITO—F. B
2[H EXCELLS LoRI™ L, i, 2019 & 11 A (D)

HAIE. TIFEKRE. FBER. URY—LEU/NUE S8 DHLE I BB LT,
2019 EFETFAMOANAAAD—T—9ayT | 18R, 2019 F 12 A(OE8)

HIEEANER. #&EYE—. WWFEBRE. 5%k Class | 7S/7V )L tRNA ERER D7/
HEMEOHE. 2019 FEFRAMANA(AOD—0—Hav T, B, 2019 £ 12 A(O
BR)

R — . BISAE, HIEEXRER, A ER ., EARUESA, 18)IIFEE. ILFRAE. HEESIE
TTEZDFEMIZE DI Class la 7S/7¥ )L tRNA ERERDEL. 2019 FET X
ANSAARS—0—9 3y 7 1B, 2019 £ 12 B (O EE)

FBEL. (FF 10 7S/BETHERL-BROHEN. 2019 FE7AMON(AOD—
J—53av7, 8. 2019 &£ 12 A (AEE)

FRBEH. HIIFEXRER. *ﬂﬁ‘ﬁﬁﬂﬁﬂ@ﬁ*ﬁﬁk&@/!\’]ﬁiﬁﬂsl FORBTI/EEEARD
FER.F R EBXRYFEYME L= a3y THBREGORIRIZES : 7 F&E
MELMBRIEZDORE 1. R, 2019E 12 A (RAER)

TBERER, BiSGiE, IRAESR, HAREA, BIIEE, BEd—, LFERE., HE
Class la 72/72 )L tRNA R EBROEBEHFEMICE DHIEARRRDEL. 5 42
B HARFEYVERERT—I2ay I THERKAGDERICES : 7 FEYF LML
FORLE . 8. 2019 F 12 A (A )

RERN . BRDEGEESENTNNREEBETELLYLOEEEERS S FOELEK
B, 5 42 B IBHA D FAEMERER TV a3y THEREGDORERICZES : 5 FEY
ZFEMIKIEFZDORE . 8. 2019 £ 12 A (O E\)

Kiga D., A genetic code with reduced-size alphabet allows directed evolution of a
highly bioactive Lys-deficient IFN for site-specific di-PEGylation, Cell Free system
conference, Boston, 2019/12 (KRR %—)

TIBERER, B, IRAESR, HAREA, BIIEE, BEde—, LFERE., H %
Class la 72/72 )L tRNA SR B ROREBFEMHICE DR RDHEIL. 5 42
ERARSFEYFERER. BM. 2019 F 12 A ((RR5—)

Kuroda, T., A. Kamada, K. Toriumi, Y. Kasaba, N. Terada, H. Nakagawa, GCM
simulations of the present and past water environment on Mars. Japan
Geoscience Union Meeting 2019, PPS04-08, Makuhari Messe, Chiba, Japan, 26

May 2019 (CI5E)
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SEBR, SMAEL E2HEBIE, EPRRE, FHES, RILFE, FEY, XEESE
ETILADEAICAF-BEGRAF—LOEEMFTHE, BAMKKERFES
2019 FX£&, BigAvt, 2019 &£ 5 A 28 B. (RAZ—HER)

IMNUEE, FHES, BIIILTFE, ZHERBIKE, Time response of the self-regulation of H
and O escapes from Mars, BAHBKERERIFES 2019 FX=, BikAvt, 2019
F£5H28H (RRF—)

J\ K58, FHEEH, Evolution of atmospheric composition in the early Martian
atmosphere, HAMBKRERFES 2019 FXE, BifkAV+t, 2019 F 5 A 28 H
(RR5—)

Kuroda, T., A. Kamada, N. Terada, Y. Kasaba, DRAMATIC on Mars: 3-Dimensional
Simulations of Atmospheric Waves, CO2 Snowfall, Water Cycle and Paleoclimate.
The 4th International Conference on Lunar and Deep Space Exploration (LDSE),
Zhuhai International Convention and Exhibition Center, Zhuhai, China, 22 July
2019 [1AFFEEIE]

HmEAL FARBE, SPRE, SFHEH, FIILE KBRMK KEHRUED 3 X
TTRREB-KBHEEIaL—2a v LR UMICESEERKBIRADEE, BX
REMFR 2019 FMFRESR, RBEFKFM@ILUA—IL, 2019F 10898 (A
E8)

SEBR, SMAEL E2HEBIE, TPRRE, FHES, RIIELFE, FEY, KEESE
ETIIVCAITEEERRAF—LOEENFMH, BARERFR 2019 FUFHEE
R, RBEERZHILA—I,2019F 10 A7 B ((KRE—)

J\KRH, SFREH, /MUEE, BBBISE, PILEE, HEY, EPRE, RRTEN
KRERSHEBRELICRIFTEZE: BREFSEDOEIL, BARENFER 2019 FMFHE
B, REBEEXRFEMLUA—IL, 2019F 10 A7 B (RR4—)

Kuroda, T., A. Kamada, K. Toriumi, Y. Kasaba, N. Terada, H. Nakagawa, Simulation
of the Water Environment on the Present and Past Mars Using a Global Climate
Model. Planet 2/RESCEU Symposium 2019, Bankoku Shinryokan, Okinawa,
Japan, 15 October 2019 (O E8)
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