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1.5 HHREE
1.5.1 FHRUORNEH

1. 91¥% FMOS IT X 2 Fiamin 736 — X4 (FastSound) DHEHE (F4y)
T % PSR 7 1 77 & FastSound 7’0 Y =7 F D7 — % % H\wT, SR @ intrinsic alignment
DR ZEAT> 1. KIS 1.4 TRYIOBINZER L, 998 L v X X 2F W87 XA — S HEE T
BN DHE R WD o 7.

2. FHHEBDMIR L A (74, 2, K=

FHERORFIZFHRE L CBHAYHEEOR KO E SN D, HF D ICHRNRFHIE L WO T, A
I X 2BIHBREI N T 5. FHPKRA RIEOFHER TEEN S & U, fTERI L5
X9 RFHRBTEHTCEDNE LS BV E VTR n, Ew)IbDTHS. PR, ENGEEZEIEL, FHEHK
DIFHHAERCBIT S LICEDLD, A v 7L —2 a v Ilk>TACDM EFTMICRE TS L wIHI T F U A
DFEIREREE L 72, 7, P4 - Al - KE o1&, BIFEN AR EE T 7 VIS, EFHEOBH R
DI S 2 FTREVE 2 BT 72 ICEIE L T, A DR M2 GHE L 7. BUCEYEMRCEmt GO a IR
T, A DIIRHMEDBMIEICES b 2 2R L.

3. TIE2HEFIC K S 2 > 6 O = —v —8A (D)

Pk RS (BRER), e RERE (MPIA), SREE (E32K3H), Michael Strauss (7Y ¥ A b ¥ K) 6 Lot
L. 1X% HSC SSP DIAMEREG 7 — 4 & AIHE EBIA S 2 ~ 6 DG Y = —4 —7% 83 flF
FL U7 (Matsuoka et al. 2018a). 245 1 3EKDK 1/100 DHEZ I DV = —H—TI WERERD 77 v
JE—NVEZAELTVwSEEZNS. COREBIMICED, 1) 2 =7 2@ 5W D TOENEY = —
P —D ¥ (Matsuoka et al. 2019), 2) JEERBDEINEMAY7 7 v M2k D, 7 = —H — 23 H
W L7 EBES X 10% F2EETH 5 2 & (Matsuoka et al. 2018b), 3) ALMA DJEBIHIC X O AR
WRRIGRERINRULED 77 v 7 & — )VHR-JEEEBERICES 2 & (Izumi et al. 2018), 4) TR
IPOGEBINC XD 7°7 v 7 A= )VEBEPHEPIERERTH ), 274 Y PR T E LD TR C
& (Onoue et al. 2019), & EZBRICE LD 7.

4. LAE & LBG T2 2 =6.61 7 = —9 —D KRB (I
KBz (77 > 7V v PKRFE) & & DR, 2 = 6.61 DIHZ 7 = —4— VIKING J030516.92-315056.0
DT, LBG 3FE#EZ R T H DD LAE B3HEMENZ L0 o7. 2D 7 = —H —IFHEDIC
KHIBRHEDOHICW 2 DD, T L b i b SNTRER O S WHEIRICW 2 01 Tl A, TuUdprE
DAT=EHRIZNEL T3 2 EZRBL Tw5 (Ota et al. 2018).

5. z =7 ® Lya CERBOBPE (IBIE, 1)
P (TN S & OILEWIZE. HSC OIS 7 4 V& —8BIll2 5 2 = 7 D Lya RS 2 FHE
KCYE L, EYCENC DD 5 & L ERDFEREZRE L7 (Ito et al. 2018).

6. 2=2-31CBI 37 ==V =BT 2 RE BRI (H11)
WILAAT (ESZRXE) 6 & DR, 2 =2-3 D7 = —4— 11 {14 T Lymana emitter(LAE) ®
IR 2 1T\, Z DIEHE T Lya BEER DO Z:AMIEAS 1504 B _ED LAE 2SR n 2 E 2602 L
7. TN 5D LAE BEEET103M, BT, 2 0idu—EHE T 3x10°My BN OB BRI Y
T2, ZOBRIZT = —H =505\ UV BEHNC X 2 HEEFNEIC X o TR O 2 A D HIRE 23
{72 D ARE RS ORI I T 2 HHEED S D, Tk 1Es S 2L —v a VORI E D AT 3
(Uchiyama et al. 2019).
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10.

11.

WFETGE) 17

7z —%—=77 7 u—EEOEENE FI)

SEE (BMK) & EDFERFZE. 6 DD BT =P —I2DoWT 10 ERTICIE ST 7 — 4 £ 40
HF LT =22l L, 7 2—F—D 77 F 70— KINDH 2 £ 2 512 PRI 0 3 7 % JIl5E
L, Z DI T0.7 km s™1 yr=! (0.002 em s72) fillfR% 5 2 7. FERINICIE > 7V B E S L
KEZRD 5 2 EICE) I SIRCHlRZ LG 2, BEMRPS DT T F 70 —0YPEX ) = XL HERET
E 5 EHFI NS (Misawa et al. 2019).

. FHERBEN o SR SR RS (R

Roderik Overzier (77 ¥ )VENZKXE) & OILEMIZE. FERBUIE b, R 23 R S ut§ih 35 22 SR
HIWFFEic & D & 5 288 % R7- 3 D%, KED Astro2020 Decadal Survey @ 7z & @ white paper & L
THIEE, 2 L 7 (Overzier & Kashikawa 2019).

SSA22 FEIgIC BT B RSN ABES 2 2 & — L v b Pk FEA A (F1)

PREF AL DUHALKRSE), FE LM (FRRERY) 6 & oLFEIPIZE. SSA22 SHIICAIS N TWwW5 2 =31 D
RSNSOI DA X7 V2L, BIMERTAY v 7L IAh b1 2=31DLI S
WCHEARFED R E RWINDI A S 4, U EUREN IS ATBE S 2 R oK EAT R H 2 WIS A BE O =
DEOETH L ARENEZ R L 72, B Gpe I b b7 8T MO REIERGG 2 P okFEZ2 L —y—L L
TH#Z 72 (Hayashino et al. 2019).

2~ 6DV =Y —ICBILZHEKERT 7y 7=V EY =7~y —ru—DBR (IBF)

SRS (ENLRCE) & OHFAME. 499D 2~ 6 7 2 =P =20 T, ZNEFA LT EY =7 w5 —
Na—OHE M, % [CI)158um HEEE SHE L, hicd 2 BRKERE7 7 v 7 F—)L (SMBH) O'H
B Mgy & OBIRZEFANL. 2 DR, KD 7 2 —3 —3BHEDRIM D My M, BRPFHT 2 &
DbH9 o LEWV SMBH 2FiD 2 &d3bdro7. YiKD 7 = —H—Tld SMBH OEED Y —27 0 —0D
REICHRITL TV L 2REKT 2. £ 72, MRS 72 D @ SMBH OB EHMNFEIL, A MR R
JEHED ~ 10%, =27 <8 =0 —=DN)F VENED ~ 1% ICb#ETEHI L, —HT, %{DFRA L
SR 0 EHCE AR L SR O 2R L ARETH 2 2 L bbhoik.

QSO AMIZ /L 6 B IA03> 72 Lya HESAEE DR (B, IS1E, A1)

AN, FEAE, Chia-Ying Chiang, Seong-Jin Kim (B Z/E#EKER), WilgiEdl (KIPAC, SLAC,
Stanford), HIEHR (EV2KXH) & OEFDIZE. QSO (7 = —4 —) IFFHEREND & AIEDED IR T
BH 2\t 7 OISR C, SRHEL O BRI PER] A O thTIE B TE T L 72 IREECTH A HEHSH OE
HHCERMT ST B IRAFERTH 5. 2D QSO 121k 90 FRE D QSO AKX b b FEMIMICIA D -
72 Lya M OfHE (Lya ~1 —) OFEDHER S 4 (e.g. Steidel et al. 1991, Heckman et al. 1991a,
b, Lehnert et al. 1999), flil% ® QSO (=t L THIMIN W72 TH 3T E 72 (Momose et al. 2018 3CHk
2. L LB QSO Lya /"B — ZILIC L 7RI WI5E1E £ 724 7% { (Borisova et al. 2016b,
Arrigoni Battaia et al. 2019), QSO % QSO RHIAOME & Lya ~Na—OWHE (2% X, 44 X) oM
BlIZ L A ETARE N TR o 7. 2 2 T4 1E Suprime-Cam/ 91X % HEHi TR S 1172 QSO Lya
NB— (2 =6.42) DFLWVT —F LRITIHATHRS NTW 5 140 KIE55D QSO Lya NaE—7—%
ZITI, FIT 1) Lya ~Na— OWEZRED T 2 QSO RHEH (£721% QSO 2D b D) OWEZFHN,
2) Lya v — ORTREHEZIGEE L 72, Z Df5R, 1) I22W»WTE 2> 6 D 4 KiED2 5, QSO Lya
0 — 13 QSO DHEMBEBEICIEL CTZDWHL IN (826 A0 &) LT 2R H 5 Z & 2R
L7z, 2) 22w TiE, ZThETHEFE—-TH ok Lya N —OWEREDEME2H 3¢ THA X Lya
FERAARREE OME 2 B T o7, ZHUT XD, QSO Lya 1 — 135@ 712\ L IO T I3 <, &
A RNFNEL o TRB I EDBHS I o7, 5%, LS DYV VBT DEREBIET XL,
2>6 ®D QSO Lya v —#l%Z 41382 Hmfi & HST ICHREL Tw 5.
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12.

13.

14.

iy

B RE#

Bt

F1

KBEEZRHF O Lya Jer oA (HMl, WSE, f10)

PR, FEAET L (BINASHERER), WSl (KIPAC, SLAC, Stanford), Ji-Jia Tang (Australia National
University), a2 (Missouri S&T) & DILFFFZ. Croft et al. (2016, 2018) &, FH F DD 2
R7 PD 5, 2 =2—3 TEH Lya B CREN T & 125 CEIZRENT (LAE) 226 b 5015
Lya 7 ®D 21 — =35 15 D Lya Y2822 & v — & v ) REBIBEERICEEL Twab 2 L a2m
7o, %5 OfEHEIE, KEBZERICIZBIM S Nz LAE EESEEED S PREINZ L D EPITEH LD
Lya i BHET 22 E2BKRL TR, SBicB ) 2 M ABZ RS 2 L CHEELRMBE LS. w2
12, CORGRDIEDR 2 M7 2 FRAE TR 2 8503 5. 2 2 T4 1 2016 4F X D, Hyper Suprime-Cam
(HSC)/ 913 % HimHix FH\ » CRBEZERITF O Lya K28 ET 2702 27 20, 2017 12—
BT — & 2 WG L 72 REEIZ 2D HSC 77— Oftz HulaicAiT> 72, Lo L, BfROES ITHR L TR
WiojA 774 VDSIERICHE T Law e W) ED D D | HEREIEIZZE T Loy, —J57T, 2017 FI2HE]
DTS N BIHIRERT Tl TR 4 2EBE L 72 WIBEISE L Tuad o720, T3 % Egiamsil o5
RriTol.

SRR 22 [ 4" A D KBRS & SR BIfR (FE, ISR, /1)1

AR SEARLE, SFRASHL (HEIRYE), REMURER, WK— (KBCRY) & oILFEfE. S o iEE 2
AT B AD N AMEFRIIE, SN 5 KBRS E L Twb EEZA 65, 2 2T THRAITH
& SR 22 A A (IGM) OMB%E 77— A4 77— Z W TREGEEL 72 Ry v 7V, iR O#
M=% - gAh & a 7RREINTw5 COSMOS #HiED A ¥ a 72 i L 72 (e.g. Nakajima et al.
2012; Sobral et al. 2013; Laigle et al. 2016; Straatman et al. 2016; Konno et al. 2016). IGM (2D
WTUE, FHAKRENRIC L D Lya BROBINFERTH 5 Lya 7 4 L A L OBHlT— ¥ 2 5 HBlI Lk
COSMOS o 3 Xt IGM F €757 4 —7—% Z{liHl L 7z (CLAMATO 7’m¥ =7 I, Lee et al.
2018). ZN6DT—F =M\, # L IGM DM Z BRI L LTEINL, £ X9 effilEk - HE
DEIH IGM D KBS & MBI Z RO DR, KIS N T 28904 & v 7 O§mEm 4 7%
W, HEIDBREL I B\ RSN G S ICHEZE I R ok o 7. Lo L, BB O I 135
HEOBH SN, o, BT — 8 ORROMIRD 7201, Bl T 2L —2 3 YO F —% (Shimizu
et al. 2019) TR UM 2TV S R R2 B 7 — 2 L L 72, BITEE - 3R T — % T2zt
RFonziffz Lol T3,

SED fitting & clustering T TR %, LAEs D £ 5 H D Lya /N0 — O BHEIE (H TE8, IS1E, Hi)
HEEE (Cosmic Dawn £ v % —), ARt (KEREFERY:), KWNIEC (FHAIIZE), HBemE— (52
WHERTFERT), J. D. Silverman (Kavli IPMU), P. L. Capak (California Institute of Technology) & ®3t
[FRFZE. 3505 OSSR, UV e OBl S 1 2 SRARE X O BEFU LA 5 % Lya BEFROHE
7 (Lya halo, LAH) 23>, LAH O F 2V E MR 2700 5 LT O 4 DD kfinid f & 1
TWwa: A TR TRAE L 72 Lya oo v —ohPokFEIC X 2 HIGHEL, B, SICHRA T 2 47 A
DIHIBES, C. FERM O RIBEK, D. SR COHOLBES. T4, Momose et al. 2016 (BLF M16) 1
2~2 DLAEs Z A% v XV 7 L, RAKD Lya HE E LAH @ Lya JCEOHRICFRBRAIN 2% % R
ML L L InEcld, LAH OYRIEIROEIC EE 280 o BRSO BEHE 7 A - —L
LAH @ WEIZFRFHZIERD TV otz. 72 2 THL X 2017 £, HUSIEEDF— % Ofii> T
W23 SXDS & COSMOS D#J 1000 D 2z ~2 @ LAEs 2% 7% > 7NV CAY v 7 L, LAH ®
JERE & RGN F X — 5 —DMHBIBIR 2 M16 OFEERAI & SED fit 225307, Z OGS, REH BRI 2
TH LAH OMEIEZ B L0 o 7. SHEEIE, ZoBIoR o N iR % A-C oBEmE TV &
g L 7. BEERE T VO FPRTIE, B & C OYHEIIR IO BEREPRKELS B2 ICO>NTRAT 24
A DL HIRERI O SBIEER S INT % 729, LAH OMERM L TG RIch b v, —75, AlZDow
TIZZ DR TId R\, aEErED% % . D I2oWw T, AL LAEs ® Ha #HlOFER %2 Hbt 3 L EE
KT DHHBAT2TD TEFHLECZ EPHS L LR o7, TS DFERED S, LAH O F 2
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15.

16.

17.

DR O] 19
& A DHIEHELTH 2 &\ ) Ko o N,

Tl D BIGKSRNIC B1) % Lya BEFEIT OEI G ORI REHE (H TER)

Jérémy Blaizot (CRAL), Thibault Garel (¥ 2 %— 7 K%"), Roland Bacon (CRAL), Johan Richard
(CRAL), AW CRIREEFRRY), MRFER (JAEKY), Bruno Guiderdoni (CRAL), Alyssa Drake
(Max-Planck-Institut), Anne Verhamme (¥ 2 % — 7" K%%) & ORI, 0 T, HiEO LRSI
IZE T 5 Lya HFENTOEG (AT, Xiye) ORREENIL, TR BT 2 SmE 22 o ik
RENADENGOHE ERRINTE . TNE TOWETIE, B 7V TH 2 BIZESRIIC SA 7 A
D3> T D) Lya BIDSRTRBIC K > TRE > TW 77 ®, Xiyq DR TREEAEIZITII
[ CRIEDD - 7z KL TIE, Ny 7 VFHERFEDOIFFITIREINRD 7 — 8 L AIGDEO 77 6%
E T S IEED L v VLT & MUSE O 7 —% Ziflafrbt 5 2 & T, HILTHIO THIMRT —16.5 ik
EV ) IEFITHEWER T, RITRE 3 D Xiyo Z#ND 2 ETER. I 510, KITRE 325 6 £T—
FRIC, Xiyo & —17.75 FiRE THND 2 LI TE L. BITMRLHRS L, SO X1y, FERVEZ &
LD D - 7. FATHE D HIEI & X yo DEIE, Y TANAL TADFERTH S EEZ 5N, £
7o, GEORFICE ), T EFTE SN T HERYTO X, OZME, SEFTEIoN TV L
DHRELCLBLDTH > TRMEND 5.

2 ~ 2 1B 2GRN 2 7 O RMIREILE ORI & 2 D X Vv oN— RN OWE (‘LHE, IB7F)
JFIRERMEh DI b B Y =7 v ¥ —m —Tdh 2 FURIRIE a 7 L2 D X o N—Fm o gz, a7
DRFEDHEL 5 6 BIHINIIEDEA TORWL., 22T, a7 2R MNICKRET 2 LT L, 2D X
Y N— R R BB BIEE e EHEERED TS, Y= vy —ru—EEEICERT %
E,aAaT7RFFETHICE 2 ~ 2 DFHTDMHEED >2 -3 x 108 My O¥ =7 =8 —u—%2EE
v, 220, AEEPERICKRERIMTORT7%2 a7 I8 T 22064 & L GEXRHL, 7728V
YR DOFHECY =Y =\ u—EHRBHEET S LT, a7 E L TEULRLEMHRT S L) FIH
T, a7 OWEERIT o 1. BIE, ZOFEDOZUBEPLER R TH 5.

2 ~ 2.2 O Lyo BEFRERT (LAEs) OBREE (15, IR{F)

LAEs P OBEEDS, WEOMMAFHOBREE L ED X ) ICE R 2%, W/ LAEs ¥—% 13,
COSMOS i ~ 740arcmin® T NB387 IC & D BRI S 417z 2 ~ 2.2 D 619 RiETH 5. — @D
ELTHWZ T =41, R UHEEO Laigle+16, Straatman+16 @ photo-z 7 ¥ 17 CH %. LAEs %
D ET 5L < 1cMpe &9 small scale T, LAEs & ) EEED 3 500 ERE WV My, > 1093My D
EDIM D overdensity % FARzFER, LAEs 1 satellite galaxy Tl &, 8 XU, LAEs X [FI'E
EOME DM & LT overdensity DIRWEREIIZ W B HEEEDSH 5 Z & 39> 7. £72, ~ 10cMpc
D large scale CHRDENT 21T -7 & 25, LAEs 2RO KBIEREE L B Z > T urd Ltk
L BRRT DR S . AT, B ORI D photo-z DAEMER cosmic variance 1IZ & %
ANEEDIRKE VDT, 51%1: COSMOS FHIHEM AN D KK T b FR DT 217\, KEZ EO Tw { PET
H5b.

1.5.2 FHORIXRILFXF—BHR

1.

R N — A~ OWFTE (F 4y, 1R

2013 4, Fast Radio Burst (FRB) & W5, MkHERF I 975> 1 msec TN ZAETH 69> TET
W B FIEO LB REIEFIGEFICHA I N T 5. Fa IR P2 A2 FRB ORJRCTH 2 ikl
% PRI HEET L 7. SR oBRH, B3 TR BES N A RNCERBURSE D 9 5 2 L2l S 2
L—yaryOnl, SNDREDIEIZWEFRBICAD )52 L 2m L. 7, DKL TREZ %5 FRB 14
BHHEINT LY, ZIUGHEPETREERCEEES P FRICE 2D TH 2 LI IKEEHT
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TACERE L 7. £/, T13 2 EEHIC X % FRBIBEIH 17>, FRB 151230 I LT, TN E TIZRWIE
S CHEDEEIG IS T 2 0 BRI A D U 7-.

CHETAAF—=a— } Y ORI (P, 4H)

IceCube THMIN T AIBEZ RV —=2— )/ ORJFIIRE LM TH S, P - Ao X, BF
BARO A v 2= a— ) HER IR E T A OEME T 2H - T T IV R L, EF RN O
AR KCHPTEZ LI L. ZicESTuToa— MYV ERZEELLEZ 5,
BIEHSRNClX IceCube =2 — V) / ZFHHT 2 Z L IZH L WZ E 2R L 7.

ARNZT T v 7 F— oA REdE (F 2, HA)

FA - A6, SRMRNIC 1 EIZED 2 EHENZINZINET 7y 7R =D, FEREIZESRA
FBICESZ I L X MBCHM S N2 g2 5T L, FORCE 7% £ OFREREHE o TR E £ %
REb o7,

CEREPETFRARD S OIFBEDE (F4, Lin)

S RIS T, EAFE TR A I NEEPETEAR GWI1T0817 T S N7 IR LD T 2 REEE L
7o, RIS, Bk TV T, EEETOEFOIRTIERE L L OmEsI N £ w» ) IEHFENLKEZ
HEL, BFORKZFL¥ — LIEBE T ORBPMSLICRON L ET LV THOTCT—F %274 v L.
ZORER, RIKZ 2L X —1ZW)ET % SED E— 7 2MERDE TV X D EwIREBIBUCH N, Rk Bl
X OBEIcE— 7 2R CcE 2 REEEZ R L 7.

TR 7 V7 ofF%E (1R

WAE, POV — (B OV A Z U 2 SRS p i -2 L~ 7% — (N— R b T 2Rk
T2) ORISR BRADFE L 2\ 2 L 2R TEIINAELSE 2 TETw3. Zis 2 fliff% % Chlhg
PELTC MRS IEFEFRE7L7 (2 a—FN=—ZA M) OFH L VBEERET VAR L, 7L 7RIS S
N3 77 XPMBEWN OV A % RN RS 5 2 LT, Mg OV — J1119-6127 Ol % L
FLIHMTEZ 2L 2R LA 2Tk, oL 213 7 L 7 3sd L IRIEFBHC g L, Bk
DIRFBEIAT —VIE 7 L 7 DI 3 VF =12 X ) —BICRE 5. L72io T, SHBoEIHBEHNC XD, i
X SR COMHPEE L W 2N X —D/NE %7 L 7 DOFEHEZHIRTE 2 A[REMELH 5.

. 2OV =D TeV N a —OBLEHITTREN: & Z DR (ZHkE)

POVH— DRI TTeV Na—, EWEHINAREEDEEAET 5 Z L 03, Ay 2 R Eim i X 2 BHH 4
5T o 7. BRI A NA A ML KEED Tim Linden, John Beacom & DILFIFZET, TeV /N u —DFF
Kt com I PEMEEE RED D, 72 TeV N0 =252 DILHLAY > < S0 K M 8 RAIK D fEH I B
PThbr I tmm Ll £z, TeV HNu —O 8D 6 - OVY —DOWEICHIRD D & 1 2 ATREMED S 5 2
EzmmLr.

1.5.3 SHBARELUVEMRYE

1. 7 2V IANT7 VO (FH)

Fv i, FREHR D A RSP R R A E LI OHITEI 6 & ILFE T, R HhDilic & 6 N5 IhEr > <
B, VbW 5 7 2L N7V DfZEZ 1TV, Loop I AU 7 — 7 #EEHUIS O A X FUBER o BLIHS
Re@s L.

. Dynamical three-body encounters (Trani)

We investigated the formation of circumnuclear gas structures from the tidal disruption of molecular

clouds in galactic nuclei, by means of smoothed particle hydrodynamics. Our results suggested a
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new method to infer the mass of supermassive black holes (SMBHs), and were published in the The
Astrophysical Journal (Trani, Mapelli, Ballone, 2018, ApJ, 864, 17). We completed the development
of TSUNAMI, the state of the art N-body code for black hole and planetary dynamics. We used
TSUNAMI to propose and validate a new scenario to explain the origin of the S- stars, the 30 B-type
stars in highly eccentric orbits around the SMBH in the Galactic center. The article was accepted for
publication in The Astrophysical Journal (Trani, Fujii, Spera, 2019, ApJ, 875, 42). Our code was also
used to investigate the dynamical stability of newly observed planetary systems, which led to another
publication (Livingston et al., including Trani, 2019, MNRAS, 484, 8). Furthermore, we investigated
the role of the Keplerian tidal field generated by a SMBH on the three-body dynamics of stellar mass

black holes. This manuscript has been submitted for peer-review.
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WE25DTHY, IRIREMIZEELRER 7 7 v 7 F— VOIS TH 2 EEZ 6N TEL—FHT, K
BHEMIC O WL, BRREM E R L CTEAFR T V> Y ADEL, av 7 bR 77 v 78— )LD
Bt L weEEZZ o Tk, L2 LAa2s, A IGHEIEFICB T 2HE 7 7 v 75— NVIBEDOFT L \»
AN AL %FER L o BHHENITIE, 2 7 RERHSERIRER X D biv720, KEOTERIIELN 7T v
7 R — VST ZRNGEE Z BT 2 AIRetED H 5. 4o DR, mass transfer ZFREER L, ~N—F
HBE Ty 7= VIELT S, Frx DT Ial—varvh oo BEE (KIBER) 700
W77y 7 A= OAEREL, BRIRER D Z 19D 2050 BIET 5. Zak, BEIRRDS, dE 7 7 v
7R —NVOTEGERE L 2 D35 2 L 2R RT 5

The nexus between kinematic complexity and black holes in star clusters (Varri)

The existence of intermediate-mass black holes (IMBHs) is a topical problem in modern astrophysics.
However, possible detections remain so far inconclusive. For this reason, we have started to make
progress towards addressing the following key question: what is the physical origin of the nexus between
kinematic complexity and black holes in dense stellar systems? A number of theoretical studies on
the role of kinematic complexity in the dynamical evolution of collisional stellar systems have been
completed, in collaboration with researchers at the University of Edinburgh (which is the counterpart

UK institution of Varri’s JSPS Fellowship, as nominated by the Royal Society of London).

We have also initiated several additional projects, on other lines of research (e.g., on the formation
of globular clusters in a cosmological context and on the evolution of collisional systems in a small
dark matter halo), in collaboration with researchers at the local Department of Physics and RIKEN
Institute in Kobe. We believe that these initiatives will help in making us a competitive team for

future synergistic international funding applications.
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B4 2 TS (Computational Astrobiology) % Bif L, S48 & RIS 2 fikie L 72, S4EREIE, X
8 ) — IV DICHREEIC BT 2 R DI 2 A DFT RIS X > TR 7o, A% 7 — VIR T8
WTROFEEORWREEES T 65T LOEKST) THhH, ZDONMEEC X > THERINS
7 AN KA T-OMELE % 5. FHEORER, SMHEFRTH SN T 37tk Z2FiHT 512
X JEREENE B 2 5 Z LR I N,

. BIEAAICB T 2 ECEEDOWE - HERT 7L O

KGR OEHDOFENAEIIEE X2 UN/IPN~ 440 TH 5. Lo L, HOPEEL EOKGRBEYE T
1, MN/N e EMEL X D VKL, PNICEATW S, —7F, EF, B TEICEIT2E%E
FfADOBHIGED S, TEa 7O UN,HT /ONUNHY 3y FELEROILEFEL X D &y (T
bt UNICEE) 2 EboTEL, BRDFMAKREE IR, KR T COZMMKIN X >TH &
B INDEFZONTERD, EHE, BHEYFEIRICK > TEERZHIGIC T 2L X —[HEED D 5
EDIREI NI, S, MR B ORI X B FARRE IR OR IR T L 2R E 2w
T, ZOFFCREFEELRSTE T OMRMEREIITHHTE S\, 2 2 ORI TIE, HidsRRY
2D X > THTFEVPHEI NG & EDH I X 2 FMAESHZE 2 72, PNUN IR &
I Wi, BRI ORI R OER CEINWICREE SN S, 2 2 ARSIk PN ICE O ERE
TE7 v T7KEZS THEMICIDAEN S, FFELE &2 BEA RAZHT T ORI EMAEEHES 2
RS 270, [MEETEN DR R, FMEREIZ T Y= 7 KBRS 2 F CE I N,
CDANZALIETTETO NoHT OFNERE L, HEOERFNKRTEZFARICHHTE 5.
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TAEHOEIE SRREFEETH D, T TFOEARRMEIEATHE Z LN TWS, k> THUN,DT,
NUNDH, UNND*T 2@l 34U, a 7HhEcor 2ao@EHEFRMALS S, Bl a
7HETO UN/N Hd > 700 - 800 TH D, MNICEL I Lo, Thibb ERFM KR
Fa7oefkclETws, ol kid, EHHEGESNVEEANTHY, BERFT2OEETT~D
BRI T EE DO R OB TRETWE I EHRBT 2,

- BT 2 T — > 3 v E13) SR 2 A SR R S ExHAM 2 I L7247 2 - BRI SR & orbr
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ZHED TS, 2015 4F 4 HITH B BT o 7232884~ 7 )Lk, EE64-1 & EE64-11 D 2 DT, Z1LZ 11 64
DRI R 7 v M AWmRFEYE (QCC) *, EREHRFEYE, Hydrogenated Amorphous Carbon,
75774 b, HERAFGEGERAKE, IEWE FERES V7 A P EoRB 2 5L, ERFHRA T —
av TEI139 ) EEME S RGBS E ExHAML 58124 v A b — L &4 2015 4E 5 H 26 H X
D AR R SEER 2 IR L 7. 1 AT BREIREE 2 8 C, 2016 £ 9 H 20 HICHEFH £ » & —12ThIX
SRR FP S N, F7, 2016 4E 4 A, FAAELARRETEYER, NS 7 7 74 F 2 &, i
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D—2TH 2R IKFEWE (filmy QCC) 2% LT, FHBHEEBROME, KIEE (OH) B X O34
7 bV (>C=0) BT 2Ry FEEDENS 2 L3bh D, 206 3 RFEEBAWE O AR
AHEY) (Insoluble Organic Matter; IOM) ICH S N2 K & b —3T 5 Z L23b o7, 2018 FJEIC, 47
TR LTSRS EITZE RS (UVSOR) DILFEFH O A T, JUMNRAEE LS E X OVA BRERL
HO»2 6D 0 s & XANES Bifg#i (STXM) 2 w7 X #dUmitiigid (XANES) et
Z I L 72 (RGO E— AR EE D70 BRifls 7 — 2 W3 TE T 2019 FEICHHRE 21T 7).

BREHRFEEY A L OGRIER (&g, /o8, )

1973 SEDARERR % 72 RIFBREE GBI S L C E 2 RFAERN NV R, ThEFTZOHWFL LT, LBA0
FREALKFE (Polycyclic Aromatic Hydrocarbon; PAH) {REHCIHED < iR TH I T E 7208 KA L L
THEBEOBIM LBEEED N5 L) RIEHREOBMBIZIZE > Tk v. AmKEEYHE (Quenched
Carbonaceous Composite; QCC) 13 2.45GHz %A 7 QB FEEEZ W TA Y U AR XD BRI 77
TARERBZBENT DI ECARINGERES AL Th 5. QCCIE, FEBLOIENGD C-H 6%
OHEBFBED C-C FEGHRDORIR 2 £ S Bl SN 2 KRFAER NNV F2HH) SR oYtz LT
EOLOTHHTHS. BARBHAEEZH T QCCEZEES AT 7 AT I LICkoT, 3WEERE
BIRFHE S A I (Quenched Nitrogen-included carbonaceous compounds; QNCC) Z & L 7. Z DFEhk
FHEEE O RSB IO E R B R AYHE LA S 288 2 BT 2 CH 5. [HIRL
72 NCC D AR %2 7559, 3212 3.29, 6.25, 8, 11.4 um IS ¥ — 27 % FfH | QCC %&ff PAH %
BLOETEEDMHMOMELD b, REERN NV FORGGICHEPIL 2Rz R> 2 L3> 7. ki
12, TR O P OB S B REE RNV R ORHYL EFEH L 2R A Rib, 208NN FoE—7
We R A7 13—V 72 BB R ICBI S 1 2 REIERS NV F (Class A) K D b REEREMIC 7 F LT
B, Class C L3I N5, AW S, dHLEBICEMN S 12 RAERN Ny FOHWFLE LT, £
GERFEY AL NCC 28K T 2R -7, KEFTHML 72 NCC 2T 5, vhaEESITIC K 5
N/C HlE, O, X M mE 5 s (XANES) 2172 6, FEERIZ G L 72 NCC 23, N/C = 3 - 5%
DEREGH, TIVIGEEETLYA M ThHhLHEEZHEITL 7.

EBRFEH A T — a v 139 FEHE 2 /RSB LS E ExHAM 2 FH L 2 SEGEGRKEES A D
PRl iR R (R, ok, Bh)

INFETOENY A FERFEEBICHEDWT, 245GHz v A 7 nikEREBEZ AW TRILKE L EELI A%
MEHZ AR L - 2 EEEEREE QNCC 28, HED A THR I N2 GEMDOIRNART bV OREL
i CX S HIRT 2 2 E 2SI LD, MR, REEBOHOREMEAREY (Insoluble Organic
Matter; IOM) DFRAERTHREE D X —FT 2 2 EZ2HS I L 7. 2015 4E-2018 4R ISH 1 THh L
TIRFE Y A T DOFHEHBE I 6, REFEESY A b DPFHEREREE 1 X > COKBME (OH) 8 X 7 +
Y (>C=0) ITMIRT 2R Ny PREGEZER T2 2 EBHO IR 2 E2EE AT, TQNCC %
FHBRBICHRE LRI L 72WE L. IOM L oYEHK 21T 9 ) FlOFHBEEBRICEF L. 20D
QNCC DWEZEREFERIL, KIZR2OMEN G OEIR L LT, FiEx EoERICHR T 2 50335
LGy aniglkEziifi s 2 E2HMNET S, TNETIC, ZAFF2 T vy a yORHAIZE VT, 2019
EE XD 1SS Wil 1 Chiin 9 2 TR ERBIC AT 2 R v SV 2 RS .

First metallicity determination from near-infrared spectra for five obscured Cepheids discovered in the
inner disc (N. Matsunaga, L. Inno (MPIA), and others)

We report the discovery of five new classical Cepheids located in the inner Galactic disc at longitude [ ~
—40° in our IRSF/SIRIUS near-infrared (NIR) variability survey. We also measured the metallicity of
Cepheids based on medium-resolution (R ~ 3000) NIR spectra, and we validated our results with data
in the literature. We found that the three Cepheids within 8-10 kpc from us have metallicities consistent

with the mean radial metallicity gradient, and kinematics consistent with the Galactic rotation curve.
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Instead, the closest (~ 4 kpc)/farthest (~ 12 kpc) Cepheids have significant negative/positive residuals,
both in velocity and in iron content. We discuss the possibility that such residuals are related to large-
scale dynamical instabilities, induced by the bar/spiral-arm pattern, but the current sample is too
limited to reach firm conclusions. Published as Inno et al. (2019, MNRAS, 482, 83).

Galactic rotation from Cepheids with Gaia DR2 and effects of non-axisymmetry (D. Kawata (UCL),
J. Bovy, Jo (Univ. Tronto), N. Matsunaga, J. Baba (NAOJ))

We apply a simple axisymmetric disc model to 218 Galactic Cepheids whose accurate measurements
of the distance and velocities are obtained by cross-matching an existing Cepheids catalogue with
the Gaia DR2 data. Our model fit determines the ‘local centrifugal speed’—defined as the rotation
speed required to balance the local radial gravitational force—at the Sun’s location and the Sun’s
azimuthal and radial peculiar motions. We also applied the axisymmetric model to mock data from a
N-body /hydrodynamic simulation of a Milky Way-like galaxy with a bar and spiral arms. We find that
our axisymmetric model fit to the young stars recovers the local centrifugal speed reasonably well, even
in the face of significant non-axisymmetry. However, the local centrifugal speed determined from our
Cepheid sample could suffer from systematic uncertainty as large as 6 km s~1. Published as Kawata
et al. (2019, MNRAS, 482, 40).

Luminous AGB variables in the dwarf irregular galaxy, NGC 3109 (J. Menzies, P. Whitelock (SAAO),
Feast (UCT), and Matsunaga)

In a shallow near-infrared survey of the dwarf irregular galaxy, NGC 3109, near the periphery of the
Local Group, we have found eight Mira variables, seven of which appear to be oxygen-rich (O-Miras).
One of the Miras may be an unrecognized C star. Five of the O-Miras are probably hot-bottom burning
stars considering that they are brighter than expected from the period-luminosity relation of Miras
and that, by comparison with theoretical evolutionary tracks, they appear to have masses 2 4 Mg. A
census of very long period (P > 1000 d) Miras in the Galaxy and Magellanic Clouds is presented and
discussed together with the newly discovered long-period, but relatively blue, variables in NGC 3109.
New JHKL photometry is presented for three O-rich long-period Miras in the Small Magellanic Cloud.
Published as Menzies et al. (2019, MNRAS, 483, 5150).

Abundance analysis of red supergiants at around the Galactic bar-end region (D. Taniguchi, N. Mat-
sunaga, N. Kobayashi (IoA), and WINERED team)

Recent progress in high-resolution near-infrared spectroscopy has enabled us to investigate the metal-
licity distribution of the inner Galactic disk, where stars are severely reddened by interstellar dust.
One of the striking discoveries achieved with such new datasets is that three young massive clusters
at around the Galactic bar-end region have metallicities much lower than expected from the radial
metallicity gradient of the Galactic thin disk (Davies et al. 2009; Origlia et al. 2016). To further
investigate the metallicities of young stars in this region, we observed two red supergiants (RSGs)
associated with the giant molecular cloud (GMC) complex G23.3-0.4 near the bar end with our NIR
high-resolution spectrograph, WINERED (Y and J bands, R ~ 28,000). We have found that these
objects also have metallicities lower than the metallicity gradient, which poses an interesting question

about the chemical evolution that occurred in the GMC and also in a large volume near the bar end.
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DARBUE LA Bl 5 2 EWmE s, iz, KREIBZWRABNT: 25Mg DETIVIZDWTIE 3K
TR T a2l —vardbifror., ZORBEIZDOETFITIZALF Mach 3D L/INE L oz b DD 2
S INEILE ISR S RN C =R (B

. EREEARE B OEL (R, K, HE)

A (fEUL), MGE (R Y KE) & OILFEIFZE. KBadE o KB R ISR FIRBER 1< R i B2
LS %, 757, FMREORIIIHRICIZY F7 5 XD SEOGICENIFIE L 5\ T &5 6 KEMRBER I
ARt E R L2 < <, Marigo et al. (2001) DE TV Tl 10-30My DRI FROHMERTIE %R H
CHERD X FRAMPEE TRA T2, 2R, HEROPTING DREINELT 2551013 KG
SEEOEEEL L 3R 5L R T, BEROMELE L Bons 7Ty 7 h—LAakERIT T
7 v 7 A= IVOEHBETA D KEREROYG L1357 %5 (Kinugawa et al. 2014), —75T, @ERIMN
B EDIFRE CHEITIE, RFRBEO AR L L RALH 72 B OIRRE (REEERE/FEBEER) 3B
EOEROM IR TS, R4 ZEER Z = 107810727, PIHE R 8-160M,, D EDiE(L % Hilii
FEDS10° K127 % TR L7z, BA DFIMHETIE Z =107°Z, Tld 13-40M,, DEPRAANICHGOBEE
B3R RE b, —J, Z=10""Z, CRETOECROBEER T CELL 2. F/, &
JEEDEVIE SO R IR R BRI 2 2 HIME o .

. Pair-instability supernova 225 I N5 =2 — Y 2 OBIIATREME (BEA, 5 H, i)

FRGE (R Y R & DL, Pair-instability supernova (&, 120 7> 6 260 K8 &E &\ 9 K E 29
HEZ2ES, POBSEROEVPZVE2EMETH 2. Zo k) WlEHfEroBiiENs=a—1+Y /
DWW CRIHATREE 2 5 X TV 5. AWFZE Tld Takahashi et al. (2015) @ Pair-instability supernova ®
ETNZHCTEREZITo 7. 58RI, BICEE 2 PH21T) 720, =2 — 1Y/ ORI OWTHE
FEMICHERE L CGGHRZ1T ).

. Head-on collision of a white dwarf and a neutron star (Feng, ##H)

This is a joined study with Ke-Jung Chen from ASTAA. A binary system of a white dwarf and a
neutron star has been raising the interest of researchers for a long time. However, a system composing
with a white dwarf and a neutron star without gravitational binding is yet to be investigated including
a direct head-on collision. In this study, hydrodynamical simulations are adopted to calculate how the
structure of a white dwarf response to the strong gravitational potential of a neutron star during the
collision. Also, while the passage of the neutron star, the denser surrounding could have the potential
to ignite nuclear reactions and becomes a nucleothesis site or even a jet engine. Detailed nucleothesis
network and radiation transfer during the whole event will be carried out to understand the properties

of the ejecta and to compare with the gravitational binding case, i.e., Type-Ia supernova explosions.

L SY v OREHIIC 2 RO R (S5, )

PEHEE (JUNRY) L oFE. HEBICE T 25— 28 =TT 58 & v ol & d#HE) 535
HY D BRI ET 2 2 LRI N T 3. 2 DWEIC X > TERIBELETLTH A DINEISEIIEK
BISORKELSED S, 70, By 2 2 v — 3 v 2470 AT S IR A B HT 2 2 L D3R
SN, SrZIC K o CHEPRMZ K TR RB I T 553, 2 D% OMEIC OV TEFAR S LT
Wi otz AT, BT TH W & e BRI O N Y o Vi 2 O T A B O F S O
RIFHEEEHE 2TV, B 5 N7 ki 06 2 OBLITTREEZ585m L 72, B S 2L — a Y ORSE, &
AEBOHIEBD 7 7V TR T 5 EDTE, TROVBRENICR S L EZoND. £/, 777D
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Bl ) EFZERT 2 BOEEZHET 2 2 &L CEMO BTN Z2 D 7253, TWST TR 6
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Failed supernova IZ8 1} % =2 — Y 2 iRE) (471G, 35 H, #2H)

S AEEE) & OMLFEIFZE. Failed supernova & ZEBEORWBIENRBZICE Z THE T, H
BT 7y 78—V ERTS. ZHIER7 7y 75— 1ol bFEZoNTE D, il
Y2l =¥ avoRESTH AT X DA DD B 7 ERA D S WEDNHED ST v 5.
AR TIIBRERDIKGD 40 5D 1 RICET VIR L, 2 2B oNBEESME =2 — ) /) AR
JMVvERHOWT=2— MY 2 IREGHE2To 7. Fric=2— MY 2 FEoMHAERIC X 2 IREIZIF IR
LC, e =ao— MY/ OliZ &R L 72 multi-angle Tl %2 AWTHIEHEZ T 7. R EL T,
FHEFEN—=RA + 226 7T v 7 K — VIR £ TO 2R MH CIEWE ICEE O WE T DEMIRENC X % 7
L—N—ZHEIET 2 2 L3007, —HREDHIETIEEIZERITIC L 2 5E8 DD 5 1T
B, PRz S L 2SS E I X A HIHIBIER 2 T B N 2 AR R I N T w5, 22 TIDR
OGRS Z S U 72 3 RITEIRZ AN TR LZEWENT 21T o7 L 25, ZHUT bbb 6 TR
WCEEMIREIMNIHI S 1 5 2 L 230 h o 7o, — M 72l BT CIEEENIRBIIC X D A X7 ML I
INB7DH, DX ) ICELICEFIREDYEIRENCIHI SN2 DIRENLZWETHS. 2FD DL
failed supernova HMRIRNPIEFIR TR E 7256, SN =2 — 1Y 2 A7 FOVIFIERFICHER
HHOTHY, HHRICPIARY b L= 2— b OEERENE W) REHLYEA LN S 2 LI
5.

HFRBEEE T VICB T 2 =2 — MY 2 o —5HE (M, &, )

John F. Cherry (University of South Dakota), [flatBE (fRRRE), FElpAIth (ENKXE) & & o
. INFT2a—b) I/ R74 7o INI 22— MY 2, ZNDIEWE L OBGELIC X D 51
HEEZZWHDE L THRK->TEL., Lo LEHEOEPTENTIIII TP RKRICFEEL TWE720,
2=V O—fidhEAL Y P ENLTHELSI NS 1ZTTH 5. > THELL B VLEEICIEH D 5%
Dol fiA»E=a— Y BRSEL, HAEEHZE /I LIk 2 L2k b, 2O wide-angle &%
PEMIRE R L2522 L C=a— Y /e =285 Cherry KIZ & DRIBXI N7z, AFFE IR 2
DENR%E 2 RO H R RS € 7 OVICEH ¢, ~Nu =R EMIREI NG 2 % B O MGE %
To7. $ZN2EBORRHTHNS Z LIk, i ETENLZITRINISEVRH 200 662 L
7o BUECOMRIEERLICE LD LI EL TR EIATH .

Ultra-stripped supernovae D4 X + LA b & HEPEEERICE 2 #EE (B2, K, FHH, iE
H)

Ultra-stripped supernovae (USSNe) (ZH#EMHAEHICE D, FH L CHEZ K- 7 BN 2 §/@EFE T,
BRIV ORMEBEIEICEL 5 E B2 50T 5. 2018 47 10 AIZHE B USSN DF R & o7z,
iPTF 14gqr (SN2014ft) OBHINAR I Nz, TN E2ZITTRIETIEZ D iPTF 14gqr & FEOIEE
&=, ejecta HEEZIEMT 2 X9 % USSN DA X + L A % population synthesis TR 7. HIZ, iPTF
ldgqr #F& R L 72 survey, intermediate Palomar Transient Factory (iPTF), X OXHARE D high-cadence
survey Tdb % Zwicky Transient Facility (ZTF), XU Large Synoptic Survey Telescope (LSST) TiPTF
ldgqr & A% USSN 23 EDRERI I N 2002 WD > 7. Z DR, SRS O T iPTF 14gqr
L [A%E 0 USSN 1 16Myr—* #4E L, %72 EFLD survey TZRZFHUEM 0.3, 10, KON 1 DDA X b DR
ORI D 2 b o,

WA S & D CROEROIRB A X7 POV ORI (FHH)

C. Pingon( Y T— 2 K%), B. Mosser(#8 Y KXH) & OHLFEPIZE. ESA D CoRoT (2006-2013), NASA
? Kepler (2009-2013) & V> o 7= FHPREMEIC X 2 SR EEGBIO B2 1 ©, WRABOFROERICE
WTKBRREIDHIE ST 2. Z2DRKOFHLIE, IREIZBKT2EEE— FoWEICH 2. T4b
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5, BAT—FEMEN S, AETIRF, bk GEhzREICHET2) EAME LTERT 20
THRENDZE—FEFODTHS. 29 LIAARAS Y E KL T, IRAT— FOMRBIH A <
7 PVIGEMER D DI B, Ik ) TR, P02 S E E ToREDIFEHRMES N &
WIHREDD 5. BOEAIREIT— P2 T 20N E, BEORBNEES (A7—L A ) (i
CHRTHa5 <, BERIICIEMIER, CETw 9 BAPDEFaR) 12X 2D V2 aRBIC & 5. AT
eI, IRAET— FOMREEE I LT, ROEROFEHBA R b LOMiESG% il 3 2 #1218
L7 2, Zhicdh ED0F, ROEEVPEEDEZ A>T o, REDMMEENED X I I
26T 2%l L, Kepler 1T & > TH S N7 EEEOBIM & il 2 2 LT, 20142 MR L 7.

EREAIC X 5 KRR O 7 2B R o (FH)

O. Benomar(=2—3— 7 K¥7 78 ) & & O, BOIVE DA NHIL, 56 S) % 5H) 3
ZOICEBERBEZ R L TVREELONTWVEY, 29 LEEFHHERED & ) 2 k>t
U, MiFf SN 20313 L A LI TO RV, RIFFETIE, 40 O KBEERICOWT, BEFOTFIET
MAME DO ZB R ZHE L, )b 1BEICE W THR AR R 2. & CITR S RE RAEBHNEE M
SN — AT, FRETIR PR & DRI 2 50 HEEL TW 3 2 & bh o, THUIEfE>
Sal—varvorELDbiEEanIcREVDDTHS.

U EPE y BIZSEE KIC 5608334 D EHBA X7 b VORI (FiH)

AR CGRALKRY) & L odLFpiZ. 2> U & v BIZEE KIC 5608334 DD 7 — VY ZARY bk, %
BORRBEBE 67850 REL 42D 7 V—7 (ZNZFWHPEES, 6,9, 11-12 ¢/d) 1T TH
LTV EVIFELVEERD 2. AR TIE, TN DRBEEIRS S, mEEHEEIC A S N AR
REDOE A € — FO—ff, prograde sectoral modes (FEEEAIANCHi % R/ 3, IREH & — » DYHEL & M5
MRS 28— F) LIRTEZ 22N L. JOMRICH Lo L, BRoHEEMMIEEIE 2.2 ¢/d T,
40D T N—TE, ZNZFIREEHF RO O m OF L WIREIE— F2 6725 (EKEAEEM? S m =1,
2,3,4) EFHINS. MAT, 2o DE— FEAKRO R, FLESEA (D 2 RBEER T 3O b D
DMEZFELWEWLIHIEH) Z2H-THLOREGEIZ L b0,

A BIFSRSIE KIC 11145123 @ 2 RITWEB HEEHEIE 0 BRI X 2 H5E (FiH)

J\H (MWK /BN KR, B (BRIFER/EZRXH), D. W. Kurtz(FhHR7 > A > v — K L o LR
7%, A TIF R KIC 11145123 @ 2 XN H MG 2 B A O FEOHEE L 72, Z R oG, h
DN S D, 2 OAMANZIZIE R F CHREEIRC LB Z 5N T»S . KiFFETlE, BEYD WL
DHDOFiEZ N CHEEMGE Z G L7z, Z OfSE, WHEIZIZIE—RICHEE L TWw» 2 01Tk LT, i
13 Z Df) 6 5l HIE L TW AR S 5 2 L Sbho . £, SHEDHIEIC > VT, HEH D
ZEEfEZ 20 TR L. 29 LaFie iz, CoRoNEIcE T 3 AEEREZ Lo LT3
B YBLERR 2 AR T 2 DI DD D LB Z 5D (FEBEBOE D EMHTIc X uE, TORIE 7L — -
2+ 79— (HERCHE) TH2EEZLNTVD).

FHn D ) BRY —_A T =8 2O FRORNBIBE O (Fk, e, i) K (K3Ck), Al
(FdiER), FFH (FFR), RIE (58D, 19 (BOREDRS) & L & i, 2006 45 HA5 2007 4 8 HiCH
JCHEE N THD D ) ORI, BRAERY—RL DT —=F EH T, TNETISEFD Y A MY
SO D38 5 WA E 2 FFHEIICTAE L, 34T 2 RN B OB LT, 2 Of55H, 2D iERt
AR — A T, V455 Pup, RR Tel , V838 Mon D ZRIKIZE W TEMRINEH %2, F 7255 b ThREFRIE
RV —A T, LD 3ODHFEIMZ T, T CrB, DZ Cru, V2361, V476 Sct, RS Oph, V2262 Cyg,
V1065 Cen, V1280 Sco # & ' V745 Sco THIMARMBH 2 L 72, H0> ) 2RI — XA T, H5HK
Wz 6 r AIC— ST 2HNTEL0, TNSDRIKITE T, 6 7 BEICRK =IO RIS % it
Z, RO OWEEE(L 2 JX 7. V2362 Cyg B X T V1065 Cen 122\ TI&, ¥ A BRI D AR i
ZRZDZENTE, ¥ A MUBREEFEREDO VR 5 A MEBRAIER E LT, dM/dt ~1— -2 x 107?M
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day ' BETH 2 ENTD o7, 512, RR Tel, DZ Cru, V2361 Cyg, V476 Sct, V2362 Cyg, C1065
Cen XU V1280 Sco IZ2WT, 9 um & L 18 pum DRIV Z2IHH ¥ 2 B EZ HiED - 72
EZAH1078 — —107Mg T, FERDWHIFR IS L THIS 15 ¥ A FMEE & FARETH 2 H237Dh -
72, 612, 2o OFMFESE & #F9T, KE SOFIA Science Center @ L. Andrew Helton K5 &7 L,
SOFIA ¥ X O Spitzer TORBMT — % 23H 2 HEICOWT, X b ERAIC KR IV o SED fi#ht % £ 5
MRICEF L .

Fe I Lines in 0.91-1.33 um Spectra of Red Giants for Measuring the Microturbulence and Metallicities
(Matsunaga, Taniguchi, Kondo (Kyoto Sangyo Univ), and WINERED team)

For a detailed analysis of stellar chemical abundances, high-resolution spectra in the optical have mainly
been used, while the development of near-infrared (NIR) spectrograph has opened new wavelength
windows. Red giants have a large number of resolved absorption lines in both the optical and NIR
wavelengths, but the characteristics of the lines in different wave passbands are not necessarily the same.
We present a selection of Fe I lines in the z'YJ bands (0.91-1.33 pm). On the basis of two different lists of
lines in this range, the Vienna Atomic Line Database (VALD) and the catalog published by Meléndez &
Barbuy in 1999 (MB99), we selected sufficiently strong lines that are not severely blended and compiled
lists with 107 Fe I lines in total. Combining our lists with high-resolution (A\/AX = 28,000) and high
signal-to-noise (> 500) spectra taken with an NIR spectrograph, WINERED, we present measurements
of the iron abundances of two prototype red giants: Arcturus and g Leo. A bootstrap method for
determining the microturbulence and abundance together with their errors is demonstrated. The
standard deviations of log ep, values from individual Fe I lines are significantly smaller when we use the
lines from MB99 instead of those from VALD. With the MB99 list, we obtained £ = 1.2040.11 km s~!
and log epe = 7.01 & 0.05 dex for Arcturus, and 1.54 & 0.17 km s~! and 7.73 & 0.07 dex for u Leo.
These final values show better agreements with previous values in the literature than the corresponding
values we obtained with VALD. Published as Kondo et al. (2019, ApJ, 875, 129).

A newly identified emission-line region around P Cygni (N. Matsunaga; M. Mizumito (Univ. Durham,
UK), N. Kobayashi (IoA), and others)

We present a high-resolution near-infrared long-slit spectrum at 910013500 Aof P Cyg obtained with
WINERED spectrograph. In the obtained spectrum, we have found that the velocity profiles of the
[Fe 1] emission lines are resolved into two peaks at a velocity of ~220 km s™! with a moderate dip in
between and with additional sub-peaks at around 100 km s~!. The sub-peak component is confirmed
with the long-slit echellogram to originate in the known shell with a radius of ~10 arcsec, which was
originally created by the outburst in 1600 AD. On the other hand, the 220 km s~! component, which
dominates the [Fe II] flux from P Cyg, is found to be concentrated closer to the central star with
an apparent spatial extent of ~3 arcsec. The extent is much larger than the compact (< 0.1 arcsec)
regions traced with hydrogen, helium, and metal permitted lines. The velocity, estimated mass, and
dynamical time of the extended emission-line region suggest that the region is an outer part of the
stellar wind region. We suggest that the newly identified emission-line region may trace a reverse shock

due to the stellar wind overtaking the outburst shell.

Studying near-IR high-resolution spectra of Cepheids with WINERED (S. S. Elgueta, N. Matsunaga,
M. Jian, D. Taniguchi, and WINERED team)

This analysis with time-series spectroscopic data for Cepheids with the WINERED near-infrared high-
resolution spectrograph aims to characterize the variations of velocity and profile of absorption lines in

the near infrared regime for the first time. This is a matter of interest since the phenomena occurring in



30

21.

iy

B RE#

Bt

F1

the pulsating photosphere remains under discussion and study in different bands. We are investigating
the pulsation phenomena considering two main aspects: The effective temperature, using the LDR
method applied on classical Cepheids with relations obtained for the NIR regime (Jian et al., in prep)
for the first time and, secondly, the study of velocity fields using our unique spectroscopic dataset.
Our results will be compared to the studies provided in the optical regime. As of now, this study have
been focused on two special targets among the sample: Polaris and § Cep. They are both known as
s-Cepheids which are classical Cepheids displaying short amplitudes and symmetric light curves, with
periods shorter than 7 days, pulsating (in the most cases, with exceptions) in the first overtone. We

expect our study proves to be applicable to any Cepheid observed in the NIR.

Studying the metallicity and gravity effect on infrared LDR-T,g¢ relations using WINERED spectra
(M. Jian, N. Matsunaga, D. Taniguchi, S. S. Elgueta, and WINERED team)

Pre-calibrated relations between spectral line depth ratio (LDR) and effective temperature (Teg) can
determine Tog in a high precision. However, as we pointed out in Jian et al. (2019) for H-band relations,
metallicity effect caused by spectral line saturation shifts the LDR—T.g relations and increase the
scatter if not limiting the metallicity into a small range. To increase the precision of YJ-band relations
which can be used for WINERED spectra, we study the metallicity effect and gravity effect using
the WINERED spectra of around 100 stars. We detected the metallicity effect as the rotation of the
relation centered at log LDR = 0, and it can also be explained by line saturation. Gravity effect is
detected as the separation between dwarf and giant /supergiant relations in some of the line pair. This
separation is more obvious in the low-temperature region. This effect is caused by the different gravity
sensitivity on the line depth. The lines with high ionization potential have a negative sensitivity to
gravity in low T,g and become insensitive as T,g increases. For those with low ionization potential, the
line depth is insensitive to Teg in the whole temperature range since they are already ionized in low
Teg- This indicates that we need to calibrate the LDR-T,g relations for dwarf, giant and supergiant

separately. Further, we pointed out the reason of gravity effect for the first time (Jian et al., in prep).

1.5.5 KBRAXELIUVERELR

.%ﬂM%£$UH%@LP%@’iéﬁM

T3 2 RISV SEEDS 8 X ON Post-SEEDS 7’0 ¥ = 7 b 3D < EESLFFZE. HiCIAO/SCEXAO/
CHARIS ZHw7c@ay b 7 X Ml z1Tw, ROAEE - FIROEEZ{T-oTw 5. Z DR, SEEDS
THRAINZT Y Fa X FEED v SEDHEPICE CERT, ZOHEENREHETH S I L E2MGEL -
(Currie et al. 2018), %7:, HIP79977 Oz b A &M% % SCExAO % H\» TR L 72 (Goebel et al.
2018). T # 7 VAR LkHa330 O JFIHZRE LMD HiCTAO I Xk 2 L EBIHIZ 1T, HRE X s
JikEiE % @ L 72 (Uyama et al. 2018).

B R BRI D A GBI

U DRI EEE SIRPOL > JCMT D #ifR s 2 Al v>7c Kwon Fit:hA3 335§ 2 S FFZEIC X
D, ZRDRBEVRE O, BEHGEE X OBELBEH S SO » T OEHR%Z /5T, B350 %% R L 7
(Kwon et al. 2018a, 2018b, Soam et al. 2018, Kandori et al. 2018a, 2018b).

ForYy MENNC X 2 REME L RNRERKDOWIA
K2 3IvyarvBEoRNEKEDO N7 vy Ml Z#ED 2. ZDF5HE, HTH 3 2 HORIC 100 i %
Z 5 RN B O %217 > 72 (Liningston 2018a, 2018b).
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4. ZHNRETTED 7= O OB E O BT
FHNZRE - MBOEBEEN O 720 ORI BEBHEEESE O BT - 5F - EHIIBES L Tw 2 (BEiELY
SCExAOQ, & % L= tar2iiE CHARIS).

WHARBRED 7DD, T3 % Fafi 1 e i EERGERIE 7 EE IRD OFa%E « -5 - EAICBIS L T
VW5,

FHIFEFT- AT IE D &, B VR ORE D 72 ® O m i EESIE L 768 SAND OFFEZT>Tw 5,

TMT O =D a > b7 A EERE PSI D% % SCEXAO F— 4 « 5K - ENLR A - Jbidd
RYEHELHED TS, ZOREEICK > THIERAIREOEZBNZER T2 2L 2HEBELTWS

NASA 235HH 3 %2 WFIRST FHi @m0 % HiE U 72 WG 0 SRR 76 % SLRIpFJE Tt T 5,
IRSF Y@ FD 72 8 O )L 2 ik SRR Yedt SIRPOL (U —&R)L) ORSF - A LIT-> T 5.

5. BB a 7 ofbeamtEr ()1

RERAFRAE 27 TlE ALMA 2R ECI FIEF R0 ARSI INTOS, R ) =Lk E 65
T EDKREIERE Y TS EE ICE &% 2 713 Hot Corino & kidN 2, —J, AEIRIREZERD T8
I35 2713 WCCC (Warm Carbon Chemistry) 2 7 & kidins, BEEATOR 72\ 2 72 6 FigE
a7 ¥ CcoRMWEElE —H L TROLZRLDETILTE, KRGS T3k Y FLhTo CO ~
DARZEMMNE X XT AV K D ER L, FIREEHO 100K DAL 3 ¢ 74 U < Rl ol
WMz, —7, FEANREZEDTIZFEBELFECAEL XY v OSRMIGTERIN S, ET LTI
ING 2005 FIZ 1 DOET NV a7ORCERIEETH 5. BIITIE, REICK > TGOS T
ZHLOaAT7BROPSTERLD, €K 5 Hot Corino & L THEHA L a7 TIIREHES T- OIS <,
WCCC & L CTHAZR a7 CIERBIEKRS TR Lo NTw5, ZoX) %arEHEDS
ROLRRME L, REIEEETO 2 7 OYBNRE IR T 2 KHEROEVICK 2 LIS N TS, 22 TR
o 2 7 D3 FHELE T VICB VT, BIgEETO a2 7 ORELE DIGERG £ ToRE 7z & %2 2L &4,
JFIR R a 7 DM OB Z B R7.. ZORER, REHED FIZEERETORE S VEGEIcd
BB kl, WISHWEBHMAZREE 2RO 2 L0 o, —H, KBS 13 —B{LRFE~DKE
moiEs, RAKFEE OH ORIGE EEBOER NS AD D 5720, BIKETO 2 7 OYRREE~ DK
LY DT FIc k> TRE 2, RUAESTR2ERE L THAS L, HlZIZIEERRTORMZE 5 &
WA T 2 Lo Bl R REEIZ TN Z E Vo 7,

6. KEUHBS Y FAERICE T 2Kk~ > bVEREo EEME (HI)

UG BRGSO S 3 KA 113, K= v FAHTD CO NDKEMINB LT 2 AV IGIC X
DERT 2 EEZONTVE, ZOEFBRIZEM EFEH OK) DfLERIG L s, FiEz2llaabE
7RGy P 7 =7 BT IVTHARLENTW S, 63Kk, KNDZFIOKND EZITHFEL & 9 Lol
IR 2 ~EDIHOEE 2D, KCHTF EEBT 2 2 & TR E 3 EREI N TV, Ly
LEBICIOKIEEREZ RS, < LT O TIEBIOKERR L D DBV EEZ SND, 2 2T
1E, KOBREEZ BT ANZRADBIEBE STV S, AFIETIE, v Z7nRaty 7Ty FhLnik
KXo OKDEEE BB LT T VEBEL, BERa7ICBT 20 FELE, BEEEIOmT W
TEa7oFBR A 7ICE S £ ORI EOHINT, 2 ofH, EEIIOK= Y PLHBICER SN
729 CHANBREEHES FERICKELSFLE T2 L 2HSIC L, Thbh, EHGE2EZET2 L
fERDETIL &Y HKEERED T DEBGIRBEL 55 Z LRSI Nk,

7. JCMT transient survey (FH/II)
BRIV O 2 B wbEE R, ROERZBRMD S 4 L 27—V TEl5 2 L THEE SIS, L
L, REREPBGESICE O TEM S 0 2 872 YSO OYEEEE, Z OEBEMERD ORI 2L
& D HEV, ZT#E Luminosity Problem & MEIE41CV>% . Luminosity Problem Df#ik & LT, B
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AR HEOEENEZ 5N T3, FEEE FU Ori BUE, EX Lupi BUE 4 EADEELE %2777 YSO &
LTHIENT WS, NS IR TEIITE 32 YSO Th 5. BTy Ro— 72 Riciiyn
HRACTEITELR L DO YSO IOV THHELEHH 2 L FREINTED, 2O L) RHEVERD
& O NELB DRI T — 7 DETEHBROMIICEE TH 5. % 2T transient survey 70 =7 b T
1, JOMT 272472 Vo BEEERD €= — Bl 27> Twa, HINZEN2 —F 4 % —
= LT7uyz7 MM, ALMA TOBBMIREZ SICHBRL T»w5b, S4FEIX, 8H1H, 2
HIZ KB E LB CTENNDOBIREDE E D Team Meeting 2179 & & H12, V8830ri D ALMA #1H]
MRz Lo (FiEzR).

8. FU Ori MIEM#CcH 7 L vy 2k BiESFot ()
JFIAERE BN ORI EROMEL L 5720, ZOMKEMS Z LIZEETHZ, LarL, HFE
BN O HEFETH 2 RIMEIIE PR NICES 2GRS R WO REEch 5. # 2 CARMZETIE
— R AR BRDGIRAEICH % FU Ori BUAICHEH L7, #06 (~MEHEREOHM) 12X D FU Ori BATIEHM
RS ER L, A/ =74 VN ERERE L D MBI L Tw s LI I NS, EEE, Aoy —
7y FTdH B V883 Ori I DWW TR S A M KL DB & 8 40AU fHEICKD A ) =534 v 3H 5 &
HEHI S T3, K413 V883 Ori &2, KA THiftZz GO ol « 2 L L bic, x¥/—
MRS 2 & T m 2 FRAE LI 7 — & DIENT 21T o 7. Z DFER, MNP 40 AU FhEIc X %/ —)u
BEARDIY v RIS T B 2 Lo, E5ICT7R FPAFER, 7 b v E2HBATHOT
B L7z, X% 7 — VIR IE, 5 F CIIERZRE R CIEME— TW Hya TR S 1T\ 555, V8s3
Ori T E N7z 2 % /) — VHERIZTREE DS BRITHR S, A ¥/ — )V DOFRIEREIIK L D 00K 2 &)
5%, AFECBHIESNZDRIRELLZTOXY ) —LThHbrEELZoNS, FUONBIEIZZ7Ly S a
A0 & PN OKHLE 2 BRI TN 2 L DTE R 22— Ry =y b THBES A B,

1.5.6 KB%

1.5.7 a2V T7HRARE

Ty FEBRIC X B8 A N BRI D 2 OBBIE D 7 0 DRSS (FEF)
AN HBEAFERTIZIT) 5 & & b2, 2017 SEEIC MBS DUST 702 = 7 L 2BIEL, 2 F o)
SRR A BUNR ) F T2 OBBIET 5 70V 27 MCET L. ChETI, XOA—F 2MAVEEAD
PR EL A0S U, BERT 5 52 b OARIMIIL AR 7 b L2 GET 5 7200, 57 757 A 0 a3t
B 2 B % 2 L 7.

Thirty Meter Telescope (TMT) 55 " JHBLNLEE IS #5#k 2 H R 9 R SR BIHIALE MICHI OR#FE (Fik)

Chris Packahm (7 12V #°K), KH (KKK 6 &, TMT I8 HIBINEEE & LTz HIE 3R ERN
i MICHI D9 A T ¥ AWMt E & VBT %2175 T 5. rhRIMREIE YL (MIRAO) LilAASDLE ZHT
0.1 B % Y) 2 22 BRI TR N O R YE O 4G LA Z TR 2 2 L3RR & & 0| Kric, ZhERMIC
ZRIGDARY P ERZ R S B THRMERS ORISR W HEERH 5. T E T, M7 4 —
2y b (R7ARABO6H) DA A=Y AT 4 —DEBRETEE 7 L OBUE L RIMRZ G 7RE DR Y v MMED
FEARMERTAG AR % FE0 L 72, X 512, TMT/MICHI O FGHRE 2 5, K7 v —< v b (R 74 A% 11
B)DARX=—YAFA4 Y —2=y FORERFEML, 20z HO TR Y v MEOFEHERIERETHfiAER D REEE
Zirot.

Mission Concept Studies for the 2020 Decadal Survey ; Origins Space Telescope (Z3T)

Orisins Space Telescope (OST) &, >KE® 2020 D decadal survey (2} T, community-based Science and
Technology Definition Team (STDT) OFEFHA TR 2HED SN T2 4 DD KRB vy avDH b, i -
BRI vy a v Thd. 2D vy aryBEhE, 2 20 Mission Concept DREESH 5L X415 . Concept
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1 study T, 2030 RIS 7 74 + &2 HIE$ FHEELL 9.1m D off-axis AR TR I 115 4K DOmHIHE T &
L CTEEIN, YA = RERZ W77 full capability DEEEME 23FNME I 4172, F 72, Concept 2 study TlZ,
JWST & FIBUE D SIS % fiff 2 7 FHER 5.9m D on-axis JFR T I L5 4K ORHIHEE & LCE
#IN, VY —ABIO R EREZHRE L7 LT, Fic iICBHEEEORG3F T3 N, 2016 4 HE D,
JAXA liaison & LT OST @ STDT iGEICSIN L, KT, 94 =¥ ZER %2727 full capability O3S E G
T®H % Concept 1 study, 8L, 3 A FEB LY YV —RIZ ER%ZFE L 72 Concept 2 study DT IZE T,
HR AR AR BRI ST 2L E (MISC) DT 2 NASA Ames &2IZY —FLTWw3.

Concept 1 study (2T, OST IR T 2 BLHIEEE & U T, EARIMES B GEEE (MRSS), AR E 78y
JEEEE (HRS), N7 B ¥ A Vo3l (HERO), MR MEIGIRGEEE (FIP), FERMRE S tav 75 7
iE (MISC) D 5 D DHEEDBETDMED 5 4172, Concept 1 study (2 E 1} % MISC &, (1) #E 6-38um % R
K& &y 6T A 23 —9 % Tmager and Spectrometer Module, (2) % 6-38um % 7173 — L F & 5>
505MATI07" L Eoay 7 A %EKT % Coronagraph Module, (3) #E 5-20um % 43— L Bk
PHIHED AT —)LT 3-5 ppm DLEN % EHLT % Transit Spectrosocpic Module, D 3 DODEY 2 — )L TH
RIND. REOHGH A 7Y 2 — Ik > T, BEMEROKE, Yerakat, Mhdakat, VY — A DOFHliE 2 T\,
2017 4 11 H £ CIS PG H N OLEERGHIR 2 £ L o7 3CEDA 7'y P 2581 L.

Concept 2 study ORI, 2017 FEAR K O BillR U, AR EGER (0SS), HERIHRE T EREE (MISC),
EARIME IR GEEE (FIP) 8 X U~ T 08 4 Y tdkiE (HERO) D4 D DMEDRHNHED 51T 5.
Concept 2 study IZE 1} % MISC %, (1) R 6-28um % A 3= 2% E L MRS HDCHEE L, (2) HE
4-22pm % A N— LB S BH D A5 — )V < 5 ppm DLEEZEHT 2~ 7 vy boarediEiciko 7
BEHcEF L7,
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Shimonishi, T., Onaka, T., Aikawa, Y., Yamamoto, S., Sakai, N., Watanabe, Y., Nishimura, Y., and
Kawamura, A. “The detection of abundant cold methanol gas at 0.2 solar metallicity,” 42nd COSPAR
Scientific Assembly, Pasadena, California, U.S.A., 2018/7/14-22, Abstract id. F3.5-9-18

Onaka, T., Nakamura, T., Sakon, 1., Ohsawa, R., Wu, R., Kaneda, H., Lebouteille, V., and Roellig,
T. L., “Processing of nano dust particles in galaxies,” oral presentation, IAU GA XXX, FM10, Nano
Dust in Space and Astrophysics, Vienna, Austria, 2018/8/28-29.

Onaka, T., “Formation and processing of organic and ice dust,” st TaglCASI International Conference:
Cosmic Dust and Magnetism, invited talk, KASI, Daejeon, Korea, 2018/10/30-11/02.

Usui, F., Hasegawa, S., Ootsubo, T., and Onaka, T., “Exploring Hydrated Minerals on Asteroids with
AKARI,” oral presentation, The 50th Lunar and Planetary Science Conference,” The Woodlands,
Texas, 2019/3/18-22.

Matsunaga, N., “ELTs for complex stellar populations around the Galactic Center”, IAU Symposium
347 “EArly Science with ELTs (EASE)”, Vienna, Austria, 2018/8/28-31 (invited).

Matsunaga, N., “Cepheids as tracers of the Milky Way in the era of Gaia”, The life and times of the
Milky Way, Shanghai, China, 2018/11/12-16 (oral).

Matsunaga, N., “Interstllar extinction toward the Galactic bulge”, GBX2018 “The Galactic Bulge at
the crossroads”, Pucon, Chile, 2018/12/10-14 (invited).

Elgueta, S. S., “ When GATA meets WINERED, GAIA parallaxes and Inverse Baade - Wesselink
(BW) method for Classical Cepheids”, ESO Workshop: A revolution in stellar physics with Gaia and
large surveys, Warsaw, Poland, 2018/09/03-08 (poster).

Jian, M., “Line-depth ratios as indicators of stellar parameters in near-infrared high-resolution spec-
tra”, ESO Workshop: A revolution in stellar physics with Gaia and large surveys, Warsaw, Poland,
2018/09/03-08 (poster).

Jian, M., “Line-depth ratios as indicators of stellar parameters in near-infrared high-resolution spectra”,
“The life and times of the Milky Way”, Shanghai, China, 2018/11/12-11/16 (poster).

Taniguchi, D., “Does the Bar-End Region Have Chemical Peculiarity?-NIR Spectroscopy of Red Su-
pergiants around GMC Complex G23.3—0.4%, The life and times of the Milky Way—The symbiosis
between Gaia and ground based spectroscopic surveys, Shanghai, China, 2018/11/12-16 (oral).

1.7.6 ERWAES

1.

FAaRA “RE - REBEDOHAARSCEE DBURD & . REAGAHIYEZE 2 27 5RBISRIIERT Wi7edEs
THI P H DI E- Ko7 2 XN EFEEE - 7 7 W I 2 C-y |, BUEERSABT SEWFZERT, 2018/8/25-26.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

B R

PR Ay 2N — A b OB TIAN 2 S - FFERE” , Cosmic Shadow 2018, AH;, 2018/11/24—

25.
FARA: “OIaiEiL € 2 —  FRB Bll7, HiZ-GUNDAM 3##%2, F1IE4ER i, 2019/3/6.

FARAL: GBI O E = 3L ¥ —BI5 - fth”, 5 18 [Tl S TE 2L ¥ — T PR o iRl
e 2020/30 FRDO— F= v 7)) FEIREARIEF v > 82, 2019/3/18-20.

- HLIRRRES: “rpE B 7 v 7 IcHE ) R R O, T~rp - R OB & Pn~ Frrastiit 7 —

7> ay 72019 , BACKRY:, 2019/2/18-20.

. IHIRFEHRER: “Relativistic Fireball Reprise: Radio Suppression at the Onset of Short Magnetar Bursts”,

RESCEU Summer School 2018, Bififiifi, 2018/7/27-30.

Haoxiang Lin, Tomonori Totani, Kenta Kiuchi: Nonthermal afterglow of GW170817: a more natural
electron energy distribution leads to a new solution with radio flux in the low frequency synchrotron
tail, Area Workshop 2018 Early Summer, 3% T3 K%, 2018/6/7.

. Haoxiang Lin, Tomonori Totani, Kenta Kiuchi: Nonthermal afterglow of GW170817: a more natural

electron energy distribution leads to a new solution with radio flux in the low frequency synchrotron
tail, RESCEU summer school, Jt¥E&Eiffiii, 2018/7/27-30.

Haoxiang Lin, Tomonori Totani, Kenta Kiuchi: Nonthermal afterglow of the binary neutron star merger
GW170817: a more natural modeling of electron energy distribution leads to a qualitatively different
new solution, The Second Annual Area Symposium, HESRAEBEYI B AL, 2018/11/26-28.

Haoxiang Lin, Tomonori Totani, Kenta Kiuchi: GW170817 afterglow: a more natural electron energy
distribution leads to a new solution, RIKEN-RESCEU joint seminar, H5{K%#, 2019/3/19-20.

H T &#BIE#fth: “The Physical Origin of Diffuse Lya Halos of LAEs at 2z ~ 27, Galax-IGM workshop,
FISAE R, 2018/08/8-10, SARY:, Kk,
H TG &F: “The nature of Lya emitters: SFR, stellar mass, and dark matter halo mass”, Subaru

Users’ Meeting FY2018, HEAFEF, 2019/1/30, BV K XA, HL.

LR, Th TAS T X-ray study of gas stripping from an infalling galaxy group towards the Virgo cluster,
55 5 ISR ITSE 2, BRI 2018/6/6-8.

LR, ISE—K: COSMOS FEISIC 81T 2 FRHRIME a2 7 O, 2018 FEEEE 48 MRS - RIBWBLE F
HOYRE, vy — VEG, ZH 2018/7/22-25.

WETEIE, HH 8, EECN, fHFZ: “Failed Supernova OEEERETICEIT2=2— 1V /iR
B L Z2 DBMNTOWT?, 5 48 MR « REYIBLAE FHE O, vy — )Lk 7 )VENE, BRI EET,
2018/07/22-25.

KINETR: “7° 7 v 75— )-FRIEE OB BN & Gaia TOBITTREM, W1 - FI SR
22 2018, TR, TR, 2018/11/19-21.

FH: SRR AREREOMEL” , MR - ERMITTE 2 2018, SR, SIEVUKA 1, 2018/11/19-21
(FFFRE).

SR W AR, P EE, B2 BEES AR X 2 NREOEMIBR O EREELS S 20—
va v’ HIRE - WIRERITIZE 2 2018, KR, IR, 2018/11/19-21 (KA % —).
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33.

34.

35.

36.
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R EHE, S, AEN, B Z:  “Failed supernova I28 1} 5 = 2 — U 2 E£HIRE) & WEIREI D
BIR” | 5 31 MIBEGR AR SCAF B BER A Y v R Y ) & AR, BCERIN &R, 2018/12/19-21.

BJIERER, 2R, S AL, #EHF5Z: “Ultra-stripped supernova O A X¥ r L A b & #EFET
B ORI T 2 HRMEL” ) 55 31 MIBGR A SCAF P BIR A S VR Y T A HHECRY:, SN Rl
2018/12/19-21.

HH, EEE, HFEZ, AfEARE: SEBHREk=a—1tY /7 @ BOER LRSI T 2KE
W s MR RE= 2 — Y IS, 2019 4E 1 H 7-8 H, ENZASCE, SulH =&, 2019/1/7-8.
METE, HH, S5 N, HFS 2 “Failed supernova 1817 %5 =2 — YV 2 HE£MHIRE) & 2 OELH]
W S M@H R 2 — Y RS, 2019 4E 1 H 7-8 H, ENZKCE, HatH =&, 2019/1/7-8.
G, FE A, TR, BEIREE S E, S CKREREORKELDSERIEY T aL—v a3y |
2018 4EBE CfCA 21— Y — R I —7 4 v 7' BN KXE, WatE =&, 2019/1/15-16.

L “Progress of the Study on Massive Star Evolution” , 10th DTA Symposium “Stellar deaths
and their diversity” , B3 K3CH, =T, 2019/1/21-23 (FfFaE).

BN ERER, 2198, & HEL, M7 2: “Ultra-stripped supernova @4 x> b L A k& EHHETH
DK E 2 EEL” FFSE thik 72 o8 & #i5G FFSE  fFZeintiftby — 27 > a v 77 2019, 5#HA
2, HUERIN RLER T, 2019/2/18-20.

£JI%5: “High redshift T LGRB J6/E%” | HiZ-GUNDAM a4y, 41, 2019 4 3 H.

FHE: RERROEL, THOYWEE & TLREAIE-30 FFDHA L T 65—, JUHIRY:, bl S A
i, 2019/3/18.

MEHF5.2: “SN1987A DBEIZOWT”, S D gl & 5 X PR, dGfE KR, AGEE AL,
2019/3/19-20.

BEHE T “NAEY 2 2L —3a Y TRA2RDJNER LY« ROJNER )L P WEZE2 2019, BV KX
&, 2019 4E 2 H.

JEHE T “Inter-clump velocity dispersion in star cluster complexes”, CfCA, 2018 fFfE L —H — X' 3 —
T4 v 7, BENRXE, 2019 1 H.

REATE - “RNICE 1T % BH @RI, RKOJNERM L% S 2019, EZRXE=ZEX v v 8,
2019/2/14.

REAE © “BUBHERNC B 23R 77 v 7 5 — L OTREGER & A TREN, =R BHFRICK 28 - F
Hamtsies, SR, 2019/2/27-3/1.

A. L. Varri: “The nexus between kinematic complexity and black holes in star clusters” The 5th
Orientation for JSPS Postdoctoral Fellows, Tokyo, Japan, 2019/2.

RS “ERRAOBUR & EY GREERZ L) 7, ROJNEE L Oi%i R, BV KA, 2019/2/14.

FEE 8 NINS ¥Rl AR EPIE Y — 7 > 3 v 77 TR E— 4 2 e 7 XIRIEBER it & 2 o
JER: BV E A & OREEE ) |, BERYE (FHR¥ v v o8 R) (FHAT), 2018/10/12, A R & — .
/5 B The Mid-Infrared Imager, Spectrometer, Coronagraph (MISC) for Origins Space Telescope
(0OST), %19 MFHEAS YR P Y & Akl v > a v 12030 FEROFHBEI v o a v | FHEFAM
TR % © > 82, 2019/1/9, R A & — .
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39.

40.

41.

42.

43.

44.
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1.

W1 KCPHE
SR B EE AT AR TR MBROS SHE, | RO IR WS, BERRARYHE X v 32,
2019/1/12, FISHG#EE.

R R TEIE X OVHEBRIC X o THEZREBIHOEEIC X 24 A M, |, okl 42 M
B RSy, ALiEE R, 2019/3/19-20, TUHGHH.

BIEO T B EERDFZLIC LD CHUR Y A OYRERRE, Ay FHBRBERS Y — 2> a v 7, 7
AbangFgnY—kry— ZJE 2018/10/22-23, ARG,

Wz “WINERED IWEBOL 7% - £ 4D 54 >, WINERED W24 2018, HEIK2E,
2018/11/19-20.

a7kt z: “Magellan/ WINERED (2 &k 5% 7 7 4 F O G#H7, WINERED %64 2018, AR,
2018/11/19-20.

AR SEARIMRE BT GE WINERED 2 V72 YI N R 7 A Vg & oI ER A
B DPE ", 2018 4EFE 55 48 [l K3 » RIFWIBE FH OEEL, A1, 2018 /7/22-25.

VR, R, SR PR TV X 2B A Y Y 7 u A4 — N —" 5 63 [
Ytk FEH DR, B, 2018 /7/24-28.

AR IRtk ER AR AT O Tk & REROBURY, WINERED W82 2018, HAURZAAF v >3
A, BH, 2018/11/19-20.

AR BB R Z W82 MR OSE RS M7, WINERED 784 2018, HEKFAARM* v
AL B 2018/11/19-20.

7T ZFDMDEE

Haoxiang Lin, Tomonori Totani, Kenta Kiuchi: Nonthermal afterglow of GW170817: a more natural

modeling of electron energy distribution leads to a qualitatively different new solution, YITP seminar,

FECRAIEREY B AAETET 2 S - —, 2019/1/7.

IR “KERIBRIC BT 2%, BABANDLODORILET =7 > ay 7 IReio il & 3R <
PR RO, EYRA (ZE), 2018/12/2-3.

- AHNTIGEE: “HE Ol 2 R R DTUGBR” | AR FBLATS b0 72 b DR AGHPE 2018, 2018/12/25-
26.

TR @ “FH ORTIPkE TFHORTOmMZH9, 7, §IH AV F v —#lE, 2018/5/19.
AR - 31X 2 HEsE o WG, 2 LCZom I 57, KFEEIHER, 2018/10/22.

WEAE—K: “BRM52HT & fA72 7, Pk 29 4EEE SE1lhEke PTA G2, 2017/11/2.

WEAE—K: “HSC CHEZHNA DR §H AV F v —#ifd, “91X% Hyper Suprime-Cam 438!, 2017/12/9.

CMBE—R RIS T TITW B ~ RICFADE ~7 ) JORBA SR D 72 0 D ZARBFEEE 2017,
2017/12/26-21.

EfE—K: “F o, 2 LTRAEBAS I 2icw 28, NHK BT, “BHioTHIE TS 3 D08,
HUERBIT T, 2018/3/3.
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NERRK: “Size-luminosity Relations and Luminosity Functions at z ~ 6-9 from the Hubble Frontier

Fields data”, D3 Workshop, Nobeyama, 2017/8/30-31.

JREK: “Size-luminosity relations and UV luminosity functions at z = 6-9 simultaneously derived
from the complete Hubble Frontier Fields data”, ROE Coffee Talk, Edinburgh, 2018/2/13.

JIREA: “Size-luminosity relations and UV luminosity functions at z = 6-9 simultaneously derived
from the complete Hubble Frontier Fields data”, Galaxy Evolution Seminar, Oxford, 2018/2/15.

FHH #: “Explosive Nucleosynthesis in Ultra-Stripped Type Ic Supernovae”, S S#IF7LA T %L
¥—RKE7 N — 7% 3 —, FHIBIIZEA, 2017/7/13.

HH #%: “Explosive Nucleosynthesis in Ultra-Stripped Type Ic Supernovae”, RIKEN Astrophysical
Big Bang Seminars, ¥V AWFZERT, AT, 2017/12/1.

FHH #%: “On the minimum mass of neutron stars”, Stellar Group Meeting, Argelander-Institute fOOFCr
Astronomie, UniversitO0E4t Bonn, Germany, 2018/6/21.

G B “Collective neutrino oscillations and matter effects in core-collapse supernovae’’ , RIKEN-
RESCEU Joint Seminar 2019, HER%:, 2019/03/19-20.

A.A.Trani: Workshop seminar: “Coupling codes with the Astrophysical Multipurpose Software Envi-
ronment”, 21-22 Jun 2018, AMUSE mini-workshop, Center for Planetary Science, Kobe.

HEAE: “Gravitational-Wave Emission from Binary Black Holes Formed in Open Clusters”, Colloquium
of Theoretical Astronomy Division, ENZRKXH =X v > 7382, 2019/1/22.

BT “Modeling The Milky Way Galaxy“, dGf#E K AFHPEL Y2 2 F— 2018/10.
@ “Formation of Star Cluster Complexes®, #iiE AR, 2019/1/18.

A.A.Trani: “Status and perspectives of the small N-body group”, 17-21 Sep 2018, Morningside Center
of Mathematics, Beijing.

A.A.Trani: “Scatterings on a sphere”, 13 Sep 2018, Kavli Institute for Astronomy and Astrophysics,
Beijing.

A A Trani: “TSUNAMI: a fast and accurate fewbody code for planetary dynamics with tidal interac-
tions”, 7 Sep 2018, Tokyo planets meeting at Earth-Life Science Institute, Tokyo.

A. L. Varri: “Low-mass stellar systems: rethinking the dynamical paradigm”, Institute for Astronomy,
University of Edinburgh, United Kingdom, 2019/1.

A. L. Varri: “Rethinking the dynamical paradigm of low-mass stellar systems”, Department of Astron-

omy, University of Tokyo, Japan, 2018/12.

A. L. Varri: “Phase space complexity of star clusters: fresh observables for old and new questions”,

Research Center for the Early Universe, University of Tokyo, Japan, 2019/3.

Masao Takata: “Theory of dipolar mixed modes of red-giant stars”, Max Planck Institute for Solar
System Research, 2018/9/14.

Masao Takata: “Leading-edge of red-giant seismology: coupling factor, gravity offset and next”, in
STAR seminar, Paris Observatory, 2018/9/17.
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29

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42

01 RO
. Masao Takata: “Asteroseismology, now and in the future”, FHEFkaES, FHEFAIIZEI, 2018/12/19.

Itsuki Sakon: “Infrared properties of dust in novae based on experimental and observational approaches
(1)” Astronomy Tea Talks at Caltech, USA, 2018/5/14.

Itsuki Sakon: “The study of Mid-Infrared Imager and Spectrometer (MISC) for the Origins Space
Telescope (OST)” for Origins Space Telescope (OST)”, Seminar at Tezpur University, Tezpur, India,
2018/10,/29.

Itsuki Sakon: Presentation about The University of Tokyo, JAPAN HIGHER EDUCATION FAIR -
2018 Hosted by The University of Tokyo designated as the “Coordinator for Study in Japan” in India
by the Ministry of Education, Culture, Sports, Science and Technology (MEXT) since 2014 October,
Tezpur University, India, 2018/10/29.

Itsuki Sakon: “Understanding the nature of the interstellar dust and organics: A combined approach”,
Seminar at India IIT Guwahati, India, 2018/10/30.

Itsuki Sakon: “Understanding the properties of dust and organics synthesized in classical novae based
on observations and experiments”, Cosmic Lab: 1st Workshop, Chiba Institute of Technology, Chiba,
Japan, 2019/3/25-3/26, Invited Talk.

R Bt CRFEE T 2 Kok & BEAREYEL O FEEVIZL EIBETHEA T —> a v 139 FiIA
ExHAM 1-3/2-2 154y, JAXA $ili5 i > & —, 5, 2019/2/15.

Izumi Endo: “Infrared properties of dust in novae based on experimental and observational approaches
(2)” Astronomy Tea Talks at Caltech, USA, 2018/5/14.

Izumi Endo: “Infrared properties of nitrogen-included carbonaceous compounds” The SOFIA Science
Center Seminars, CA, USA, 2018/5/15.

Izumi Endo: “Identification of the carriers of the unidentified infrared bands observed in classical
novae” Seminar at Tezpur University, India, 2018/10/27-30.

WAk Z: “Observing Cepheids as tracers of the inner part of the Milky Way”, Guest Talk at Vatican
Observatory Summer School 2018 “Stellar Variability in the Era of Large Surveys”, Albano Laziale,
Rome, Italy, 2018/6/11.

kilitZ: “Observing Miras as tracers of the inner part of the Milky Way”, Guest Talk at Vatican
Observatory Summer School 2018 “Stellar Variability in the Era of Large Surveys”, Albano Laziale,
Rome, Italy, 2018/6/12.

ORI “SERIMRE 868 WINERED 2wz YI NV FD J 4 VigERD & MR E RS
B DPEE” HDS & 2 F —, BV RCH =X v v /8 A HiE, 2018/10/18.

- BRI T x LSRR OISR OFKITE 27, S 14 RV A4 =2 24 7 = in AL, B, 2018/12/8.

1.8 ZFDDEE

1.8

1

1 EREBR, 7LAVU-X, HfiEHRE

. PR KAl “Dark energy’s weakness may be why supernovae didn’t kill us all”, Science = 2 — &,
2018/5/4.
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2. MIFHEE: “EHRICIIBREBEVEEDL DD 2 ~RZ 2R BIIREEENBHNH > 72~ HAETK
EREBEHE SRR 7L 2 ) U — R 2018/4/27.

3. MIAEEL: TP <8EE, ALl B VCEDEOL Y ICEHOAHS T2 A, ALMA LAY Y —
A, 2019/2/5.
4. MR SEEGFHICKEBOBEKR 7 7 v 78— V2R HARAR Al E e/, 2019/3/13.

https://www.s.u-tokyo.ac.jp/ja/info/6291/(HEIKY:)

https://www.ehime-u.ac.jp/post-92008/ (FEIEKY:)
https://www.princeton.edu/news/2019/03/13/astronomers-discover-83-supermassive-black-holes-
early-universe (7Y ¥ A b ¥ K*¥)
https://subarutelescope.org/Pressrelease/2019/03/13/j_index.html (9 (%2 HiwsH)

5. MU “DIEEDOR”.
http://www.youtube.com/UTokyoScience

6. M fhFERd [EBEEIYE 2 « “Physics of Oscillating Stars, What physics can we learn from oscillating
stars?” FHAMHZEH

7. Rt “RIRORIMRR SR SPICA, WONTFHBEBI O RIS v > a v 5 Sl & L T—XiEK
% 3EiE,” 2018/05/22.
http:www.s.u-tokyo.ac.jp/ja/info/4933.html

8. FBrpdifth: RN KRR T 5. INREITKE S 2018/12/17.
https://www.s.u-tokyo.ac.jp/ja/press/2018/6168 . html

9. AN, RS, AR, AR TIRICW (O REREDREO 2 O ISR 2 M8 2 FE W) din
KEERFBEBER AR 7L 2 ) U — 2 2018/9/12.
https://www.s.u-tokyo.ac.jp/ja/press/2018/6040/

1.8.2 ZTE

1. PRI (5 L LC) @ “The Subaru FMOS galaxy redshift survey(FastSound). IV. New constraint
on gravity theory from redshift space distortions at z ~ 1.4”, 2018 4FJ H A K SCAE BRI FE3 & i
XH

2. KINEI: TR 2 > 87 MEED & OBRNPUSOWTOIIYE |, PR 30 FERFEEA 738 0 X
ERARERE A FREAEHE, 2018/4/17

3. A. L. Varri “Future Leaders Fellowship” awarded by UK Research and Innovation, 2019/03 (announced
2019/05)

1.8.3 ft1EH - S TORESE
1. WSFE: desmehlRm v REBEE A (MR EIR)
2. I 12 A (FBERAER)
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1.8.4 fKETO

LR JuFs: KPR &R, £liERE
2. IR el B, 722Ny 7y FRE

3. Onaka, T.: India Indian Physics association Banarasi University lecture talk, “Dust grains in our Galaxy
and galaxies”, 2019/2/13.
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1.8.6

Fay
G,
Zilis

FHINI

GEN

WS {E

el
M

I

fih BB The Origins Space Telescope International Ex-Officio Non-voting members,
JAXA Liaison
Nova Conference in July 2019 in Aveiro, Portugal, SOC (2018-)
YEARFHEIE 2030 FAUPEREHHRG 7 —F » 7 7N — T X N —
flr bR (ZNRE) ROSCEAARBLIA P
(AW FHPPARE S FHR AR HEERE2RR
Hendrik van de Hulst Centennial Symposium: The Interstellar Medium of
Galaxies: Status and Future Perspectives, SOC
European Week of Astronomy and Space Science, Symposium S11: Protoplan-
etary disks: the birth places of planets, SOC
Exploring the Infrared Universe: The Promise of SPICA, SOC
SPICA Project Scientist (JAXA/ISAS)
S BRI Ry b7 — 2 RH
ftl RS ESZRXE Wil 7a 77 ANEEHARRE

BRESF

FERERIFSE (C) [15K05018] ZERA BRI TE < 2 G

RIS BRI E [17J04010] FREEE SN — A b ROEOGO B - BLRINHZE

it 7e B2 [18]20943] SR DTEHGEIL L T 2L ¥ —FH =2 — Y / DlEH
FEAERESE [15H02063] 91X 2 P 1) 2 HIBRILZUR PR A

PR IBTZE [18H05442] RAMRIC X 27 WEKE ey 7OV O B o Frkkiih
PRERINEAZERSE [16K13782] HARHEIC X 2 7 A b a3 A v Y —~ BRI PR

EN K CEMFRES “Workshop on Interstellar Matter 2018”7

FERETESE (S) (474H) [18H05222) J5 ik 22 R M T EI DAL ERHIE & 2 DAL

FHEIIE (B) [15K03645] x5 7 = —H—Z2 W77 v 7 5 — VB & FHEHEED
figtHH

%ﬂ’iﬁ”“ (A)(47#H) [17HO1114] §713 % HSC PeriF T i iR A o2 < T iRt CHORUS

FRERIFSE (C) [16K05286] T D $R O G5 10 72 48
%fn‘%ﬁn (A)(43#) [17HO01114] 9713 % HSC iR T aitia o2 T Hi i ERE: CHORUS

Fenlwtot B5EN#E [18J00558]

FEARWESE (C) [17K05380] [MlHiE D 528 % 558 L 7 T wIil o B KB = 2 0%
FEWEZE (C) (7)) [26400271) FEHTRE OB & FlEm~ A 7- RERE#E T — 5 X— 2D
1

BRI (A)(571H) [17THO1130] KEREED LRIt L) & R E 0§ IFen 2 > 87 P REE
TEIE A 51 = R 2 D fiE]

PreEAREERITZE () [26104007] JEFERE= 2 — + U 2 G ETHTAR O RS & RARTEE) D
Wrse

i FWI%E (B) [26800108] SRFI#EN T RFIEG#EE & BFID/N) — 3 v DR OfFEH
FAEOFZE (B)(504H) [15H03719) GPU 7 7 A% —% ik 1 fER > T aL—vavick 3
RRTEHOETR O fig i



68 W1 KCPHE

Fror s gt (e siisgde ) (4340) [17H06360]) 77 v 7 & — VST R o BER T
78

e H FAITE (C) [18K03695] ARSI BT 2 P S 072 B FIRENE — P oak — Wi Ic
X %%6H

Yaselin P (A) [16H05997) 24 A + O Efg~ 0 SR S OB PR
TS FEUE [ v 8 & odFEDE] BRSERATGERKMKZENDEREADE
oW - B, B, BEROMATNTIE
PR 30 AR (D) EIREIE A S v >oa U HEEDIEREEE [ISAS] KE 2020 4 decadal survey
IZ¥p 1} 72 Origins Space Telescope(OST)/Mid-Infrared Spectrometer and Camera(MISC) @
Concept 2 Study
K 30 AEEE (55 nl) BRI S v o3 CHEEDTFEREEE [ISAS] KE 2020 4 decadal survey
121} 72 Origins Space Telescope(OST)/Mid-Infrared Spectrometer and Camera(MISC) @
AR T D IE K
KIE 2020 4 decadal survey {2 #81F 72 Origins Space Telescope (OST)/Mid-Infrared Imager,
Spectrometer, Coronagraph (MISC) D#aT
TMT YEIEIEREF AT E#EEE (Z5E) [NAOJ] MICHI (Mid-Infrared Camera, High-disperser,
and IFU) O EFEAFH5E

R FAEWEZE (C) [18K03691] ARFMRET R 7 — & 1230 B4 2 + (L - BYEo %k

/A7 FEHEWEZE (B) [26287028) AR SMRE 77 HU YEBLINC X 2 (E R AT DFEL & S RFTE~
DIEH
FERIHEME (434H) [16H06287) ERIMRE I <A 7 1 L > RIS X 2 672 R AR E R OTF
R DIRR

1.8.7 HIRECH

F#& KAl 2018/8/24-26, HENFTIAT, HIsAZH UL SIS,
2018/9/7-17, Ollantaytambo, Peru, [EF¥<i& IWARA 2018 1221
2018/9/19-20, FeJiE AR, KOCARKTIER TSN
2018/10/8-15, La Palma, Spain, CTA fl&=\lEs L IS,
2018/11/24-25, Ih#ILA T, W94 Cosmic Shadow 2018 (2.
2019/2/19, T, HF7E4 VHEPA 2019 1250
2019/2/20, R ERGH, SECRSYE W O W R R 2.
2019/3/6, A1, HiZ-GUNDAM fRafa ic 2.
2019/3/16, BAEHINEHT, KCARHBFIERITSIN.

(L FRER 2018/7/27-30, ALfEE A, RESCEU Summer School 2018 (X1

Zil BTN

2018/8/27-31, Berlin, Germany, TeVPA 2018 12/l
2018/9/19-21, JuJi AT, HACKIC A4 2018 SEKFAER TSN
2019/2/18-20, HHEPFHUART, T~ RO & BER~ sty — 2> a2 v 772019,
IZZ0.
2018/6/13 = 12/25, F /A A MR (CRIE) IZHAE.
2018/10/14- 10/19, F)LF €7 (KE) T Eighth International Fermi Symposium 12231
2018/9/25-9/27, ¥ ¥ U NZ IR ISHETE, £ 3 F—.
2018/12/5-12/7, 7 =)V £ 7/~ (KE) T Physics Opportunities in the Near DUNE Detector
hall IZ&1.
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2019/1/29, HEEARAIEEYIPLEWIZENT T S - —.
2018/7/27-30, JLimERiEH T, RESCEU summer school (£l

2018/9/19-21, FeJEIR7 K% CTA consortium meeting (ZZ¥I.

2018/11/26-28, HHCK-EEBEY)BLAIEFET, The Second Annual Area Symposium 12l
2019/1/7, FEBRAAFEBEVIBR-EWTIERT, YITP seminar "Casi.

2018/5/23, FiR A v &, HARZEBIEAEA RS TSR,

2018/6/11-17, Laboratory EPOC, Arcachon, France, workshop “Desorption energies (and
related processes) from astrophysical surfaces” IZZ /.

2018/6,/25-26, ELSI, Tokyo Institute of Technology, Astrochemistry Workshop < "Cffi.
2018/7/9/-20, KE, /¢4 77+, ASTROCHEMISTRY 2018 ¥ X X COSPAR 12 ¥ \» T
2018/8/19-27, A — A+ 7, 7 4 — ¥, IAU symposium 350 TOHEE & O SOC, AU GA
Division day T B,

2018/11/13-16, ALK, Workshop on Interstellar Matter 2018 “TOWFFEFEZR F L OHHEGA.
2018/11/21-22, I=IRHT WTC, 77V F#E7 — 27 > a v IS

2018/12/3, NI R XA (Z1E) |, BAZADLODRILET — 7> 3y TITE W Tl
2018/12/18-20, KB, I-¥ A + 7 A%, East Asian ALMA Science Workshop 2018 TO A
AR,

2019/3/14-3/17, IEBORY:, HAKR AR/ FHE2ITTIIES K.

2018/6/6-8, ZWRULALIT, B R, SUNELITZES, HkEH.

2018/7/7-11, Hilo, USA, Subaru telescope, #ill.

2018/9/10-12, HUHS = HET, IR XA, s v X, HEH.

2018/9/18-21, TIHEEAH, IPMU, Revealing Cosmology and Reionization History with the
Intergalactic Medium (2 Z0.

2018/9/26-27, Nikkou, Japan, Japan-Latin America Academic Conference 2018 12 THifF
.

2018/10/22, KIS, KT REIIEETHEE.

2018/11/2-3, Sendai, Japan, U Tohoku, HSC-AGN meeting, Organizer.

2018/11/23-25, WL #ETT, Cosmic Shadow 2018 7 = — ¥ —WRINKER CTH 2 G2, FHHK
ZH.

2018/12/10-13, Pasadena, USA, TMT forum 2018 IZZll.

2019/1/28-30, HEH =&, ESZRXE, T2 12— —R I —7 4 ¥ 7122
2019/1/31-2/1, HULER =& i, EIVZ KX A, EAO workshop (223

2019/3/10-12, Taipei, Taiwan, ASTAA, Panchromatic Panoramic Studies of Galaxy Clus-
ters: from HSC to PFS and ULTIMATE IZ£:4l.

2019/3/13, HAR A2l HE = TS HIE.

2019/3/14-16, WAEHV/N I, HBORY:E, HARAS 2019 FEHEFER TSN
2019/3/25-29, TR, IPMU, Extremely Big Eyes on the Early Universe, fH#%Z 8.
2018/8/8-10, Lo < 13, HP A, CHORUS-Galaxy-+IGM Workshop, £l
2018/9/19-21, JeJf R, FeIRA7Z R, HARRES 2018 RS, 20
2019/3/15-16, BEHVINEH, HEBORSE, HAKICES 2019 (EEFES, 2.
2018/4/10-11, E=HERAlA T, HALCKRY:, EFEDITEHE & Dk

2018/4/22-6/11, 7 7> A VA v Y AV RKXE, LA
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2018/6/12-27, 4 ¥ Y A Durham University/Lancaster University/University College
London, iff%8% & D £ S+ — F— 7, HEHFER.
2018/6/28-7/31, 7 7 v A VA, Y AV RKXA, HLFEA.
2018/8/8-10, FIRIRIFLBL T, FUBARY:, Galax-IGM workshop, FISEFEZ.
2018/8/18-31, #— A+ U7 74—, Austria Center Vienna, The 30th General Assembly
of the International Astronomical Union, 3 A ¥ —%3%.
2018/9/19-21, JeJi Bk, JoR RN K42, HAKSCES 2018 KL, HEAFEER.
2019/1/4, HEH =T, TOA, LG D FHiEiH.
2019/1/23, BEH =T, ENKCE, HREE O i RS 0.
2019/1/28-30, HAEHE=IET, E3Z K3, Subaru Users Meeting 2018, HIHFEF.
2019/3/14-17, BRHCHUNEFET, HEBORSE, HAK SRS 2019 AFEFES, HEAFEER.
2019/3/27-28, EWIMNE T, HALRY:, LRIAIZEE & Ok, RiGR TR
2018/6/6-8, ZIRIEINILT, B, 45 6 RISNTELDIZES, KA & —F8k
2018/7/22-25, BHILERGT, v v 2 — ) LVEEE, 2018 4EEEE 48 AR « REYIHLAE FH O
B, RAY —3F
2018/8/27-28, HFHS =& i, BENZRKXH, ¥ — 7 ¥ — u —fALRS
2018/9/19-21, Je)f R, FoIRAZ K, 2018 fF R AR FFE RSN
2018/12/1-9, 7 AV A AV 7 4 )V=TM, 2% 7 F1fi, “2018 TMT Early Career Initiative
Workshop” £l

2018/12/10-14, 7 AV A AV 7 4 )V=7 M, 2% 7 F1fi, “TMT Science Forum 2018” £/l
2019/1/29-30, HEAR=JE T, ENZRKXERXE, “Subaru Users Meeting” Sl
2019/1/29-30, HEH =&, E2KXHKXA, “Subaru Users Meeting” 2l
2019/3/10-13, BEALH, ASTAA, “Panchromatic Panoramic Studies of Galaxy Clusters:
from HSC to PFS and ULTIMATE”, R 2 ¥ —¥%#
2019/3/14-16, B ELHER/NEGFFT, IKBURE, 2018 SE RSP ATRAES, THHFER
2018/9/12-17, Honolulu, USA, STARS BIRTH & DEATH I £l
2018/10/7-9, SR E LT, & ILEE2Y, Deciphering multi-dimensional nature of core-
collapse SuperNovae via Gravitational-Wave and neutrino signatures (SNeGWv2018) {22
.
2019/3/18-21, LB RY:, e THMObftElh & 5 A MIgEG IS OB E S X %
fIetabt.
2018/5/11-13, KT HUERTT, 5IHERETIHT b Ab¥.
2018/6/24-30, Santrini, Greece, MODEST-18: DENSE STELLAR SYSTEMS IN THE
ERA OF GAIA, LIGO & LISA &),
2018/7/4, WWALELILALT, (LAY HESE AT 7 B Y —F.
2018/7/10, T-HEWRNIT, KT HIMRITCikam.
2018/7/23-24, AN HLER T, BUAPR A CTrlki.
2018/7/27-30, ALIFHERER T, RESCEU H = — A 7 — LIS,
2018/9/3-5, SR T, HEFRZETHIIET & &b
2018/9/12-17, Honolulu, USA, STARS BIRTH & DEATH IZ 0.
2018/9/18-21, JeJi L MEEE T, KICEZITSN.
2018/10/12-15, FH#RELIRE T, HBKRAISTY w7 F Y —F 1G5
2018/10/26-27, T-HERLATT, HORT H #E TRk
2018/11/19-30, SR, WIEDIZFERITEN.

(RR= ki)
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2018/11/25-30, HASF ST, HERYETHIAIT b GbE.

2018/12/3-7, T-HEWRA, EFES » K7 & TStellar Archaeology as a Time Machine to the
First Stars, 123\ CHIFFHEH.

2018/12/19-20, HLHIF LLAR T, PRI SN

2019/2/9-17, Aspen, USA, Astrophysics with Gravitational-Wave Populations (2 Zll.
2019/2/17-20, HHESHF AR, HACR A G+ Hh P E2UTE & Ic 2.

2019/3/5-7, Fi)IlIR4IRTH, HiZ-GUNDAM Mgt &1 THE.

2018/6/20-7/1, University of Bonn ¥ X U8 Gran Sasso, Wf%#T 5 A1 & X O Nuclei in the
Cosmos TITEHFER.

2018/10/7-9, ELIRE LT, =EILIEE2YS, Deciphering multi-dimensional nature of core-
collapse SuperNovae via Gravitational-Wave and neutrino signatures (SNeGWv2018), 1 A
7 —FEE.

2018/11/19-11/20, KWK, FIREMERMWITE 2, ARG

2018/12/29, ENZKXH, AT bEHHE.

2019/01/07-08, EZ KA, % 5 EH TR = 2 — Y/ Wi%is, HEEFE.

2019/01/15, ENZ KX A, CICA 2—HF =R —F 4 v 7, OUHE.

2019/1/21-23, ENZ KX A, 10th DTA symposium, f{Eq§iH.

2019/03/07-09, B LK%, International Symposium on “Revealing the history of the uni-
verse with underground particle and nuclear research 2019, fRFiEH.

2019/3/17, BEHEINEIHT, IRBORE, HAKIC A2 2019 FFEF R e, HIAFER.
2019/3/17-20, JWNRE:E X ORI, DH7Ee T OWEE(L & uREGRL IS THEAREE
BLOWET L AbE.

2018/10/8-10, &L, EILEFEXHS, SNeGWv2018 S

2019/1/7-8, EZRK A, 5 5 MEHT R =2 — bV 2 if%Ea S0,

2018/7/22-8/6, Academia Sinica, Taipei, Institute of Astronomy and Astrophysics, WZET
LEDYE.

2019/1/21-23, EZ KX, 10th DTA symposium, 2.

2019/2/10-16, AR, 2019 YITP Asian-Pacific Winter School and Workshop on Gravi-
tation and Cosmology, Z¥/l.

2018/7/9, IPMU, 7 ¥ FFE LS.

2018/11/19-11/21, IR, PIREMREZE 2, R A& —FE&.

2018/7/22-25, BHILERGT, v 72— )Lk 7 )VENE, 2018 4EEEES 48 MK « RIS F
H DR, HIAFEE.

2018/9/19-21, JLbLN R, HAKICEZ 2018 FERKFFE 2, HIAFEE.

2018/10/07-10, &L LT, =ILEEE25Y, Deciphering multi-dimensional nature of
core-collapse SuperNovae via Gravitational-Wave and neutrino signatures (SNeGWv2018),
RRY—FEK.

2018/12/19-21, BHLAE, 26 31 [n] BGEs v KT L KA Y —FH.

2019/01/07-08, B2 KX, 5 5 BEEFTE = 2 — b Y /W%y, HEEFRE.

2019/01/15-16, ESZ KX A, CICA 21— =X I —F 4 ¥ 7, MO &.

2019/03/07-09, HLK“#, International Symposium on “Revealing the history of the uni-
verse with underground particle and nuclear research 2019, R A ¥ —F %K.

2019/03/19-20, HHEUKY:, RIKEN-RESCEU Joint Seminar 2019, FUH¥Z.

(K= Iz <)
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2018/12/19-21, HHLAE, 26 31 0] BGEs v RY T L KA Y —FH.

2019/2/18-20, FHCRY:, FFSE HET R O BLM & B FFSE  fFRIEELY —2 > ay 7
2019, KR ¥ —FEH#.

2019/3/14-17, BAEHEVINEIF, IRBORSE, HACKIC A S 2019 4EEF RS, HUHFEER.
2018/9/3-5, WK, BRI E D 2B ~DSNE L OFEE.

2018/9/19-21, JLJEIENRAE, HARKRIES 2018 SEKFES DS E L UFEE.
2018/11/26-28, BH#H K%, The Second Annual Symposium of the innovative area “Gravi-
tational Wave Physics and Astronomy: Genesis” ~DSNE L FFE.

2018/12/16-21, L3¢, The MIDAS Meeting 2018 ~DZl.

2018/2/14, ENZR LA ZJEX * > 8 A KOJERW SOV Wi 2019 ~NOSME L OFEE.
2018/2/27-3/1, WHIARE, =M BHFIC X 2H)) - FHRMERINOSNE X OFEE.
2018/6/21-22, f= i, BYLAWIZERT, AMUSE workshop .

2018/7/22-25, HHfEH, v 7 ¥ — )Lk TOVEME, 45 48 MRS - RIKMIIE FHE O KA 5 —
FEE.

2018/8/3-24, fiyFihi, B AR, BULEFE A >~ ¥ —v > v 7 2.

2018/12/17-21, Beijing, The Morningside Center of Mathematics, The MIDAS Meeting
2018 2.

2019/2/19-21, =ZJ&ii, ENZKICH, WdAEE S0,

2018/05/05-05/12, University of Cambridge, Cambridge, UK, W72fT 5 b+
2018/05/12-07/07, Paris Observatory, Paris, France, Wf%54T 5 b+

2018/06/26-06/29, University of Toulouse, Toulouse, France, %24 "Workshop on angular
momentum transport in red giants) 12 TFHE.

2018/07/07-07/15, Aarhus University, Aarhus, Denmark, /&4 "The TASC4/KASC11
Workshop: First Light in a new Era of Astrophysics] 2 THZE.

2018/09/01-09/08, Oceanographic Observatory, Banyuls-sur-mer, France, iff%i4> "Physics
of Oscillating Stars, What physics can we learn from oscillating stars? | 12 C¥3%.
2018/09/08-09/13, University of Liege, Liege, Belgium, f#i4% "Liege Workshop 2018, How
much do we trust stellar models? A journey from the observations of stellar pulsations to
the physics of stars; 12 THE.

2018/09/13-09/15, Max Planck Institute for Solar System Research, Gottingen, Germany,
2 —EE L OB by,

2018/09/16-09/23, Paris Observatory, Paris, France, & 3 F —i#iii¥ X OCW%ET 6 G
2018/10/24, ESZ KX H, =&, iff7i2 "Workshop on recent topics in helio- and asteroseis-
mology 12 THEE.

2018/12/19, FHIBIAHIFERT, MBLE, T RHEREE 21 TR,

2019/02/14, EZ KA, =6, e TROJIER OV O ZEs ) I THE.

2019/03/15, IEBOKRAE, /e, HARKSCAS 2019 SFHEFHERITTHEER.

2018/5/13-18, Lockheed Martin Advanced Technology Center, Palo Alto, CA, USA, Origins
Space Telescope Science and Technology Definition Team 8th F2F meeting, oral presenta-
tion, discussion.

2018/6/11-14, Austin Convention Center, Austin, Texas, SPIE Astronomical Telescopes +
Instrumentation, Oral presentation.

2018/7/18-21, Pasadena Convention Center, Pasadena, CA, USA, COSPAR 2018 42th
Assembly, Oral presentation.

(K= Iz <)
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2018/8/6-9, Subaru Telescope, HI, USA, Open Use Observation (S18B-153).
2018/9/4-9/8, University of Oxford, UK, From First Stars to Life: Science with the Origins
Space Telescope, Invited Talk.

2018/10/22-10/25, Harvard-Smithsonian Center for Astrophysics, Cambridge, MA, USA,
Origins Space Telescope Science and Technology Definition Team 8th F2F meeting, discus-
sion.

2018/10/27-10/30, Tezpur University/IIT Guwahati, India, JAPAN HIGHER EDUCA-
TION FAIR - 2018 Hosted by The University of Tokyo, oral presentation.

2018/5/13-15, Caltech, USA, Seminar Talk, discussion.

2018/5/15-18, SOFIA Science Center, USA, Seminar Talk, discussion.
2018/8/6-9, Subaru Telescope, HI, USA, Open Use Observation (S18B-153; Observation
canceled due to Harricane).
2018/8/15-8/25, Austria Center Vienna, Vienna, Austria, IAU Sympoaium 345, Origins:
From the Protosun to the First Steps of Life, participation in the summer school “Basics
of Astrobiology” and poster presentation.
2018/9/13-16, Subaru Telescope, HI, USA, Open Use Observation (S18B-153; Observation
canceled due to power shut down).
2018/10/27-10/30, Tezpur University, India, Japan-India Collaboration, Seminar Talk, dis-
cussion.
2018/10/30-11/3, Korea Astronomy and Space Science Institute, Korea, First TagKASI
International Conference: Cosmic Dust and Magnetism 2018, poster presentation.
2018/2/10-15, Banaras Hindu University, Varanaasi, India, discussion.
2018/5/29-6/3, Groningen, The Netherlands, Safari consortium meeting, presentation and
discussion.
2018/6/13-17, ESTEC, Katwijk, The Netherlands, SPICA CDF study, presentation and
discussion.
2018/8/25-9/3, Vienna, Austria, XXXth General Assembly of the International Astronom-
ical Union (IAU) Focused Meeting 10 Nano Dust in Space and Astrophysics.
2018/9/23-27, CAB/INTA, Madrid, Spain, SAFARI Consortium Meeting, presentation and
discussion.
2018/10/2—-7, ESTEC, Noordwijk, The Netherlands, and Paris Observatory & Saclay, Paris,
France, SPICA Science Study Team Meeting presentation and discussion & discussion on
collaboration projects.
2018/10/30-11/03, KASI, Daejeon, Korea, 1st TagKASI International Conference: Cosmic
Dust & Magnetism, invited talk.
2019/2/10-15, Hindu University, Varanasi, India Indian Physics association Banarasi Uni-
versity lecture talk, and collaboration discussion.
2018/6/11-14, /XF /1 ¥ KX A, Albano Raziale, Rome, Italy, 2018 Summer School in As-
trophysics on Stellar Variability in the Era of Large Surveys (VOSS 2018).
2018/8/28-31, Vienna, Austria, IAU Symposium 347 “Early Science with ELTs (EASE)”.
2018/11/12-16, Shanghai, China, The life and times of the Milky Way.
2018/12/7-17, 71— % ¥ — KX G, KE, LFEPEITE GbYE (12/7),

Pucon, Chile, GBX2018 “The Galactic Bulge at the crossroads” (12/10-14).

(K= Iz <)
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Scarlet 2018/6/4-8, Flatiron Institute Center for Computational Astrophysics (New York, US),
Saez GATA Sprint NY 2018.

Elgueta
2018/9/3-8, Warsaw University Library, Poland, ESO Workshop: A revolution in stellar
physics with Gaia and large surveys.
2018/9/10-14, Mathematikon, Center for Scientific Computing (Heidelberg, Germany),
13th Heidelberg Summer School: Gaia Data and Science.
Mingjie 2018/8/31-9/8, Warsaw, Poland, A revolution in stellar physics with Gaia and large sur-
Jian veys.
2018/9/8-15, Heidelberg, Germany, IMPRS-HD Summer School 2018: Gaia Data & Sci-
ence.
2018/9/19-20, Himeji, Japan, 2018 Autumn Annual Meeting, Astronomical Society of
Japan.
2018/11/11-20, Shanghai, China, The life and times of the Milky Way.
AR 2018/4/20-27, ¥R LT H E BT, KU, HA, $F4110 45m #6 Hm i 2 o 72 B0,

2018/7/22-25, BHI, HAR, 2018 4HE £ 48 ] KL - RIEYHAE FH DR

2018/7/25-28, BAl, HA, 55 63 MWL T H DL

2018/8/3-10, HHEK ARG BT, BE, HA, WiET 6608,

2018/9/19-22, SEFRIL 7 KA T2 3% v o 8 2| F2l, HA, HAK S 2018 HEMFHS.
2018/11/11-17, Shanghai, China, Wf%54> The life and times of the Milky Way - The

symbiosis between Gaia and ground based spectroscopic surveys] .

2019/3/20-31, HACRFAAREBMAT, LE¥, OA, hEHT 660,

1.9 KHE

K4

Gregory Herczeg

Doug Johnstone

Jeong-Eun Lee

Steven Mairs

Sung-ju Kang

Calros Conteras

e ZA Lt e

Kalvi Institute, Peking Uni- iEN| 2018/8/1-3 JCMT Transient

versity Survey Team
Meeting

National Research Council GEU 2018/8/1-3 JCMT  Transient

Canada Survey Team
Meeting

Kyung Hee University il 2018/8/1-3 JCMT  Transient
Survey Team
Meeting

East Asian Observatory, GEU 2018/8/1-3 JCMT  Transient

JCMT Survey Team
Meeting

Korea Astronomy and Space GEN 2018/8/1-3 JCMT  Transient

Science Institute Survey Team
Meeting

Univ. Exeter eV 2018/8/1-3 JCMT  Transient
Survey Team
Meeting

(RR—=T )
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KRG HE—RB Hli R GEN| 2018/8/1-3 JCMT  Transient
Survey Team
Meeting
BB SN GEN| 2018/8/1-3 JCMT  Transient
Survey Team
Meeting
R JEE R R GENL! 2018/8/1-3 JCMT  Transient
Survey Team
Meeting
[ER ST RIRKE I 2018/8/1-3 JCMT Transient
Survey Team
Meeting
KeE A RIRKF FEI 2018/8/1-3 JCMT  Transient
Survey Team
Meeting
Vivien Chen National Tsing Hua Univer- GEN! 2018/8/1-3 JCMT  Transient
sity, Taiwan Survey Team
Meeting
Donghui Quan Xinjiang Astronomical Ob- HIN 2019/2/18-2019/2/26  H:[FIMIZE
servatory, China
Sigurd Jensen University of Copenhagen FEI 2019/2/25-2019/3/9 LRI
LER e FUER GENL! 2019/2/25 —2019/3/9 SR
Pierre Marchand KPR GEN 2018/11/29 IS —
Daniel Harsono University of Leiden GEN 2018/11/6-13 tIF—
R LERE MPIA Nl 2018/7/17 Whoeakam. PR
HEEE ARUYN=TT VR il 2018/12/25 Wi, e
hEEE University of Copenhagen SIS 2018/12/27 WHtaskam
Edmund  Chris- Stockholm University H 8 2019/2/19 Wik
tian Herenz
= EN University of Bonn HEH 2018/7/30 BT
HiEH 2018/8/4-5 WhoE ik
M 2018/12/25-26 Wtk
ki) A AR HiEHH 2018/9/27 Wk
HiEH 2018/11/12 lEaE
John F. Cherry University of South Dakota HiEH 2018/10/1-7 WFSEakim
M 2018/12/28 Wtk
WG HER HCHPRE SR HiEH 2019/2/15 Wk
Arthur Choplin FH R R M 2019/3/12-13 ek
P A5 JUMIR HiEH 2019/3/13 WFseakam
SPIHE A Oxford University el 2018/12/15-29 WroEakam
L. Wang University of Bonn, Ger- Fujii, Varri 2019/1/9-11 Discussion

many
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T. Troester University of Edinburgh, Varri, Fujii 2019/3/13 Colloquium
United Kingdom (RESCEU)  and
discussion
S. Codis Institut d’Astrophysique de Varri 2019/4/1 Seminar  (IPMU)
Paris, France and discussion
Denis Burgarella ~ Laboratoire d’Astrophysique paelis 2018/7/2-7/5 I [H e
de Marseille, Aix-Marseille
Universite, CNRS
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Universite, CNRS
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Ahmed
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Giuseppe Bono O—2REMLVA =K kiZ  2019/1/21-25 R
Wang Yue HHEEZR KA kitz  2018/10/15-18 LRI
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1649 2018/4/10 Anael Wunsche (Institut de Detection and characterisation of planets tran-
Planétologie et d’ Astrophysique siting M dwarfs : How to pick up Earth-size
de Grenoble) planets with small ground based telescopes?
1650 2018/4/24 BA [EZ (RC#E/ABC) JEEMIRR & AO %\ 7ee A 7 mL v R4
RE O
1651  2018/5/15 I BHR (R AR LU o B AT RE
1652  2018/5/22 TN PR (ROCAHE) 13 % /HSC % H\ > 7o 5 528 O D Rk PR A
1653  2018/6/5 HEAR 2 (ROUFHE) E DRI 2 B BIR D & 1R 5 K R L sk
1654 2018/6/12 Fl FTE T (ROCHAHE) Diffuse Lyman-alpha halos around star forming
galaxies
1655 2018/6/19 WSSk (ENZRXAH) KOG - KTNSO 2 7 7 4 FERE
1656  2018/6/26 Far KN (RCEHE) Nearby lethal supernovae may be responsible for
the mysteriously small dark energy
1657 2018/7/10 fat BEE (ENZRCAENT7 A B LR TR I eRaffE I~ 4 7 a L v AR5t
Bt 11173 =) BED7 xa—7 v 7HH
1658  2018/7/17 I £ (MPIA) UL 2 IABHETBIN TR 2 AR iR 7 = — 9 — D
e
1659 2018/7/24 H KA (University College Galactic Dynamics with Gaia DR2
London)
1660 2018/7/31 Vivian Chen (TE#K%) Filamentary accretion flows around massive pro-
toclusters
1661 2018/9/25 Alessandro Trani (K3CEHE) Three-body dynamics close to supermassive
black holes: on the origin of the S-stars in the
Galactic center
1662  2018/10/2 K Z2— (A6 A + VY A K%, F First infrared interferometric mapping of the gas
) / Keiichi Ohnaka (Universi- motion in the atmosphere of stars in late evolu-
dad Catdlica del Norte, Antofa- tionary stages
gasta, Chile)
1663 2018/10/4 A it (BEEE#EKY) A new parameter in the fundamental metallicity
/ Tetsuya Hashimoto (National relation of star-forming galaxies
Tsing Hua University, Taiwan)
1664 2018/10/9 Michat  Michalowski (Adam Massive stars formed in atomic hydrogen reser-
Mickiewicz University, Poland) voirs
1665 (FfEIC L Drpik)  Michael J. Thompson (NCAR, Future Prospects for Helioseismology
USA)
1666 2018/10/23 TLHD S8 (R E#EZE+ ~  Spiral Structure in Galactic Disk
% —) / Fumi Egusa (Institute of
Astronomy)
1667 2018/10/30 PR 38 (EISZKXH) / Takashi  Superluminous supernovae and their origin

Moriya (NAOJ)

(RAR—=TITHEl)
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1668 2018/11/6 Daniel Harsono (Leiden Univer- Connecting the dots: disk formation around
sity) low-mass stars to Solar System formation

1669 2018/11/13 s GEK (ELZRXE) / FHEHMAERE / Question on Alien Civilization
Toshio Fukushima (NAOJ) Existence

1670 2018/11/20 JEEEF RV (EWZKXH) / Ryouhei  CLASP projects: a window to explore the upper
Kano (NAOJ) solar atmosphere

1671  2018/11/27 HTE W& (KX¥#E) /  The nature of Ly a emitters: SFR, stellar mass,
Haruka Kusakabe (Department and dark matter halo mass
of Astronomy)

1672 2018/12/4 I KRB RSCE#E) ) Taichi A \WEREOEERG LR / Direct Imaging
Uyama (Department of Astron- and Characterizations of Young Exoplanets
omy)

1673 2018/12/11 Anna Lisa Varri (K3XEHE) Rethinking the dynamical paradigm of low-mass

stellar systems

1674 2018/12/25 g FE (2 =" KR%) / The production and escape of ionising photons
Kimihiko Nakajima (University from early star-forming galaxies
of Copenhagen)

1675 2019/1/8 John Livingston (KXAHE) Discovery and characterization of an ultra-

short-period planet from K2

1676 2019/1/29 Scarlet S. Elgueta (K3 *%##%) NIR insights into Classical Cepheids with

WINERED

1677 2019/2/19 Edmund  Christian =~ Herenz New insights on the high-z universe with MUSE
(Stockholm University)

1678  2019/3/12 Arthur Choplin (HHFKR%E) The early generations of rotating massive stars

and the origin of Carbon-Enhanced Metal-Poor

stars
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2.1 RXEHEMRRtEVI—DRELERK

FURRA: KRB ERiie kbt B RSB E NS v 8 — (BRI v 8 —, S5 Institute of Astronomy,
The University of Tokyo ML T IoA-UT) (&, 1988 4F (HAM1 63 4F) 7 HICHEHE K XA DENZR A I S
NP2, WAEIRAICE T 2 K FOBH 278 L, FHICBNIE TOHE - iz HE S 2 HIWTI L L 7.
i E D BUHIZE & S OVR AL RIF FHBERE 12 36 1) 2 GRS I 2 F 7 KSR 2479 & & b ic, REBIM
Fief L RERXBEE L TOHREZRL TV,

BAEMICE T, FTRORE REBEAERIITERE KO BRAAERIC 3 1 2 Kegbid, At oWtgiinis &L 30
ZRIFBE LN L TTO, RIMROFEEDERICH > T 5.

WIS BT, BIRORSCED T8 32 8 UOBAR IR & IR SCE O T, BRI T 5,
BRI - 15 - AL, EREYHLYE, BRSO R IE 21T o T 5. SRIERTE % & Ll R AERERY 72
WHEbHED 2 & FRFIC, ENZRSCH MOVFHIRANIE T 4 £ O RASLFEFRER & 35 2R 2 R 5, 1 L@
PE M AR—ZRICAT B TR 2 el U, GERBEEE O % & G RIS S L Tw» 5. £ 72,
EWNES & X0, FESEOWIERER] & b EFILEDI7E 2 ED TWw 5.

PR 10 RIS IR DR E RAURE I LD CORPEBERIC & b 7w, REEBEHIARUTIERE ITER
XHEBEMN Ry F — L LTREBHE L 7. ZHUstbo, B - BB IR T & 22 D s & > 7.

SRR 10 SEEEORRIE PREIC K D HEBLL 72 =X v v S A ORBE VIR K 12 423 HIZ® T L 7.

K 13 ARFEIC IR HIR & A TR COMEREHI 2 32 |, BEBEE, B HE NS R & (3 wvd, 2R
N BITE DL - 208 OMIANC B\ < FFili S 47z, R, FRERERET E LT o TAO Gl (FEL < 13#2i) 12
xf LT, FHmio M M ORRAR H I OWTHT I L TRZE R il 2 321 72,

K v —iE, SR AR 3 EF (SR SCE, B SCE, IEE) & BIRANTIRIC frh
FAREBIITNC X )RR S v s, Wi,

[1] SRARIFEDEF I,
ek & DERMRRERE - RIMRM OMTE I A2 TN FEROME 2 HEEL 5o b b, TR T —< it
DTt cth 3.

o SRl - GMROREE L - B OFHBBINNIC X 2 SR ORE K ORIETHDEIC X 2 SRIEOTsE. )
NIRRT 2GR B, 2 & A A DIERR, SR DL « A7 FVELE TV OREE L, 2w
BN 72 SR % ORI DI IR, AL, B4R D W

o BUHRYTH R - ST E 7 CHED CHUTRHEIRT, T8 € 7OV OIS, RIMRE R ISO DRk
BN X 28T & NS 7 = — — D%, Ta BT R 2 MO & U TN 2 FHEZRNE &7
HE T IVOWTE. AIBDGIAGE o — XA 12 K 28 &R - 7 = —3 — DI

2] BIRKRXFSEFIE, S VP ¥ 7 2V COBEPEBMZ PO E L TRD L) 22T >Tw 5.

o G - FUAMDTEIL &AL - 2 VA 772 ) BT ERA & S RE R B, KE RS> 7 2 — 5 — -
BRI - KBIBREGE DIEIR & EL oW, BRWE & BIPK, BRPEY:O®RTE. BRSO FikicHES
CIGBIER & I RIVIR DI, 7y =N —Z b & Z ORI OWE. ALMA %l 7 SR,

o EIHENAPEE OB £ 3EA : ASTE10m EmsRCud il 45m YhERSE~EEH T 2 2 VY 7 3 U El
L BT OB, RIAKA S VY 7 3 ) S — B SR SRR O BHARY - BRI ST .
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3] EEWBESEFIE, T & L TEDE - RAMRBIINIC X 2 XD X 9 2SO HIR N M ONE M N R D
BT 21T > T\ 5.

o BIUMGHIK « R - R ROuE FE R FEAU L RN X T RS G E DR, KOs &
M RERBOE, BV - 77 7E7% EICk 1T 2 WHELEBR O,

o (RIREER « M ERONAR—=255 DR - RAMRBINNC X %, Rt () B2, KFER, AGB 12, Bl
(&) FRA, BRSO RGME, BB, LEHUR, bk & ok

AREHAR FELCBHE3ASM) Tldv 2 Iy PEEEICK 2820, RESTITUTD2o07
V=T THAEBITON TV 5.

o SRIMRNKAED o347 & HEAL S YRR G DFJE.
o RO DRI & E(L S OBLIRY T Hi R D AT

DLED X 9ic, Yt v —i3 Bid 3 78 L OOREBLIATICE T, IS - R, ¥ 7 2 Vo Ekich
72 BIR AR B OVEEIBRIC 31 2 BUINETZE 2 thoiic, fER, B, SRR, 882 o FHiiic v 72 20E)IA W
BIINEFZE 2 T> CHRRZ H T 2. X o ICBlT 2 HBRIVTRICE W THHRZ H T 3.

Wl vy —ITIFATBIC R, £ 30 DR - HEEDHTE L 2ns offfRicsmLTE ), if%io LT
RECHBRT 2 LHFHZEEMNICD RELIRIB SN T 3.
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2.1.1 WRERKRKEBFPHHAIYEKRXE - TAO SHEIDERE L EW

KXk v & —Cl, 6 EFHICRIKF V) ALE 7 & 5 < OB D 5640m OHLEIC T 6.5m DARIMER <
L U 7 RKSDREER 2 31 L T\ 3. S hSHRASET & h < KA (TAO) Tb 3.

StEIDEE

TAO FHEIZ R v ¥ —HEBHETOMG D%, K 11 fﬁfﬁﬁéﬂéz’» LR vy —NTRDEm %G L,
R 12 FFEICR L v 8 — DR ZFED & ) IO DB 2RI ERE ED 2. TOBKRETIE, KXtV
— BRI MNED 5N TEL TR = 7 2R L, ZiUzHD W, FEZ AL FEF RS T H % [E L
RKXEREEDEELM 2R DD, KA O RRGHROHEEZ B IED 2 2 EPEETH L LI H
BB ZoI12, PR 12F 11 H 24 HOKRL L v ¥ —FiBRE TR vy —oihl & L TERICKRE I
7o PRE 13 ARRE, 20 FEEEIC IR SCA R & A e Rl %2 52, 712, TAO SRl AT LT, dhimiosh [ i
FCORAR H Ot iz 6 UCRE ORI 2 32 1) 72, HARE T2 fjcﬁ}b@ BWTHPH 14 FFEE XD
TAO FHEIZ DV THEgi S 4, FHE o BEME O & SRS, SERR 14 48 10 HICZ R XWHEREE#E L W»
T, R 15 FITITREES L W TERHIN TS, £, PR I54E 1 HIIZF U RFE RIS
DT E X OB E DS S 4, MRSER T O A OfEHE & TAO FHEDOHEEIZ DO W T OE &
HHBIRDEE > T 5. F 7, PR 17 ISR IR R SCHFE 2 EHE R B RFH & v ) BT, HARZE
B A SREIC B W T HRPIEER SRS & v ) TE T, TAO Gl FEHEUR L TROZFREPRIAI N Tw 5. Z oM,
5 5600m D F ¥ ¥ b —)Lil1% SRS E O A & %EE L, PR 18 4E 2 Hi ik, LD S INTEA A T o
AR OEZR 2B L, 4 12588 L7z, IHTETOARBNZ2ARMAELBIB I TE D, FERL 21 4£ 3 HIC
Im EEF LB, 77— AN FA4 FEENEII L 7. £ 72R4E 6 HICARERSICHER L 200k H X 5
ANIR 12 X D, FRIHE Pa o KEHERR (KR 1.875 pm) TOIFMPLOMEZ & 525 2 LICEIL7. &5
WS 11 H, hREIZRIMERE A X 9 MAX38 ICK D, K 38 S 70 v DNTIRA % Z EITHYI L 72, 1m s
RAEZTAL, PR 2247 H 7 HIZIZ W v F v I B WL THE R T, 5V A8 5 )L ¥ —Rleeiiim B
K OF V) BT & A, fEF ) HAEKMEEOBIEO T, fl& Ntz Bl L 72 (&R 150 £4). F Y A
FE o Flat T b MY HICF T S 2. miniTAO EEHiI3 KRN 5 & 8 £ CHORRARINC v 5 1,
% D% H P T B, P 25 FEEERICIE TAOG6.5m Sm i BIE P EHHE S, WEEEE & O HE 3
DRGHEERARL L, BIEBM T H L 2 ¥ — b LT3, X hEEICOWTIX 2.5.6 TAO FHEIZIHD 2 & .
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ZizL F305 | FEB#H 2009.4 — 2019.2)
f:rb OTobh | RHEZEE 2011.4 - 2019.3)
72 7o RHEBh#E 2017.11- 2019.3)
z;)ifoz» TeipsA RHEWIZER 2011.4 - 2019.3)
BEZbH Dxd , RHTEhE 2015.4 — 2019.3)
VD9 W9 ,FEEBIZ 2018.12 - 2019.3)

L5 o)) , FHEWIZEE 2017.4 — 2019.3)1
Wang Tao  (bA 78 ) FHEZEE  2017.4 — 2019.3)1
HID FATA 9, FEMJER  2018.9 — 2019.3)

9 D37 oTE HBEILFEEE
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AN S BUNPT NS, RS EIATICEE L TI3ES 3 BICERE.
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2.2.3 REHR

AH E— (WL7Z Fwwneb 1994.4 - 2013.1)

it 73 (oL 7oL, 1998.4 )

AR #&H (252 XL HE, 20064 )

I (eH72 X L5, 2009.4 )

EEas e (kLwv wT2% | 2017.4 — Rl B2 - SRR S0%)

2.3 RXFHEMREVI—EBEEEZRS

914 WZEH (20184 4 HX D 2020 4 3 H£ ) :

s BUAE R RN A RHR AR AL )
WH A EZRKXBAE)
Bl ME— vy ZN i EE R v 5 —)

(
(
(
i (BRI R R
P KA (BRI R SO )
R (PR R R MR i R B
(
(
(

T FOKER BAERIIZE R KFBH W v 5 —)
HH K BAERIITE R KCFBH 2 v 5 —)
RIS BUEARIZERE KEHENE vy —k v ¥ — R, BER)

2.4 B, Y, ROELRERE - fEm

TP ¥ 5 — OB, B, RO EARIOBURIE FAEO L35 ) (REEIIFHIC B L <125 3 52
).

Wt - .. Rk v & —F SRR HR R A OB (ZHEHT AR 2-21-1) DEZR A & H i Ko Btz
Ko &tz HEURZOEH IR 34855m2 TH 5.

@Y. ZJEX v VoS ADFEETHIE K 12 4 3 ISR T L 7. ZJESE KRB, 2 B E#T 2138m?
DOEMEE L - il cd 5. RIEEEBBULEK 23 IR T L 72, 1 BEET 268 m? OaEkmEigic, K
TR, R, BEEREZ M- ETH 5.

T - - RSB (3 EAI), AR 30em WEIhEEE (SIERECLR), 74 5 1m

T
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2.5 HIR;EED
2.5.1 FHEICRN R

1. Surface Radioactivity or Interactions? Multiple Origins of Early-excess Type Ia Supernovae and As-
sociated Subclasses (Jiang, 1:J&, yXil; BTH CLEERE))
We carried out statistical studies of early-phase observations of type Ia supernovae (SNe Ia) and found
that all luminous SNe Ia show early light-curve excess, while normal ones do not show the excess. Our
result suggested that SNe Ia may have multiple origins and the explosion mechanism of luminous SNe
Ia may be different from that of other SN Ia subclasses, which brings us new clues of understanding
of the long-standing explosion and progenitor issues of SNe Ia. The result was published on a refer-
eed journal in 2018. In addition to the SN Ia study, we are also working on transient surveys with
Subaru/Hyper Suprime-Cam and a few papers were published and accepted by refereed journals last

year.

2. AR MV IR 7 Ta BB HT R O SRR % 8 2 58
(616 M, thE, 30, 1A, Jiang ji-an, —A B, FRH HEK; DAL CRILKF))
TIa BUEHT RIS, 2 DB E NRHOEE D —HME L H 2 X2 5@ FH (2 ~ 2.0) ICKSEHEER & L TF
HmFADEELHOT LR oTw3., —T, IaMBHFEDOEL 28I TV 4% 0 2EMmISBED
BEWTED, £ la BHEHENZIT 2 5 A MK, Ry = Ay /E(B — V) TE I 128G O S %
DVIE Ry = 3.1 12HR, A P A ZHVNE LT EIRIBT 2 Ry ~ 2.0 BRETH 2 &\ I MGHHE
BOB\EDOBHITHINT WS, la BBHEZ O EFHG 7 A — 7 DHERBEDH FI2izZ ) Lk
SRRIE D BB R D> 75\,
AWHZE T, Ta BIEPTE D ZART FOVICRHEI 7 2 KD 7 A % (Si 1) OWRINFRO EAfilEic X % 4 DD
7% 4 7937% (SS, CN, BL, CL; Branch et al. 2009) \2#£2 & 3567 34 ¥~ 7V D multi-band(B,V,R)
AIEEDE T — 2, LR DIR, 7 4 FOREEE X ORI OIS FIEHRE 7—h A4 77 =925
ZNFIEHINCED THED T =%y P ZERL, 7 —DERRIER Y A Mk 20627, fER
& LT, RHRM @ Hubble XD T & DBHRED A 7 —94iD 513, E/SO — Sc LUE — Sa ~ Sb & \»
IEICHR A T — %R TEHADEDY 75 4 7 THHEBRICHNTE D, TUdEE RS 2R I
ZAEZFFOMIC IR A 7 — 0 Ta HBHEDBIN D, L0 ) BEDRITHIE L consistent ZfEHRTH -
7o BERB AT =R TODWBLY 784 1B, Zneld3ho— - A 7—KE2ELZ LT
KT 22 ENTEL. £72, ZD3ODBLDIE 203 F AP r ) =V REETH D EEZ
5N ARSI TE D, A7 S O &3 intrinsic ICFRR 20 7 —%2FFOZ LRI N, 215
IS N TR E LTINS Ry OIDEHNCEL L) 2B Z 65, SBIET v 7 VEE IS
L, SRl OfE R 2 HEICHEEL TV TETH 5.

3. Super-MAGNUM 7B = 7 I U reverberation mapping < & % 3= /5 TGEER AL D BEEEN E D #ET
(FH:, iR, FERE ANAER (BAGRSE); B, Ak (BEINZKSCR); T (BT RY:); 5 (RLEBEESER
), aE (EHRY))

MAGNUM 78 = 7 I dust reverberation mapping (dust RM) @I 5D <t H D IE BRI D
BEBEMER 23R R L, KEANT A ML 74 7 BT EE U 72 1088 2m i & D 2B TEEN R
D ARGERIMRL IR € = & — Bl 235247 L <, MAGNUM BEBERIE 212 5DV Ty 7OVER R K
R k&7 (Yoshii et al. 2014).

Z 2T 5 I0E T OTEEIRZ ORI E 2 T OEIRFHE T LY — 7 T2V X —OWEH 2 6 H
T 5728, JRTRY TAO EiEdiic X % Super-MAGNUM 70y =7 F %50, 31X % L, 5Ky
111 3.8m St ic & 2 BUAGHH 2 M L Tw b, SNFETHRADPHAZY —FLTELY AL F—F R
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it D RM 720 T/ < INTRKERR S B RICT 22T, 2~ 0 5 ~ 7 DJACHEIFAZ RM 12 Xk 527G
BRI E DA THN—TE B L ZAHIRENDH 3.

2022 4 & O BUHBHAR Y& O 318 2 s FHE RUAB 68 (PFS) %o 72 RM Bl o EA 7] RgMkE I
DWVTHIRT L CE 7. mADPDENEDOTEHIRNME ¥ —7 v b & LI REY v 7IVITERAYR D 508, &
CISERTGREIERIZ O RM BUHNC X - TEEOGERIRDMEZ L T\ 5 HB BifRIC DWW T, PEINT
W 59 2 HRISELI (SSP) OFHATIEH 0 R OBIEE 21T S LD L W I L3b > TET.
Z Z AR 2 R I A - S o BT REME I D W TR R IR O T\ B BLHINC TR SNSRI
M DK ELEBPRREILD ¥ £ L A7 — L 2 SbE THHINBEES Y —% v F 2 R 2 080835 5.

WA RM BT RIS DWW T H SR S 4, TRBIRIML O YEE A O B 2 FEa I D A, @80 =
2 5IVE % b OMRONEL T — IO MG L 72 L WFEDPHKEL OOH 5. 22 TIOH L WFiE
Zffi> T, MAGNUM FHilii ¢ L 72 TEBISRIRE O MR AR I RO ) 7 — & O i 217> C
WA, HIFETIEAHEEDRFREFFICHIE I N TOU R WIS TY ZORE TORMEBE ICE TN 2%
PSRRI 3 D58 % e L 2236 dust RM DT 2479 2 &3 TE, & ) b RTHBEIC X - TBL
IR 7 7 v 7 Ath DR PRI 3 YK & 72 238/ 7 T—H—D dust RM 128 W TRFRA D
filii « HIIRDMARFCE 3.

4. changing-look JEEIERAIEZ Mrk 590 ICEF 2 H LW A b b —F ANBEDOTEEL (NG (LK) 16R)
TEEIERMIZ D 5" A b b — 7 A RS TR 2 WX L CRIMEZ B L CE D, SED €T v 7%
PRI TG S 1%, A L b =T R1F 7 7 v E—TRMANIBEORGEZ RO 2 ERB I
T3, ZOFAL =S RFBEKRT Ty 73— NL~DEEWED ) F——L L THREL T3 L
Z6NTEY, ZOEHNEZ AL T 2BEMNBE~OWHEEZEZ 59 ZTY AL F—7 AHiE, L b
VT NBEEBDORERE DRI I3RS THEETH 5.

WFEIEEIERAEL Mrk 590 13 1990 FEAK D> & 2000 ARG 1221 T X B = 58 4 FR PTAEE iR 23
1 iz 2 2 K ZE R L, S SIS EIARMEREANE I L Tl B Seyfert 1 o6 2 BUCE{LT %
BREZR L. 2D L5 Tchanging-look AGN | & FHE, SEBEIERIAIZ OHE—E 7 VI PRk 3 2 Kk
ELTHHZED TWS., WLIZZORBIEIHE) AR =7 ANBRMEDOREDZ A2 TR S 720
T —=hA 7T —F DR S FERHHIC B ) B EDRME R 2PN, A b b — 7 ARBERADIG
HETINEBINE KL 72, 2R, KIBOGIIEE T A R b =7 ANBEEMDN L Tkt B2 S
N, THUSNTEIEREREIR & & A+ b — 7 ANBOBREBICE W THICY A PPVERINE LItk D
EEZ6NS. FAMERIZL S5 A b —F ANBEEDHMiI/IMNED» DT NGC 4151 122V T HEHHNS
NTED (Koshida et al. 2009), JEEEIZOLEOWE L LTH A b b—7 ANKHEICE T 25 2
FEBLOY A PEDOHEE R A= R LI O THEZED TV 5.

5. ZFOURGE ZWRMDEA v 7% 7z, T 2.1-2.5 12 BT 2 8D Ha SEEEBIE O BT MRE
FEDMIE (SFFE 4580, A, Spitler (Macquarie University))
BRI R OISR IRED R E R b DN CHFEET 2 2 EBHISNTE D, 2D X9 #HIc>
WTEREERFECRER L o W EZE L, oSS & ik 2 2 L3 otz B#ET % k
THETH 2. K, Pl 7 4 V& — 2 A7 RGBS GBI X D Lyo SRR, Ho BEERERT,
[OIII] BEFRERM 72 E DEE TN ST E 7. L L, Fix 2 B EIA [ O BRSO BHREN & 2 bt o
M OBIRICOWTE, AR E L TIR—IVAB@ERR o T, ZOFKRE L TEAONLLDEL
T, TR O FIEDBE I X 2 2L LV v ZVBOARRIC X 2HEHNAELRD R H 5. i
5 ORI % Rk $ 5 7212, ZFOURGE £l RHDEA 4 1 7 (Straatman et al. 2016) %z VT, JAHHK
7 ANE—TBINE N7 T v 7 2 SHEROEIE 2 BN T 2 FIEOWEL, B X OV 24z v 7o fiakm o
WHFLE 21T > T\ 5. S OM%IE ZFOURGE 70 = 7 b O EEH A L5 4 A L Tb 5 Lee Spitler
it L EFATED T2 DTH .



88

288 KICHEHEWREL V¥ —

SFR (Mo /yr)

0.79 2.5 7.9 79 250 790 2.5e+037.9e+03

W This work
@ Sobral+13

log ® (Mpc~3)
1

_ZI.S 42.0 425 43.0 43.5 44.0 44.5 45.0

log Lwo (erg/s)

X 2.1: Ho JEEERE%L.

$¢§ufﬁf@2125®ﬁﬂ:omfﬂaﬁﬁﬁﬁ%%mb CORRIZE T % Ho JEREBIS L BIE
R E 2 572, 2 2 CHEROGIE I, ZFOURGE K, Ny RIS N7 9 v 7 A L, Fif O E %%
%Lkst74/74/7;iofﬁﬁ%ém%@%%77/7xwﬁﬁ RIS YA MICKD
IEDHFIE I Nordon et al. (2013) DFikZ 72, BARMICIZEEIMOLEE & RIMEOEE D D> S 1600
A coEEBEI L, Calzetti et al. (2000) DI Z E L T Ha BT 2 G RICAHR L 72
LLEIC & D6 L 7OEERIEUR, Ha MERDGEE SR E WHITHAE 7 4 )V & —IC X 2 BLIHIOFEE (Sobral
et al. 2013) XD d RIfZE L Tw23 (K2.1) . ZOEZAEL I 2 BRI, o 2EE L Ho
T - 7= BREEDOHBITH 5. Nelson et al. (2016) IC KtUFREEIRE LHIZE, T4hbLH
2 WENZ L Ho BTl > 729 4 AD3KE (%%, —J5T, Sobral et al. (2013) OELHITIZ T X TOHE
ISR LT 12 BAOOFETHEL TWw3. LD > T, Ha BEORESLIMEEREINE 77y 7
ADHEDRELS D, K21 RN 2RO TNNEL 5. FEBEIC, Nelson et al. (2016) THIE
SN EH E&ﬁ%xw%%%mwf12@%@D&TM%§&%HaﬁﬁmﬂAw/\lv /a/%
FATL, FROTNDIZEA L ZFIATE S 2 L 2R L 7. BIEERELICOWTYH, AR

D Sobral et al. (2013) ® ﬁ%ib%ﬁ%&ﬁ#%%hﬁ.ﬂﬁﬁi%@@%&%ZﬂﬂmGEHﬂ/k
VM LT [OL] MG 2 B U T Ho BEROGEE & OBIRZIHR 2. £/, 91325 HiEHi ¢ SWIMS
ARERBLHCHUS L 7e K2 W7 4 VY —DF =5 % MA 5 2 LT, KD AEED/INZ 7% SED 7 4 v
TA VI RIT).

OEBEEIERERM D4 1A A B — XA B

(ARG, /NVH, Sk, SPRE A%E, W AL, 7 (ESZRXR); 1T (BEX))

RO &, SR o BB & RIEEGRICIZ IR O 3251 (Main Sequence) & WFIEIL% 4 A T 22 B
D3H Y AT TR O RE RIS X S THEEEREIL sSFR = SFR/M, ~ 0.1(Gyr Y %5 2 &
DHSNTWS., LrLADs, A8 — =2 b LIFEN 2 @R IE 2 OB 6 K E A
220> TED, ZOBHERIZEMOMHAIEMNIC X 2 BIEREIHROGER, KEIEEERED 7 14 7
XY M X201 HADIAL ERL BFHBEbNTVS

DAY= N—=Z MRHTOSTH AR L FRH L OBIRIES 720, B771111 45m /FOREST Z{EHIC X %
WFHEORERFERIRME X R Y — =2 MO CO (1-0) FEEELIHY — X4 2f7o72. =" b
1% SDSS 70 5 BB &R 1010716 M BT 10 ~ 200M, /yr DEMETER L, 2R5055 0.5~2dex
PLEHEFREPRE IO~ 7L EkoTw 3, SRMORGR~EIZ 2 = 0.031 —0.161 TH D, T
1$% /MOIRCS & % \>1& TAO/SWIMS (2 & ) 7k3E Paa BERR DO PR 7 4 0V & BB EE 2 & D DNE(IP
nr-.
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BIHNX 2018 4E 1 H 28 H225 2 H 8 HIZ» P Tirb i, Al 42 RIAOBIZ 1T - 7. Z D5, 37 Kik
LD CO(10)ZHBIHRE L. 5%, KEDFTH AR (My,) R0 TH AW (fmoe) Z UHHE &, £
SOk 2 R VEHE (sSFR, e, HEMERAOERER L) Lg% ED, HEFH TDAY —"—2 0D
FRZ > T <.

7. ALMA 26 arcmin? survey of GOODS-S at one-millimeter (ASAGAQO) TR S #1 7z Kk o Pyt

TS & 58 RIS E~OZE S (LD &, W, HHHE, T. Wang, #H#; Y. Ao, D. Espada, {HAR
(37 KX #H); J. Dunlop, R. Ivison (Edinburgh); BEA (BARFHFRAE); gt CGRAPH); Wk CGRIEK
%), B (HAKRX); BRE (BEA); W. Rujopakarn (A IPMU); HIA (A EKY); EH (6(#
KE2); Mgt (BRAE); W-H. Wang (ASIAA))
N ED X I ICEZBE L FHEBREDOHICOL D HIFTELDD L H ) L, BRKSCEDR
HIREREHEJEDO —DOTH 5. ZoOMEDOMRREZ HIET LT, FH#IH2 6 BRI b 7 2 BIEHIE
BOEBLEZDFENZFHNS Z LIBELRTREATy 7TH5. MEDHIEIC KD, T BB
DEBBIRLICHHS DI > TEL., L2 LAEDS, 2 ~3 -4 %2HZ 2 &) BERTREOFHICE T
%, A MIBELNBEBIGEEHIN R TRENT ZFHS 22 I N TR, ¥R MICBELN BRI
ik, WA S S VP - 7 IV R E IR SRR ONIC X o TRl I 112 28, fEk o H—#i s
B X BB TIZ MO RBEOEIICENT 22y 72— a VIBROLDIZ, MR AREOFHICE
I35 A McEDbDN I BERIGE 2 B2 oA T 5 2 LIdEEL oz % 2 COAETIE ALMA %
W R 1.2 mm A IS BT B N4 7 AR RERE (ALMA twenty-Six Arcmin2 survey of GOODS-S At
One-millimeter; ASAGAQ) T 6 N7 B - SZ2HD e T — % (0 ~ 30-70 pJy, FEEDfRRE ~ 0.5
) Z %12 ASAGAO THH S 7 Ktk (DU ASAGAO KiE) OMWE & X OFH BIEEREE DK 5
BB L 72 ERIMREK Ny oIS oA ¥ 1 7 ¢H 5 ZFOURGE 7 ¥ 1 2 b Kk %
2 24 D ASAGAO KfE (S/N > 4.5) I L THER T — S @i zeir>7. 203> 7044 X3 EiH
PR 1.2mm IS BT 2WEI T (7 7 v 7 A% 1.0 mJy Kiili) O E L TEIRKDODDTHS. K
e cl, AIgDED S S VPRI B T 2DCMEICN L, SED ET A E 7 4 v F Z¥ 5 Z £ TASAGAO K
KD ~ 0% FEEED BIZHERA D F 251 & WX 5 BIR % i 72 3 — My 2 TSR (2 ~1-3) TH 5
T IR & AP BN Z R M TH > TH, ALMA TR SN TR Wi S %
CHAZ N, SO R L EARED (IRX = Lig/Lyv) KEHT % &, ALMA THRH
N RIS N TR LIRS ERBHTIIC ~ 1-2 KFFRES W IRX fiZ2Ff> T3 2 LS 2
2o T, MR 0.2 D7 —% 2 v T2 L 72 ASAGAO RIRIZE T 5 IRX LR
FRICE T 2GR T DAY P VEEE (8) LOBIRZFINIE 25, 26 ORFNZRZITINICE
J25 2 ERDTHDENT K> TZO—HMHHI NS AR H 5 2 LRIl AL TR
ALMA OF7—=%%H\5 2 LItk D, K Ny FRIGKREE D ASAGAO RIAOFH B EEE~D
5% IRIMINIE ~ 1011 Lo £ THMT 2 2 L3 TE . ASAGAO RIFDFEH B KREE~DEH S
i, WBEOMARIC L > TRONLBERRDOIETELT ST, 2~2-3 TE=Z%/RLTW
52 EDNHIL 72, 2 ASAGAO KiEIE 2 ~ 2 — 3 THEHDEEREEE D K2 H-TW 54,
z ~2 XD HEHFDOTH TIE ASAGAO KIEL D b ARIOLE DR B SBEIGK D ERICE > T 5
Z DRI NT.

8. ALMA 26 arcmin? survey of GOODS-S at one-millimeter (ASAGAO) “THiH S 1L/ T AR IR CIERS 1T
5\ KR D P BRI
(LT e, Wy, HHHH, T. Wang, 54Y; Y. Ao, D. Espada, fHAR (EZKX#); J. Dunlop, R. Ivison
(Edinburgh); BEAR (BRTFHMWT); Fut (AW, BE GRILRY); HTE (HAKRKX);, BRE (FE
KR&); W. Rujopakarn (3K IPMU); HE (#ilEKRY); EH CUHEERS); MM (BEAT); W-H. Wang
(ASTAA); M. S. Yun (University of Massachusetts); K. I. Caputi (University of Groningen))
ASAGAO Tld K 7NV FRHGRKRAEZ K72 e v ALMA R R A al b @R S ke, ATk, 2
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NS0 55 ALMA IK5F 3 S/N 235 AT 3 5 Kk (MFEIE K-dropout ASAGAO Ffk) 12T
Z OWE B X OFH RN EHE~DH 52 TR 72. ASAGAO D X 9 % AFEE DB D ALMA #
72 BGEARMR TR SV IERIE (77 v 7 A 1 mIy £iff) 2 RMAVICHEA L 72 2 LIEAPED
L=—7KETHS. 2nb K-dropout ASAGAO KIED 9 % 1 KK Spitzer/IRAC 3.6 pm - 4.5 pm
WRIB R RO > Twd. £/, 9 1 KikiZ SCUBA2 8 X X ALMA Band 7 DI X - T 850
pm & 870 pm THIEREDPBININT VLS. D D 3 KETIE ASAGAO DA TIEERER 2D 5
7205 7z, K-dropout ASAGAO KD AIEIH & BT O SED LEWKR E S VKICKE T L7 7 v 7 A%
JEHE, 245 K-dropout ASAGAO KIEDS 2 ~ 3 — 5 FHEICHET 2 AlREME 2 "R L T\ 5. K-dropout
ASAGAO KD FEH B BIERFEIL 216 O REDIKE EET OTERAIHERS 1< & % AlRglEZ /R L T
% . K-dropout ASAGAO KIEDFHEMREZEE~DFLEEMET 2 &, RFRE 3-5 DFHICEWTH
%\ SMG LD FoFFL.% LT 5 AfREMEDR S, RIS X D RS ClE ALMA Kk
I ERARETE OB BEEICN L TRATERVWESZ LT\ 2 LB 72, 24k ALMA
12K BNA T ABEID, HER DAL < TR T L 2w BIERGET 2R cE 3 2
ERRLTwB EEZLNS.

HSC CENSINARTiRE 4 -6 D7 = —H—IC BT 2MEIHILE L ZORGREL L OOBEANDKE
e (% %, WY

BWEDEFEOFE L LI, MOBRBHZHE L TWE 7 2 —H—L 2 ThWVY x —H —DEEIFR
SNTER. ZOEVIZVOWS Y 2 —H—OBEPERE _RERETDH D, P2y PO X A=A LD 6
BER77v 78— NVOHER, FLEAEYREELEDZ EPHII T, BHIN A2 BGEEIXREETDH 2.
WMFETIE 7 2= —DREPILE L WIS T X —F =L Z2ORTEHEE X ORENDRFEDI TS

EPORIE RRERTED MR ICED 2 L EZEZ SN TV, 721, X W ABELRREIR LR DK 215

57\, BRIRE P OBENE R 7 = —F =AW R %Y =7y FThH 5. 2 I THRLIE, §135 /HSC
DIE Y — XA THITFHE R Z 372 2000 L ED 2 ~ 4 — 6 DIRIEEE HSC 7 = — Y —1cxf L, BEF 4R
B — A FIRST (1o ~ 150p)y) DA Z 0 7 Z2d i, £/, 2D 5D 2D 2 ~ 6 D HSC 7 = —

=12 L, JVLA Z T I 512X D (1o ~ 10 — 50u)y) Bl 21772572, Z DFER, 2 ~ 4 D
BT == —% 9T R L 722, BEFBIH T — & OEEDA 15370 7 0, B ILRICHIREZ 21 20
WAL, ERWEORMDD 5. SR ZIT VR, RET 7 = —) —DMEMRIFRIC K D EEORE
WiHRZSF 6B LI, BERT Iy 75— VOWHINE, 72132 DRERZHEHTE 20T
3EEZLGNS.

Swift i} /BAT CEIR S N7GEFHGREIERMZY » 7VIicad 2 27 1 v b v E RO 7 A B & /5
B R OMBIBIROMGEE (1T #ifk, WEF, 78, HH )

Wiz 7 =Y —H v PN B HOTOEEDIHIEIC X 5T, AGN DT 4 ¥ b Vi Apaa & BHRIM O A 2B
B/ RERI foas (= Mgas/Mstar) & DENTIIGHB (FHBIREL 7 ~0.49) B3RS N7 2 EBHE ST
% (Izumi 2018). :@ﬁ%% I, BEEROE AGN 1& SMBH 232 H 2 72217 Tl | RAEROM
ﬂé:tcéﬁ:\%ﬁx% ICETHNICHEE L, R OME & SIRCBEHRL Tw 2 g2 R L T 5
Lol Tﬁﬁmemtﬂzﬁ’iﬂﬁmiﬁ’:f@@&L H— 2 7L (43.5 < log Lyeferg/s| < 47.0) i, AGN
EHEE@%&%EEEE@%% THEL CRHRMO R REZMET 2 L TIENKEL B EEIONS. 22
TABIZE I, Swift 5 /BAT TER I N7z AGN XY —_ A4 (BASS) A¥u 7% b Lic, X H{EXED
AGN FTHEY v 7V (415 < log Lyoiferg/s] < 46.0) ZH 72 1CHEHEL | Apaa & faas P HIDOHHEE % MEGE
L7z, RFEY v Vi3t e S iz > 70 (0 < 2 < 0.3) IZHRT X Dl (0 < 2 < 0.15)
WRELTED, E6ICRITIHED 7 Z—3 =3~ 7L (6.5 < log Mpu[Ms] < 9.0) Kb b, X DA
HPAD 77y 73— NVEREZLOREEEGA TS (4.5 < log Mpa[My) < 9.5). RS > 7 ikt
L CH A D390 L 7 5311 45m B EREIC X 2 BICld 6 KIAT CO (1-0) KRR ZWIMEHI L, ALMA
Band6 1 & 2 BUHITIE 4 KET CO (2-1) MR 2 it L7z, S 510 ALMA YA TV A7 =44 7 LTH)
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11.

12.
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FHWHE 7 CO BRAREBIIN T — % & Z Ot D YLESTIC X 2 B0 SCHkE b &b, CO KRERELIIE D> S REERT
DN AERZHE L. Z L TBASS 4~ 7)VORMIMOREEA ¥ 1 7 (Koss et al. 2011) LD 1
ARy F&2fT75 o TRERIND fyos ZHEE L, IRALHNCEF 33 RIKDH > 7V 2T Apda & faas DB
ZRGE L 7. BGEOFER, MiZ ORICHENZ R S e o 72 (HIBIREL 7 ~ —0.06). JBfTH%E CHER S 1L
TG OHBEDRIARIFE TR S ko ZERKIL, EIRL 72 AGN 3 7 VDB E 2 S s, FBfrift%
THyINELTHOONEZ T—F —KIRIZA Y —N— 2 M EEDEI PO BT T 2D H 2 7
&, A B ADIAG S AR SER LTw 3 2 EBHIF I NS, EEE, T2y — L X b %R
M2 77 — )b (<100 pe) DEEES RERDITH, 77 v 7 F—)IVERFEEE L OMIC X h e %R
T EPHEINT WS (Izumi et al. 2016). 58 ALMA 12 X - TR & 7 E o fRREELI 7 — & 2 F v
T, A A T — VO AEREEZT 4 v PV EOMBEZFAET 2. L EORBICO LTI, BIfE#R
faam X % HEfiith T d 5.

TSR A TR BRI % & DRI NGC 5728 I B B 2RSS 0 A7 7 b 7 u—ok
(LT #k, Wy, JEE H )

W TR SN TV BBEKR 7S v 7 & —)L (SMBH) Hi & 2 ORHEM OOV D H R & DRDHE >
R, SR & 75 v 7 R — L D HAELBIR 2 7R L T 228, i 8 < AHEL VR FH o BARM 72 Py B
BIZREZEHS IR > TuhwL, ZoYHEfE L L QEFEE RIS TW» S D0, SMBH ~O'E Bl
Ik > TS M AGN OIFEHHESY = v MBI SN 7Y b 70— o A 2 2R ERIL L
TR I R O A BRIGEh 2 I $ 2, Ffd AGN 7 4 — KNy 7 TdH 5. SMBH ~D'HEREEE D
AGN NI AN FXF =252 Lo, BREEREZETIZ T4 v b VI Apaq DV BEERIBAUMEZ B 2 5
EEDWL WEERRE (BERAMKE, e, A\paa = 1) 28 TREE, ELOBIIIIZEIC B W TIERIC
RBELY =y b b, 2 TR, BERMKE AGN (\paa=3.8) 2 b 2iifft A 77— 21
U NGC 5728 (DL=30.57 Mpc) IZ# H L 72. NGC 5728 Tl&, HST % SINFONI, MUSE/VLT 2 & -
T bipolar ZEBHEA ATV F 70 —2MHII LTV 5 (e.g., Wilson et al. 1993; Durré & Mould 2018).
%13 NGC 5728 ® ALMA 12 & % CO (2-1) M@ 7 — 2 I LT, RO 7 4 v 74 v 7B XN
ETYV YT EITIV 7 P27 THS 3D-BAROLO (Di Teodoro & Fraternali 2015) % T CO fifi
FOH PR o 2R 22 FRAT 2 17\, AGN f71E 22 & ~0.3 kpe 123 5 T bipolar IR EHTHTFH AT 7 b
70— (vop ~150 km/s) ZB L7, ZOFTFH AT Y F 70 —OHBEAME (Mo (Hy)=56
M /yr) W&, ARGOEREA AT 7 b 70— DERARE (Mop(ion)=38 Mg /yr) IR TRKED S 7.
AU, BEEY Y TVICB BT A /AT Y b7 u—oERAREE L 72 BT (e,
Fluetsch et al. 2018) & b —H T 2N TH 5. ZOFRIE, T FH AT b 70— RN D A" A
HEENGZ BN RKEL,AGN 74 — PNy ZICB W THEAKE2HS 2L 2R/BLTws. 5
W2, BRI L 7253 A7 7 B 7 0@ — kinetic power 1& log Pkin or=41.9 erg/s EHEE S 17z, AGN
EHUEL 728 25, Prinor / Lacy = 1% &, AGNNEDOE L Z 1%DZ 2L X =77 F 70—l a6k
ENTVBEEZONS. ZOfEIZ BN RREERD AGN TSN A EA%STH D, MEFRESER
HTTHSTHAGN DL TV F 78— ~"DZ RNV F—DEWRIRIZIEDL SR W EEZTRBLTW5S. 5
HEREE RSB T 23T AT b 70—l v 7VEEEP L, 2OfRZ S 6 ICHGEET 5.
DLEDORRIE, (IFoELwicE L dsnl.

ALMA TWENTY-SIX ARCMIN? SURVEY OF GOODS-S AT ONE-MILLIMETER. (ASAGAO)
(H-HH, W, (LT @8, BEA, 598, Wiphu Rujopakarn, Tao Wang, 5 #1; Yiping Ao, Daniel Espada,
S, JIE, IH, o, $R (EVZKXH); Karina Caputi, 7.& (University of Groningen); James
Dunlop (University of Edinburgh); Eiichi Egami (University of Arizona); Rob Ivison (ESO); Y% (#
ALKR); Minju Lee, HA Fr— (#HEKR); AH, EH CEEER); ## (PEUF); Wei-Hao Wang(ASIAA);
Grant Wilson, Min Yun (UMASS))

Fe 13, ALMA % VT GOODS-South fHISIC 17 2 EBFEREA 21T 57 (70 = 7 F 4: ASAGAO).
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13.

14.

15.

16.

H2H RXFEBITER v 5 —

T=AAT7T=FLbHbESE EICLk>T, FERITEL (101.2mm ~ 30 pJy beam™1) 2> OPEfED ALMA
B O L AT (26 arcmin?) %7 — % ZHUF L 2. M Sy — 2803 45 (4.50), 7
T v 7 A120.162 ml]y TH D, ALMA IZ X 2GFEDEN L 7 ZARIEERE LR TORRDY v 703
Bon, EOEHCF Y AN=A 7 b RERT B L. SonkF A=y FEHWS 2
& T, GRIOBAIC X > TRIFICO R S N7 FHR RS S O G 1E 52%TH 5 2 0¥ hroT. %
7o, ety v 7 n 6 R SRS 1-3 OHFIPH O ARIMECEEBIEE (ER L 7. @BEDOIR L L 72 &
2, R OFERIZCERIB D AR TT R (RO & AADBEEE) 2R T2 06D TH S Z LHYr
Do te. Gl S N7 RIBEOFH BB EE D52 TR TAER, BRI (log(Lir/Le > 11.8))
DREDIFHSTE 2 ~ 2 ITB T 2 FHEBHREEEDOE X Z 60-90%% D 5 2 L23rd o T, Kiff%ix
Eavam L & L THIE 117z (Hatsukade et al. 2018, PASJ, 70, 105). £ 7=ENAETHIEFE 2T 2.

Ay 2N — A PRI B 5 00 ARE (HFHE, W, &R #71i (RBENOEHER); KH #HHE
(BUHER); HA B— (A ER); W BE—BR (BN K CH))

0y S Ay ioN—A b (GRB) 1, BRI H Y 2 $ihy s o Bl S 2 BR T, BAL RS &
BRZDBORKBHTH L EEZZS5NTWVE. GRBBED L) LEETRET 200250, B
KOMBICH 25T AICER L, ALMA %2 RHEWM OB %2 1T- 72, 51 16 ORHEIC B WO T
HAZADBEHNEIN U, BEAEDOEDHCIRRD Y~ V2 RESE L 7-. 23U & ) iz iR w o <l
£ L2, RERMICE T 2 BIEBUIRR 014 A DB RFRIZ, —Mi s BT L R U A7 —Y ~
JHITHHTE 2 2 L300 o7, 23Uud GRB 2SIV CHRAET 2 2 L 2 R-B L, FAEBREIC
WCOFTT 2 HIBRDE S 7.

ALMA % H W 725538 NGC 1365 DWF%E (1% Yulong Gao (USTC))

NGC 1365 &, FIKICH %6% (FEHE 18 Mpce) OFSIEHNTH 5. 413, TOHMD ALMA 7—% %
fgEhT L, 3 mm e, CO (1-0) iR, CO (2-1) it & OE o fRENR 2197, 2o OMlifRE 7—7
4 7 EDMIER T — 2 6, SRR IR IS b KPR 2 RIS 5 B B 2k SR
B & BRIRESETEIR N Tl CO DRIFRIED DK E W EZHS I Lz, 72, ALMA O Tt B
—HiT —F DA E V) BEAVEEIC S HA TV B

IEFE I 3 1 2 B BIRE O A DIFZE (TL5)

BRHOBREREFTADY S aL—v a v, BikED T 7))V (EHINZEEER &, BT 7 ik
) 1IC k> CTROMEE A A DDIERIR R 5 L w0 ) mBBEF SN T 5. AT Z DmRBICEE
DE AR O SR T — 5 2 T, BHU T Ok E OfIR & a2 HEE T 5. 2018 LIS
RN 2 B8 M74 122V T, ZiRT— %12 SED 7 4 v b 7’0 /7 4 CIGALE %@ L, B RS
i 243 % 72 O D TIEPRER DM T #H DV TR L 72, 2 O8I > W TR 2 S iR 5 1T
W5 DT, ZOTFEZMOEFFINCSIRL T FETH 3.

HyoCO & CS 3% w7z M51 DRI B % 0 F 45 A B EOHIE

(VAR AT, LA, 8 (BECRF); IR (ASIAA))

WEAR TGS O B SE T O R4 22 0 PR MBI S X U o, 2o L BIIEE) & OB TS
NBEIHThoTER. Lo L, EHEHRMICR LT3l 4 0BRSS 0 FEa 7 2 0 L TBIT 2
CEIFTEY, HIEICIZ S TERT —)L (101000 pe) TEIHIT 2 2 Lk b, 2D L) By TERT—
VOB & FENOHEGE Z A 5 72 0121%, Ho FHERSZNZNFTENO ED X 9 Lilldis & 17
NTOVEDHNRS ZERREETH S, 72T, g 3841 45 m HEHE & IRAM 30 m 2EFi%2 T,
EEER M51 DRI & 2 ERZFEICH L T, HoCO(FIVALTILTEF) D 11 — 099 ZEEMEFRD F
RSB 2 17> 72, DURTERII X 317z HoCO @ 200 — 101 1B, BL U CS D 2 -1, 3 — 2 BB D 7 —
2 HIEM L, JERFTECEE 2R E L 72T 2175 7 & 2 A, MR O it7- 1 3 3O FHEE IR » o sy
FRELBLZ 104 —10° cm ™ Ebdot. TOMHEIIDFEI 7T THONBMEE RS LKL, H,CO &



2.5. WHEIGE 93

CSOVTNH ATIFELTWEDTIEARL, B TERBRICOA > UAEFEL TS I EERBL T
W5, ZD KD BIED > 510 E, BT EORBEDOMERSBEBNEEM A2 N5 ET LV EDLFEL
B EDEDPD SN, BEBEENAD ML =Y = EIEEN S TRETY, HHO%  OEGHS TED
b B E DRI S 72T 5 2 EICIFFEEPBETH 5. £/, H,CO & CS TIHIERR D7
N DD VHEEIE SR DH D, THUIKT T OERFEROE O E KL TWwb EEZ 6N,

2.5.2 RRFIVCEMRYE

1. ALMA calibrators O 7 — % % i\ 72 53 T WL EL & i e o il e

(ZHRE, TP, VO, EAE MR (BROE, BOR); HIN Br—, A1 B (RahERE); 20, 0 1% (ELZR
XH); HEk (AEK); i ((LEEHE X))

We report Atacama Large Millimeter/submillimeter Array (ALMA) observations of 243 — 263 GHz
absorption lines from Galactic diffuse molecular gas seen against three extragalactic radio-loud objects,
J1717-337, J1625- 254, and NRAO530. No significant absorption features were detected in our new
sensitive ALMA Band 6 (A ~1.2 mm) spectra (1o ; 2— 4 mJy beam™ ! with a velocity resolution of 1
km s~ 1), despite the fact that the obtained spectra cover the line frequencies of c-C3Hy, CS, H3CN,
HCO, H'3CO™, SiO, and CyH, and that the obtained spectra cover the line frequencies of c-CsHa,
CS, H'¥CN, HCO, H'3CO™*, SiO, and CoH, and that the lower transition absorption lines of these
molecular species have been detected in ALMA Band 3 (A ~3mm) observations toward these three
Galactic molecular absorption systems. By combining the upper limits of the higher transitions that
we obtain in this study and the archival detections of the lower transitions, we constrain the excitation
temperatures of these species in the Galactic diffuse medium to be below 10 K, in spite of their PDR-
like chemical states, where elevated column density ratios of HCO to H'*CO are previously reported.
These constraints are in line with the widely accepted view of the diffuse molecular clouds, where
the molecular excitation is almost in equilibrium with the cosmic microwave background, although its
kinetic temperature can be a few tens of Kelvin. Molecular abundance patterns seem to be similar
in the Galactic diffuse gas and nearby active galaxies observed with a kpc-scale beam, suggesting
the importance of observations with a parsec-scale resolution, which can resolve individual molecular
clouds. This has been published as Ando, R., Kohno, K., et al., ApJ, 871, 256 (2019).

2. NEREFEMER W3 (OH) @ 0.8 mm WIAET 4 v = v ¥y Z @il

(PEAF, S, I, LA, P8 (FRIOK); R (ASIAA))

SRR NO T TEOBIMITIE, NEBICH 24 DR a7 (< 0.1 pc) ZES IR L TEMITE 2012
WL, BRI CTIIAEED D DEROTIZEA EDES, B TFELDRERY A XA —)L (> 10 pe)
EORT D005 L THD. 2 I THL I, SIMRNOKE REEKEE W3(OH) % RIMRM O#1H &
A0 A R 27 =)V (9 pe i) IZblkoTey v 7T 2@8Hll%iT) 2 LT, 7 TE0NEIcEEn s
K4 e IR L OB - ALERIRBEDZ(L % 72, DIRI{T 5 72 3 mm #OBLHI©i%, CCH, HCN, HCO™,
HNC, CH3;0H, CS, SO, CO Dfffgnmli s, 2095 %, CCH, HCN, HCOt, CS D&l B’ i
i, T FEOPHLDORIBR 2 7 DA% 6T B DIREIE DT & b IR T w5 T Ebpot.
KRN, 2o~y BV ZEMZ 0.8 mm 4FICHNR L, el D5 1O ER IR & D X 9 s
SR T V2 N7z, Z DFES, (RENEER IR & (3ONIRIC, SIEERHETR XX LA ETTED
FLOER « BEED 2 7EHTIGEL Twie. 2D &5, BRSO T S 2R o BLl ¢
BB DB % F O 7T 21T 9 BCIX, 2 2N OBBEIED - T0 25 8722 2 2 L IR
TRZMEPHS I o7z, e, EEEREER I EEBISENC R TH 2 — ), (BRI 2
TEEGIEENC 58 % Z T T TEDFHRZTARZDICLDE L T LEZSND.
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H2H RXFEBITER v 5 —

N2 X7 VEIHFEBOERS TEICNT 2 1.1 mm e e

(T, 7, B2y, Muller, ZKBF, WA VIS, K5, IR, 1132 (ERNZKXH); NE (LEBER); Wik (R
HAENX); HEk AEEKR), Ko (KBEKR) ; f&H (BdEKX) ; Bot (A &7 27—V K); Rubio(F Y
K); Austermann(NIST); Aretxaga, Hughes(INAOE); Wilson, Yun(¥ %7 2 —+t v VX))

INe X T VEIR KEEE (~ 1/5 Zo) DRMWEEZF S | 1654 BIUEIEE) 277 3/ ¢bH b | BEEE
39 60 kpe LMD TGEFICH 2 Z L0 6, REWHDENSCRBE 7 v A %282 ) 2 CTHREAZRAET
H 5., A P X 2 0 TEREFEPREI N, M2 E 7 VERIIE T U MHDTTFED
W23 S 9172 (Takekoshi et al. 2017). L2 L2356 2 DOH—_4 TlE, /hv¥ 7 VEJLH (NE) 58
I BT, NANTEN 2 IC Lo TR I N 2 OOBE RS FEZBRET 2 Z LR TE TR 1.
IS DREE, i) NANTEN CO RIRICHARTEBBISEHINER TRz, Ky 2 MR
FHEE 2 FF O 72 012, —_ A TOR S NS CIOEGIN B 2 B CE o EEZ 5N 5.
2D, Fexld kD ERER 1.1 mm FEBHZ /X7 0 E NEBERICEOTEML 7. 2 DF5E, 1
100 TSR FEIS T O RAR R E OFE T, BIHITEEIC 3> T 20 KIEDEE X 7. 2 50D NANTEN T & 1
ERDFER, 2022283250337 M 1.1 mm RIFTHRINTE D, Mopra L ©fT
btk COBIcB L THE LR E 3L Tz, #-4lx, Markov Chain Monte Carlo % V> 7z
S A NBE DALY P VI3V X =534 (SED) Offli% AzTEC, Herschel, Spitzer D7 — % % T
fio, 2 FNER, RE, BEEEREEIKEEORE 2 EE L. heX 7 v ECHMWL TR /¥ A MY
B 1000 ZRE L THAERZRD L2 A, ERMEDAKE -7 12 RikZER\V7 8 RiFT, 7 AERE
235 x 103 =7 x 10* My, ¥ A MRE L HEROXRZIZZNEFN, 1833 K, 0.9-1.9 THh-o7. £/, SED
b CRD I A AR L, CONEITN ¥ T v ETHMZ B RAHRE 1 x 102 em™2 (K km s™1) ™!
ZREL CER L AERZ M LR, Chod7 778 — 2 ORNEROHHT L 7. Ok
Bix, h=X 7 vEOTERFAET 2FEE LT, X EEE, JSBoY 7 20 e a2 6 H
ThHHIEERBL TS,

. KEREIHE Mon R2 IRS3 DERAFEE =4 Y v Z8II (FH 28, BH, B, n; il i (NAOJ);

J BAYR, 1 HEZ (JRERE); 210 B8 (NAOJ); K& RHI | 2 18 (RIKY))
KEBFHRZZFAFEPE WY 2 MicEbRTE D, £d/NVEREICHTHEEI RO T, Biif; % %
MR LTINS 2 EDIERICHEEL . BFIEEI 2089 € =5 Y ¥ ZBINIE O SR E2 S 2 EMICh
W TERTH 20, REBEBREBRIIHEETIRIZEAERA VA, TRETHEDBMIZ I T
ot

B4 IR E RS i - w2 v CREREIRE O —> Mon R2 IRS3 DI RAMERE = & Bl %2 o
TE T3, BT 2015 FELSITONTED, TNFET3IEMITOALIZHNNET —IPHEINTE .
INE RN L, 2 OBABIHR2H-7-L 24, ], H, K&ETONY FORELREEZ BRI L
o BHEIZ0ASEFETH S, CNBRIHRHEINTOIAY ) =LA —F—DER L] L L2 5,
JEHICR OB Z R T 2 EW0h ok, e, A=V —DBEHHIR & TRIME Y — 2 L ORGP 2 D4k
WD S BN Lo ¥ A B LA ECIEFIHTE T, TR A OREE L E L) 2Tk
HTE2 20 0ho. ZONRRBLHLELTEFLEDLNTVS.

| EIZEEIING X 2 FUAERE R AS200 O BT (Ff BE (HEORS), FR S (Er K Th), K

& s (BAL-AREZenT), Fl mik (TR, Bl AR (LEBeRys), A 7, 5l &2 (EN2KXH))
ALMA % w7z ) ERGEBINC X 0| FRRERMBRICE T 2 FLE, L7 v o22infhz S
32 EDHRICR > TE . ZORIEIZY A N OGS TN & ST E D8, TE, B E
BEOYA A0 A Mk 2 HOHELD BEAEE L L UMBICHSG T2 Z EPHL IRk o 72, L1k
BWEDX ¥ v THEHEDBH S T 3 FUREIE R AS 209 129WT, ALMA %\ CiE 0.89 mm
CYECEIIZ T 7. 2 LT, B 0.5 B (63 au) DLINOHLEIE CRLE 0.2%, 0.5 F2f DU o 44l
TR 1 — 2% DA L 7. BT oSS, £ RO B WL IO T M ARG Z R v
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DA EDPEAEDHPANT L TR I Edbhote. 2R, YA FOHEKELE TV EBRAENTH D,
SUHA XA =S —DF AL DFEEZTRRT 2. [ UHROREGE L 0.2% T, oKk & ik L THE
IEWETH - 7. 23U, BHIIEREOBEFRERELEHWLIZNI WY R FBREEICFES LTSI L%
BWT 2. 07, AMIEIRIC B U 2 WE 27 P Lo &k, FUHLERE PR TIEEICHIER 7 M Layih
AARZANNT VWS Z EXbhot. 61T, BoNIREERY PV OMIEIL, FHEEO MR
WX LT 6 EREECTVWE I Ebbhok. 200 DFHEIE, ¥ A DT AROEIEZ TS Z LI
X oTEYNT 2 L ) T E 3T 5.

2.5.3 EEELVRARE

1. EARAMRPERIR 7 4 L & —HRIRBIHNC X 2 KERE 7 7 25— - Lo B

(b, G, KR RHR; A (HARRR=2HD = FIHE) ; fth TAO 7u2 =2 F 71—

Ib/c BUEEHT R DRI RIETH 5 Wolf-Rayet 2 (WR) Oflt, LBV, YHG, RSG % %2 G NERE Y 7 A
5 — DI - HEEE S X O, S 5122 02 hP BERME~OTF 5% EOHZ HIN L L 7it%i%z
15T 5. BUINDERIMR CHRERE Y 22 7 — ¥ RS 23v[EE 2 5 - F v+~ b — ) )VILTHD miniTAO/
WERIREA A 7 ANIR Z w7z, 7 4 V8 — & LCTRHIE Ks 2NV F L 2 O (N187=1.875um,
N207=2.07um) %R L 7. N187 (@%b & 13 ST o 1< R 72 B KB Paa RS He HiifRAHS
BHCTE, WR - LBV % EOMHNCAZITH 5. N207 12 WC B WR R ISR 72 [CTV] KRR % 2h3 1
WHRHETES. 207407 =ty b ofond 2 AL, HEEOMELEGED REED h oA TH
$, WHDKERFBTOWNEEZMIEL 72 Ks FhE D 7 —EREBERS G2 5720, HOKKELE
O NEREDIRD SHERICED H 6 W 2B O REOMBICAENTH D, 77 A5 —T L DI
DEIE T 7 A —D IMF REMICHKAT 2 th, FIARECRERICOMHBERSH 2 2 L2 R8T 5.

2018 FEELICIE, ST 7 7 A Y — DT — 8 RN 2 Mo TE i % £ L O R L 7
(MNRAS (2ZH) . iU FEOFMZ2 &0 NET, 2oHc OFEOMANESPHL &y 4 T7OR
RO TTREN:, 22N 2B ROMEE 2T b DTH S, I —DDRKELRF L L TlE, Wolf-Rayet
B (WN &) o M1.87um il & Ks fiat55ik, BoRBAMEBEZ W2 L2 eab i ons. S
77 AY =B D 2 0D%F (WNL & WN9/Ofpe) D7 — % % fitlific 1.87um i, iz Ks

0.5
= Vl/éR%IOIc [WN9/Ofpe 7]
WR102g [WC8 2]gn-0-
S —
—~ 0.0
N
et -
[= WRI|I01dc [WNS8 7]
5 1 2
el
-0.5 1
4
extinction-line;
Aks=0-7mag
-1.0
-0.3 0.0 0.3

log(n207)

2.2: log(n207) vs log(n187) ® 2 talxic 7’m v F IN7BEAIDO WR 2 (#2724 — 171, Quintuplet
77 A% —: 21 fill, Arches 7 7 A% —: 19 fiil) . HALE WN B WR &, Bz WC 1 WR 2 (WN/WC
WR 2 b &) 2777, Quintuplet 7 7 A Y —IZFET S 3 DD LBV 2 T* ) TRINTV5.
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absolute Ks [mag]

9 8 7 -6 -5 -4

0.8

0.6

o P
53

e ©

0.4 o

Excess log(n187)

4 5 6 7 8 9 10 Il 12
Reddening-free Ks [mag]

2.3: Arches 7 7 A% —IZEIF % WN B WR R D Ks Fik & log(n187) DHHBIRIR. FIALIX 19 > WN

K, <8 & %I taE R MEREP RIS KR A 7 —%2 R0 2. WN A WR 2ICHBD RS 1 3.

WERE LT ay b L. 2oL EfitiE Hel, Pac (1.87um #7) HEFRO MR A2 L, R340
RO TRIVIEG L +free-free TRHTRIE 2 K . XTI WNL & WN9/Ofpe D 2 DD RN 7EET 5 2 &
ZMERL 7. £9 TR RINANOROFRNNIEIEIF—, T, 5122 s 2 00RO Z DK ETOBHIE
ZoTEEE, T (a) RO (Ks k), (b) BEAZADHLDE NS THHTES. 2D, 2D 220%
i, WIHE RN 20, LR R L 2000 TNHhTHE I EZ2RBLTVE. I5ITHETA
X TRICRFINTOERBEEDPFECEZINS 2\ 2 ETHB (—2DRINNT, Ks Sk 3 < %
B0 Lo CHEMEEIEMNS 2). KEREREOEEHINE, FEICIZEOET O 2 7 2
(DEJFTLFE) DIZITHDE 2 LTk > THEL B EEZ N TV 523, ZOfEHRIE, WR EOBE R
DEDEIMIBRIES L OESEROATIRRES LWL, DF ), FLRASNTVR VD 55V EBHEE
WKRELSHFLE LTV LEMORET . fiopEE LT, KOJIER & 1d@ER&23 7% 5 LMC 1<
DWW CHEMARNT 2 0, 2 AXIDEIRIC K > TREZFEERT I EZHS LI L. 7—% 1 LMC @
hTy KEBEDNS CFHE L, BIEKDNEH % 30Doradus XD R136 225 N158-N160 FHigA & BT
TEENDSHHEIIC AL L T 2 5ETH 5. FRIC R136 FEISIE 150 KBZE R %8 2 2 BEKEREFEET
2% L3N, ROMAPHEGBIUCIRMRNY 727 —LiEVRH L LEZ NS, 2P 5IEE DK
BHRENHEEI N, 2 aNOMHEE S & DM DENZ 7 5 A Y —D IMF REMICHET 21, J&U8R
BERSEEIC L BIRT 2 REMEDSH 5. Weaterlund O 2 FEIBDMRHTIC B> T, Ks DIREE O ST
ZiTo7. ZORERE, AB2ODMEIBD ) b, WEEPKFORED BHEBICE S oML TED, ZHd
FTEOROCTIRTH 2 &0 ) BITPFEORR L —3T 2. il 2 OFEEO N 2itE X D KRE LK
RDEBIFAET 208, TSR EZE T2 & I FRIAREZBRE L T 2D S 5.

2. AVAY KL BWH I ICBIT2BIL7 V=9 20708 (B5; 1 (BEKF/JAXA); B (EH7
RXE [FEWFERABERY); It B AR KR, 1A (BERY); B GRERRSE))
KA BOWT BTN S = AT IIMRRE DR Y A by s ricBWTElIENS. ZokHk
BBICEBVWT L7 VI A TRTIVIFREDY AN ELTCEHRET 2 L E 200, ZDFA LD
FAERIHRIE RS A F o 2 VORNEARZ FLICE DS ICENTVES, 2H0no7F A M ED
CHO o> TREEOMENC 2 5 LEZ o0, FBEICEATICEEFNAHFOHICH 20 X9 ZRBHA
BHEREBODNZ 7L I F TR IR IN TS, 2D EH 0 BENRELE - JFURRERMEICE T
TN F—BET NI 2 L THENARE EEZ o, ZNoDTMEHS T 5 2 & TEEK
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DEDBEIRICBIIZTILI LRI AN - 70 22 HSICTE I ENTES.

DX BURDO—HL LT, AR TIE 7 Z A< R )y 72 U SEs: (ALMA) 2w, KE
HEHESA VA Y KL BEKR LICBT 2 —BL7 VI =7 A0 ORI E2HO T 52 LI
BRI L 7. ZOEIE ALMA OEEEE - SR L IO RBEFHTA2Z L THOTHELZD LD
T, AREDIHOT7T 7 b 70 —DIRIGIC DAL TV S =7 AP HEET TP L o 7z,
RISl 7 7 b 70 =83 b T+ FICHAVBEFAET 5 AN TWE %D, 77 F 70 —HT
—BLT7 N =T LG TFORPBIRETED, ZOHERE LTT7IVEF YA ROERGNT Y b 70—
EZE TV AERENTRRINS.

DX HBIGHXIEZDC R, ALMA IS X 2872 4 = ADWREEDMhIT 72 £\ ) T D TE 3.
AfEARIE Tachibana et al. 2019 & L T The Astrophysical Journal Letters #&Z¥8# S 4172,

- MBI DARGT T DIRE-IT TR DERRK

(FA, ARJ5 MK, /N (R, fll TAO 7uy =7 b 7V —7)

TR A R—ZRKLEH 180 12 X 28T, 6 3 ERO R M AIERE 3 Peg (M2I1) 12 2.7 u m KT T
2k 2N A B L 72, [HEOEEERE F LIS B W T, 3T OTFTH KRS FIEARY R LR M6
DI, RAGREE 3000K LA F ORI L 222 OFEEDN TSNS, F 7z, PRIRIMRTIZAKS T ORERA <7
FADBIHIE N Z Eic kD, did, 2RADEEREIRTIE 7% <, ko FEERIC TiE» W T 0% 23
T2 E LT M3 HER MOLsphere; & 4772, ibixftio 1SO 7 — % fiElin &, B M RE A, #
B, o3l K MERICO KRG TOREEZHS I L. 2D VLTI 7% 812 X 2 R FERC
X0, BORYDIER oI HRERPEEZE S Zon, <0 MBOBER, ER, 2 78ILE, 8
IR IS FHRDITFEDIH S > & e o 7z,

HEARRICE T K3 70BN, HBRKKDKDFEAKIND 7z, 2 E T k2 & OB L <
b oS L2 6 DENCB o TE7. L L, miniTAO 1m $ES @z Iz v+~ =il
T8 5640m (2B W TIHIER KRR DK FIZ K 2 1.9 pm FEREA (Q NV F) OBINDF < & D | HEKA
DR DOBMDIFE L 72 5. F4 1X miniTAO 1m ZEFIER I NG RIMEA £ 7 ANIR @ Pa o
(A = 1.8754pum, A\ = 0.0079um), Pa a-off (A = 1.910um, A\ = 0.033um) D 2 DDHAK 7 4 V& —
KO J, H, Ky AV, SNSDA 7= ORI TORBEWSNICT 2 2L TE DL LHEZ, RN
AR WARIDG o T0d MBREZEHIL TE . SEELFIESHRSBMSI 2L, KT
AMDIEEE L 72 5 Pa o il — K, i), Pa a—off Ef —K, Fih L) 22D h 57— (KA VT v 7 R)
ZEML, EDOX) BRIOKGFLEET 200 2HHXT» 5.

. GAIA F—=%Z MVl Rh<X 7 v E THiE ) ORERE ()

KIN=X 7 v EBIFHIRNH S Wiz, JDE, oo RoA TR, B¥vX 7 VEIET 200FHk%
DIWMZDRLZD»ZXMNT 2 LREHL. 20 RKNh~X 7 v ED T, OHEMZROREIZ
NETHE VRSN TI Ao, Hald 2018 44 HIZY Y — A I f GAIA data release 2 (DR2)
DT =8 %M\, K/Ah=X 7 VEDOFH O RO, FHICERER MY — A3 W O8RAE % Blin L 7.
GAIA DR2 &, ¥ 17T BOEOKELME LWL I DAY 7 TH D, 51T 2014 05 2016 FED B
T =86 HEI NI D DITOWTUL, FSEGE, FAEESE), gEE R &2 HATVWS., T—41% 61,234
WAEINTERH 7 7AVTEZoN, ZN6%2FETLE 15 TB U LIS R RET—9TH 5.
INSDFHEFT =5 1F, MEOMICHENS N b DTIR AN, KEEIZET, TNoDRET—%
POEEDONH, RESIDHEROT—7Z2UIDHTY 7 F2BFE L. 2z, KeX 7 v EDHHE
15° x 15° §Eig, /=7 Y EDHIMHE 10° x 10° fHRD 7 —% 281 ) H U, e, EAES), Ml R
DIEBRPSEERA Y — ARG Z2 RT3,
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2.5.4 KXKBRUKEBXR

L ERA =Y 2 Vo ke (NICE) 12 X 282 KAOEH
(HH, =i A (HARR R—=20— Fighax) 5 A .z, el KBE CRBRIFZREE) 5 il sgih, Feg o
M EAR B K R, N A, M BRRER (LB RE) S IE3E (PESEEMTRRGHIZERT))
WA TS 2 V53 )eER (NICE) (%, HYHFChaYE & L im ks b o o et <, S REEK S 2>
LA TEERROBMAEIT) 22 FHNE LT 2011 F X D AEERY: 1.6m BV AHEFED D L
L VERICEBERINTVYS. INET, KEEEF—LLLTWRAE, LBV EAZEOBIHZ{T>TE
D3, 2018 FEREIGWEAERE D> & fkHE L T\ 2 RERIFZRSY:, AGE R LR o LFBIHZ X 4 v IcHED 7.
ALV RAELTR, ERRKOEHDO O —F — a > OFREJR, BT OISR OE % | IR
IZH 5T IR EZI>THHL LI L T25DTH 5.

SEIZKE & DBEA DN W DBLIIRRIANR 64, S SICHIT () OBEZ EBIINEE b IFFICE L
W, Z22CHMlE - FEREL, Bl —7 v A2 P oiICENETT 5 2 & T, RO BN RS
2. HIBRRZE T DG E L LR E W7D, BITIRFICIZZ OB LG E - JHl b HEIfT-
7o, BIAERE £ CICERE O S RIFPEEERSE, B2 > 2 ML TR D, ZORE, SEAKHR L
Hid K-band IZH 2 CO BLILT OCS D7 4 —F v —2H3 T2 2 LI L%, ZOfREZITT
2018 fF-fEI: K-band & D BIMEENE , @ERKRD 7 4 —F » —%HhiH L 29> H-band TO#LH %
1o 7. BN (8/14-23) @9 b, 3 HMITT — ¥ AT & 2. ERKHED AR Y Lz 8T
2120d, HIBRRSAPHER, X—Z F 4 v OHfiIE, RIENHEETH ), BUEEEICHET2ED Tw 5.

2.5.5 HiEiE, SRS, VIV 7OREERARE

1. w4 7usrvv¥7 LA ORTE (RE, INE; B85 (FRLEWmDT); S (HREED)
EAEDOBPRSCAITE T2V F AY v FEREDERIZ D IZ PR RO Z MM, 2AY v b
RAY HHEHRICEELTA VAR =L LEwEnTRLRE, L DHFNELEE TS, ZORNEE—
RACFRT 2 H D & LT MEMS (Micro Electro Mechanical Systems) 727 / R¥—%zHwi-<4 710
> v 8T LA ORFEE FREI O EETEBIZ D 7V — 7 L RFATIT>Tw 5
KAEFEIZLE L CEIfET 2 EHEDE VY v v ¥ 7 L A DG 7 0 & 2 et M OGEER D 7. K,
v A ELRTL2REDNFORIDPLERT, Ao TN TLEI LD H LD, ZOK
IRLEIR BN AR EZIET B ZER T2

2. KXV —H—a 2 obl¥ (R, L5, S, £ (GO, S, 7 (BN RKXH))
EOTHOTYE (VAN > 50000) 1T & R OBIHERE € = 7 BHIC X 5, BRI ORA A FI I KR I
HED S, HIBRE D O REERICE X SR ERMREVDHKRAIND L) Ickho7. L LEDS, fi
ZATKGRB D AT, KPR THEETE S, WbWENE Y 7)) — VICHET 2 HBRAIERAE o
W&, JERICEN R OB (<0.5m/s AT Z2RBIICH 7> T ) B0 H 2. Z OBRDOK E 2 WIS kg
JEOWRKIETH D, BoERIEAGR E L CEEZ LD TV 2 D25 E#E D IR LGS 2 L (bW
L= —al)Ths. LHrLado, St CofnIneZest ik USRS (>40GHz) 225 L T
FIRTE 2 2 LITEAMAICHEE L <, & ICARBERE T, ZE U CEIET 2 @I IEF ISR S s
Z 2CHA FHER A TAARRL - R TR v ¥ — R 7L — 7 S E LT, WD S AR
NRRERISCHWS 2L TEDZ L — Y —a D% %D TV 5. REEIZ, 1.5GHz # D iR U JEHEE
DE—=FEIHFZ v 774 7 L= —DREIEZITH) 7 7 7V R0 RSO 2 7 —DKHEE 1 LI
B ETHHOVNS VS DI EZ 52 LItk ), M5 E0LE2m L3k, Zhick ), ZEL
TENVETE 7 7ANDALIMEONEEZLTVD
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3. /NP 85 H T DB B 1 oD Bl 76

(Il 8 780 Vanzi (71 b Y A KR5E); Ohnaka (AL B Y A K5E))

WAEDEMHEAIC X Y, #EFOTE I v R —2% v b Th 2 UEHE, Wikt v ¥ —, HEEEEO -
FTNHIZDWTZ ZZ ZDOWERD D DL 22l THIRSND X H I >TER. 22T H o7l
7z R U /NSRS A O LAl 2 fEOCFEE O 2D Tw 5. o — A VIR A D
rR/NCTBE S s 85 2 W A G2 i 2 1R U, N v 7OV TR S BT ) I O K T S E 1 FE
ST BRI YA L RS D ~ 0.1 — 0.2 arcsec 10iH % fAE S RRE %2 R TE, h/NORYE
TS D B 2 BURIRER, SRR A 2 050 L 728 L IR O BBSHIfF T & 5.

2018 4 3 HiTlxF Y -t b Y AR D Ohnaka #E#dZ, 5 F Y A KFED Vanzi LR DT IIO B &
Vanzi #EBIZOME 7NV — 7L L bica—u vy NERKXE La Silla BHHIFTNO O£ 1m HhE$EIC T4
D /NG R BR E  GRBRBIH 2 17 o, BLHIR: 0.65 pum TORIFTERALICIE D FWHMA~0.18 arcsec
DREDREEER L. ZOEEA ML —LIIE ~ 018 ITEL T3, RIZ, Z OBRBIHIRIIC B
2 IKHAIE S N BB O T — 8 120 T4 ) WHME 7 — 2, WAREGIET— 5 25 L CMiTT 5 2 &
12K o T, AREBLE D WMAHEERE & B, FERNZ2 ATBETEIC D W THIR 7. 2 ORGE, IKIHIE O F &) 72 R
MEEE < 20Hz TH Y, ~ 60Hz FHE%E ©— 7 ICER RO — S ERcl3ikEe s 2 L A8
L TLE->TVE I ENbrol. FAEREFICARDOERILD 2 2=y FI12 & 0 AL E ORI HER
TEHOBXZHHEELrEMNbNTE ST, MMM OKIW S I TETHREWLI &
bhrole., TNSHDORFERIZOWTIE 7 4 — KNy 787 X — 8 OFfE L AR DM X > T
BT LIEVHRETH D, 2D &9 GBI X 0 IRERBLIIN O B miE Ve 2 L0 2 Epe 2 HfF T & 5
DLbED X9, INEEEHIC B 2 MG AR OMREZ HEHET 5 2 L3 CE /. F AR Z B £
Z, TAO iR EBIIIAEE T H 5 mr B i2EE TARAYS DRTEHIEIEER O X D RN 2 ETHIC
WMHHEFPETHS.

4. BRI 2 V43R NICE (HH, &, I, WA (HARR—2 40— FiR))

2018 FFE, dLHE R E ) AR COMM %4 7 L 72 NICE 1%, TAO6.5m OFHBIHEEE E LTF Y
I ENB T LICh> TS, BWEDY 7 7 —E v o 2 PEEBEHETT, ERRBLHINI I L 72 HIH R~ 0 il
B, TAO ~DA v ¥ —7 2 4 A8 EOMEED -8, 2018 FEFKICK X v & — IR L 7. NICE 1358
D5 10 BAERRTE ) HZEPH AT LICHEZ 2 TWw3 . TAO TRRERMOZE L 78l %179 &
FNDH 5 720, BRIV BADFEEEREE 2 UG5 T 2 0B H 5. 2018 SEFKDIE, 7 94 A 2% v b D4y
fift« BT 7 7 v P DT = v 7 ZiED, BT 3 ABAME (hN—XFv7axr5D0 Y v
7 BRE LT 2032 RERITE - 7 FER, RFEOSEZER DB & 2o 7. Z Oftl, B A
V=7 2 A4 ARFHEBBREIIC DWW T TAO TOEA D 72 b DMIBIEE % IEXED T\ 5.

5. LMT 50m $iH 2mm S5 2 7 L O FEHK OB B

(HHHH, w565 162, KE, B0 (ENZRR); W (BXGEER); | (BIEK); |N, a0 (#0h
2 K); Pete Schloerb (UMass); David Hughes (INAOE); LMT & B4R team)

A ¥ aDEE 4600 m A MCEER S 118850 m D 2 V) I HEES Large Millimeter Telescope (LMT)
12, 2 mm A DNT O YA VRS AT A2 E#HL, B-Fil U THRRSEED 2mm w2 52817
ZEMHIZHEE L T 5 (PLIE). ZOXZEREPFED 3 mm EHREREHAGOE L EICLD, 1)
KA 2 > 4 — 5 flioy 7 2 VRIS B VT, CO MEERD 77 4 » FEREIC X D RS % E
L, w47 3 VIS v PV 2B 2 &) 2) X D SR TE T DR E W CO Mt E oL,
CO MERRTREE 3R 12 & 5 546 QSO DA ZAITH Z L, 3) TR I B 1 2 HKEMY OB SR
DRI DB, 7 2 FHEI L TV 3. SAEEIE, LMT ICEEH L 2 ZEKS 27 200%, 8oz h
o 75BN R X OERERHIi 21T > 7. RIMEZICK 2 AT 2D0F ¥ ) 7L —v a VERfTo 7.

6. ®IAHIRY 7 2 U WeortEt DESHIMA DFd%E (RiRF B, A W, e, sy, ek o, = Al
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2.4: DESHIMA 12 X - Tf$ 6 N2 RAHERIT VV 114 D A7 Fov. AR E L7 CO (J =3—-2) A7
VORISR L 7.

Alejandro Pascual Laguna, David J. Thoen, Ozan Yurduseven, Sjoerd Bosma, Nuria Llombart, Teun
Klapwijk (TU Delft); it 5ift—, Robert Huiting, Vignesh Murugesan, Stephen Yates, Pieter J. de
Visser, Juan Bueno, Jochem J. A. Baselmans (SRON); Paul P. van der Werf (Leiden University), X
B A8, B0l 5t RO IR, B, EIE AR, RH —RK, 701, JIGE BOF R R, il E—88
(ENZRCH), 85K mbs, EHE #FRM, Tom T. J. C. Bakx, &1 BEE, HA B— (AdERE); HOE M
N (BERY), 89K th (KEK), BEH .z, &N 5% (LEERY); hiE #2— (ISAS/JAXA))

W THICE S S L. V7 3 U P R R A BN X > THIERMICH & 0 2 1R F R TR
(372 ) W) 13, KBRS RS ST O TG O B IS JER ICEE A RIfTh 5. TnoHD
KEDFNHRSTREDIE, B X ORIER L BHET 2 A& - YEREBOBED -, — ALK FE L EH

REBHERRDOBIINE, ALMA 213U L2 V- ¥ 7 3 ) WHEEEICER S NIc~T nd A ZERK
Lo TEDSNTE R, Lo L, &) KRB RTREREPCYHEOHE ZFHHT 57201213, 6
72 % N E IR O SGESEE AR L o T v D, Fx X, IS ONF ) A4 ARROKRE %
FBY 2T EERMESR OV 7 2 VIR SEEAOF - IS & U< BIEEL Yy Fv 7 74 08 —=N
v 7z eicy 7 2 ) PEGrGE DESHIMA OBIFERIIIYE, & & VEimiz v 7o FEGEalii 2 #EE L T v
%. DESHIMA %, 240-720 GHz &\»9 3 4 7 ¥ —7 %M 2 2 WIiE %, FEERF v 7° RIS L 723
IRIAERIC X 5 7 4 Vv F — N 7 TRIBEEGTERE R=500 fREEICI0E L, b7 2 Kl ids o—fiTdh 2
JIFA B 75 v A THRINT 2 & w9 I X 0 | BIATHED D SR 2 o B 2 FEHLT 5 2 &
ZHIEE L7, HILOBHREETH 2. CoRMMizE L4 7 v ¥ DTF N7 F LRERY: - SRON D 7' )L —
7% ASTE iz § 2 E R XER E WAL, 7V ENET & A < WEICRE I T 5 ER
10 m DY 7 2 EEESE ASTE COMBEL v F v 7"« 7 4 VT — v 7RG HEFCOREE 0 FEHL
ZHIEL T, WlFE2HEL T» 5.

ek, 2017 42 10-11 Hi<, 70 F ¥ 4 7® DESHIMA % ASTE $&Egiicf# L, AL ka4 v 5 v
T T 4N =N IR D FEAREB I 2T o 7. 2018 FEEICB W T, 2Dk vy a v THEE
NBN T — % ORI 2 i U 7o F 384 13, RS % o 78 2 O R BRI IE F vk 2 7 L
7. RS E TV E DESHIMA IZ &k > TR ON 2 A7 M UERZlAGDE 5 2 LT, #HiA RO
KRAKHZHET 2 & &g, MR OBRIEMR 2 AENICHEE T 2 T2 T, 5% T OBIEREE
Z R OB AR O HEEIEMIR Z ML T 2 2 LIS L. 612, T8 FfiDloDY 7 7278y
7 — (De:code) DT %D | K5 & OB T 2 M AR OFHBIMERT 2 R K 3 2 Pik% 923
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fFE G Sl 101

L7, w2, 206 2 KRBT — 2 18 UCGEH L, REEE IRC+10216 O CO, HCN BB %
IRIMRERITT VV 114 ARG L 72 CO BB I L 72 (X1 2.4)

S 54 L, 2020 EEHO ASTE HiEico R AE 2 Hi5 L ¢, s LBl FEodEE 2o To
5. RDx vy a vy TlE, 220-440 GHz O [FIRHBIHIHASRIR 2 HBL L ) 0P iER 2 1058595 2 &2 LU
Lo T, ~HOBMICHAI 2 7 2 ) EE O BEIRFE - BBEIRE R L, RAREZIRETE 5K
ERFORIAARTH 2. ZHICL > T, LRDOEST DY 72 V) PHITIT R 3 53R R D e 3] i
270, ALMA 2 Tcn7ru—7y 7Billz#ED 29 Z CEELFERZ2 2567 2 LW IN 3.

- BRI e ) X Z OFAFE (TP, BE, AT, WP R, ORE, JIBE (ERZKSCR); AN, W (FEd

K), 5 (BIFE), HOB (B BEH, B (LG K); H7 (JAXA))
52 b KRS L L BIURIEBIh 2 I 6 212§ 3 & L 4%, il ML BT 2 5 2 ¢ ds 2 S
D—oTh B, YEIE, N— 2 VFHLEENC & > TR 3 T £ COFREILO MR O BRI SE A
TV B, WD AR IHS B I BRER I EIE L A\ X DS ORI 3 — 10 1265 2 RIUR A0
GRS LT 3. 2 VY 7 3 UL, KA 3 22 3 WIS O RIS 0
B2 ECREARENCH ), ALMA 12 & 5 HE I « ERAEBINC X - <, KARB 10 105
k RETRINT O BG4 L REXINCT D, 20T, EOEHE AR 7 3 ) P g
WL 7 I VHARTICE B — A BN X 5T, 52 MBS U I 0 BIRENT % 4 4 0
M6 % 2 EiE, ALMA 12 X % 36012 BIIIITR 2 9206 2 9 2 ©, (RIRE L CTRETH 3. HHT, ~—
Y2z k> CRINS N BEOY 73 ) #Ny FORERED 5, £ 2 b Ik S 1 BRSO DG
AR RS 2 T | A RO BRI 708 1 Mo TR 2 b 5.

Tald, "= LI DB IS DOREKITESE 720, 2017 EEL D SV 7T I VANV FD 64D
[ RFHRAR B 2 FRE 22 7 S VA X 5 OB 2B L 7. Z20FEE D%, (1) FEE D DOEL, 74 b
YA R Sy FEET MRS, (2) BRAINTONY FREZERT 572008 72 ) Ny
FRA7 40— Z LT (3) 1 BAETEEOOBI ] ZHBLT 2404V F v 77 4 LY — DT, B
AXTH 5. 2018 FFEITB VT, T 06 DREBEN BRI Z M L 2. £3 (1) BRI
WX, BIENEG CH- E ) BEWIEA V77 7 v AR R L, B R E D kT
el BEDH 5 7NV — 7 L OILEWZE & L THFEZ G L 7. FRC, R 4 E R O RS  E Y 25
METHY, FEEH 7 74 A A8y MicEEICTEA T LIS 2 EA L. S6ICTAMH
ofaRF v 7OFHii 2T o7 & 2 A, MR OBAH LIS T 204 % 63, /7 4 ABREICE W TH
NS DOMBRBIR 2 B CTE L Z L33 o 7. BER, IS IHEORWHIER2FHET 570, 2L E
THINC > TWe 7 74 AR5y FOFEfE L WEDABLZHED TH S, (2) IOV T, FHD
7L 7NT) v R (FPC) OBLERMZIGH L7207 2 V7 4 vy —DR¥ %, e HE
g e UCikrdz, Bzl L2 BER Y S aL—2a v Y 7 Mk 362170, 6102 nE o
ELCELY 7 IV EERREOMEEBEZFIH L 35 2 & C, &Gt il E, 5-l % °frve, 24, FHiH,
AAY <A RAEELRY 72 VKT 4 V7 —DFHD FPC BUERfi ¢ o ch 2 L 2RI &
BTE. B) IOV TUE, AV F vy TD7 4 VE—T¥ A v OiGI %D, 150, 220, 270 GHz 7 D KA
DEIZT7 4w b LERBIAHIR 7 4 VY7 — %3R5 2 L IC3h L 7. 8, zoR{EzEDTB Y, Kl
LA bE TEZED 2 2 LT, RKCBINCHIABE 2 BtHds F v 72854 25Hlicdh 5. DLk
D, FERORFABNC R Tl CTEER AT v 7 Th Y, 5% 2o O Fiii % 5l Pmss o
FTEER L NV ECTHAIE L 2 L2 HIET

2.5.6 TAO FtHiH

KX vy —TIRERF V) 78 H < FEOEEE 5,640m O 12 RSB od l L 72 88 6.5m @ A
g 2 SR T AT (TAO GHill) ZHEERTH 2. P 12 FEICK 2 v ¥ — N Tiam 2 Bilda L CLUR, o
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A PR T 7 & AR OB, FESBOBRERG 2 EMEf 2D TE . £ 7P 19 I3 THEEE T
HHHRFRET F 1~ 1m B (BEM miniTAO Hiztii) b B2 HG L 72, Pk 24 BRI IZMIEFHEIC L -
T 6.5m HEFLOWIEFRPHE S N, ERBIAK S L O ERE OB ARG L, BIERB T HS 24—
LTw3.

TAO FHEZEES

1. TAO G4 fAER: (FH:, Tm, W, B, H, AR5 Gk, B, m, G55, HH i, e, Sis, ©
B, Mg, BR, iEREY, BOR; HA (A ERYE); BH (EZKXH))
TAO FHENFBIAERAE 7 = — XNEHZ M Z 7. BB OBF B RE TITOILT 0 2 FEll 2 LRk D Ik
ERA VY —7 2= ADFEEIE TAO Z V=Tl L > TTo T\ 5. BIFYHER 20 2 FIEE b
W27 &6, 2oL BTS2 SFEE» I 1 EREL Twa. $F VMRS y 7 L
DIz D 5 70, FikankzlplciT) 2L & L.
BihCld 4 A2 SEBRINR LHA A & — b L7z, LHEFBM TRt (MOVITEC S.A.) 237w, Tk
HRDavHng v s &3S 8T 2 L) FilTEd T\ s, LB L T, TAOIDO RS v
7% 1 ABMICEE LEHZED TV S, THIE 9T ETIRIEFIGEA TVRDY, 9/14 1270 F—
P—DEFE, AR —F =BT 5 E VI E L ERASE X 7. HorZE0BEM Ao EIc X 3 &,
HMOEEDFEKIZA R =7 —DEI A TH o7, TNZ2ZUIHELZENEEZREL, 20Xk ) RE
BN LRI VEIWMREMT I EE L. £, THEE2EDZIZONT, KABREIHEL DS
CELEHICHITICHEETZ I EBHO R E RS TEL. ZHUIOWTIE T 7 A A REENNBIZ & LFT
FAEZHED, WEEZHH L T3, £BOFOHELF V) EECHE S U@ THISO W T OFF I HIGE
D THRILEND S TIED 5203, 2019 FFEFFEICIFRETO TLHEZRBETE L HIAARTH 5.

HAMOBAFEIC O WT O RE LRI E D H > 7. EmBigia 1$ 2018 4F 1 H £ TIZFER Lk ic & 1 TN H
747V FTHEZLTWED, 9 HOEB R 21 512 X - TEAK, KERMZ &4 REDIHET 5 £ v 8
ERZF 7. DRI F SR E D) 205l 1 4ES ¥ 2 EBHTE 7. BIEDT,
WEFEDT7 7 —A 74 FIZ 2020 10 HZ FEL T 5.

FHE DRI D W TIX IR RI DO TLICEE S N BB E A ICHE LR e 2w w5 SRR
3 H 28 HICBHfE L, BIRLSHOFE, BHEABHOMED 772 EIC oW T IE AW A 72\wiz. ¥4 ALMA
 CCATp 7 & DRG] & 1ZRVLZ B I DD L, B4 Tl HBIRDSEA TV 5.

2. TAO HESEAMEOBUE (FH:, L), W%, =H, Hrb, ARE e, B2 e, 555, HH I, v, &
TG, B3R, g, SR, (EREF, B HN (Al ERSE); B (BIRERYE); B (B KXE))
TAO 6.5m i, FHIEE 6.5m, Mo RIE 2 FISHICIE O 72 G 025 D MERDIAGEY v F - 7L
FIURERAL, BHEEEERES L LTHFRIRES 2 7T ERBRIBERHORY b A2 7L v HEE
2 a5, HIEEER, ERWICEERTICIN T2 EEHT2 I E2BEL, B=Hom
HRIC X 2068Y) D B 2 O ATl BIHREE 2 2RS¥ 5. EEEi R T ok G IERIZ, TAO 1 FD
Rifiey —A4 v 7253wk H, BERD 80% encircled energy 1EHEE 39 = 0.33 arcsec, “FHA 1
FWHM= 0.22 arcsec Z{lEkE LT\ 5. ARIMRBIIITERE 72 1) T < SAMRBINTERE 1< b BN 7 BIN S

Fltiz 32t MU 122 L9 3 C &c, WY0EE L OBMEEOM EN 2 I LTw»s, o
Dk 3B b &, T8 HIE, BEEE X OZH L OLENE 7Y VFRERF 27— FEXAY
Fr—F - F-hVYR-35—7F (IHSOML) 25, N & O4E % PRI 4, BEURRIR S X
OBCIHIMISE S & ORI Y 7 ™ = 7% LLP SO TS, SEUREEE % =R o554 L <
BERED DL L Lo T,
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WFETGE) 103

7 V' K College of Optical Science (2T, ¥ & —F#Hi% R VICANTIRET, 77F212—5D
TAHERERSE O EHi L OFlH e A 7 L5 B7E T L 7. 2Dk, FHi%E EHit VI AN REE T &l
HEERDME TR CH 5. FHIN D BEIEL (BB 2 2 & bERI L. RIS - BB TNV S =7 LK
BHH5E T L, EikHORIER (OptiCoat) % it L, WA ANREETT U VP RENICRE I NLTW»
5. ¥ 70, BEGHOREY - [REAEENE O FEIERGET - BEMT O N, SOF#EY 7 Y = 7 ORI b TR T
bH5.

AT Y 2= VERFMET 570, ¥ — T2 BHR VICANTRETT ) VI REPSF ¥ F v b —
WILEANFET 22 8 & L. STV YV FREICE S THHRRATH 57280, FHjOFEM st
DRHFELE 5T 0S. BUR, 2070 OSSR T L, BENLRTERS 2 Z L0830, 5%,
FHRSE 21T 2 LIk o T3,

F72, 201845 HE D, 7V YV FRFEFHFUKS L oMICFIEN 7 BEEIFEFZE i E (Scientific Collabo-
ration Agreement; SCA) Db &, TAO L e % BT I EE 2 7RPLT, Fi7clc b & b 72IHH 1T
2T task order & \» ) FFERECHUE - Bt 2D T 5. Ll EHEBEY) ORE ORI Z D —D
TH D, TNDINEED task order RV E DITON S TEICES> TV 5,

HEFEREIE 74 Ry F-T 4 27 WADOREMETH 2. EREREY 2 S 20 ORE ICKE T 5720,
S5t 5 I - R & b ISR E 7 ) Vv a Y R oA ZIC K 2 EE AR L Tw» 5. £
B ORTRIERE 2 LT 5 72, A DLBZAITHE - TEL 2 Biff 0 EHLHC EEITR D202 BIE7
TEL TS > TSRS 1 X - THEENICHIE T 2 TEZ2 R L T 5. 2 07 @I o Sa g 1A
ST EED 1E >, P SEE S & 1 B E O RS O S 2 (> TEEBDEY R O IR 2 H
L, BBEDEEMIEOERE L THMT 5.

R GIEE - 2R OENMZLIE 2018 £ 1 H F TR L, 2 D%, B co @R ESE I mi ) Tk - il
waEn, F) 0 LR E THEASF?A 7Y FRHOBAY —FEXOFRICTHREI R TV, Ly
L 2018 49 H 4 HICHE 21 FFEF IR 2R > 7 £ FT T2 1EE L1961 F 05 A HEIC
& 2 &t 2 A e X D KB - e —ific RERKEZ L 726 L, EEFilm 2 RE L <
WK T A 7Y FROENY — FE L O S BIRN 2 805 %2 20T 72, BINCRE ST w7 K
IEEIC L DRI NTELET - 2 FF R EICHI NS L ITEELL TE D, TKINALIZE] S HE
I, PBICIEEZK LES DY 20RISHET L T /e, BNABICRE SN T ifiiic ot BRMNICHA L
7oA & D ffHS « BEE - R L Ttz 205 OIS OIREZ Brat U 75550, BRI 722 55 AT ok
ZHEENH 2 & OBEWIN LI DWW TRELREPRIER Eb . L B2 o s 2 & RN &5 DHEST
L2 DIRERTERANDEENGE SR IND T L, WAL 2EENEOME RN TH L LR ED D,
VIR ELIREED F- = v 7 EHHED - I —RHVICIHE T IS S T TR 2 ki 7 5o
ZhRE, WEFEEATHR ORI TE 2w &HWT L 7.

Z DRI 52V CHRE 30 4R EESEER SRR “ RAIIE PRI X o TEEHFAKTER D 72 0 OIS B E PR3
B S0, $e5EL 7o Kk o s AT O L2 Bllg L 7. SESiARRE 2RI DD 2 I %2 K
M9 57D, PeSE U 7 EmBEARIE & [F—OFEHI D F R EL T, 2T - R E ANk
2 (ML AZBET % 7 OBEWAE AatBRD 21772 9 ). Z4Uc X D 2019 FEFh OB EIfES 17, MifT L
Tt el - AL - Wk 2 G | 2020 FF10 HO 7 7 —A 794 FZHIEL TWw 5.

. TAOG.5m SLESiZAEREE (FHF, 2w, WIS, B, Wb, ARSI, [, e, S50, HHH, A, &

W, LI, B, EOR, IEREF, RO A (2 ERF))

AERET, FRAES0IC X 2 RO L 7 Bl 0 @5 2 HIHE - AR L, YDt tkng 2 i -
HERF 9 2 720 DAEETH 5. G 1FEEF N — o 8 L ORI N BIIBEABIC B W TN ottt Tfrd
N5, M, TAO D EFIIER ISHHIC KD 2 T IUL % 6 vl o, —HOKEERIL, EEATH LI
Aol EDRETITONS. HEdi F— 205G 7TETL—ABEPNTE D, ERTAITORD
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4k

2.5: HEOH T CREH DI F © > 3= (F % ¥ S— LD ).

BE), > H AfO0 5 LT AROBEINZ WL ) BEETRELZ-STVS, L—VIZEEEE N £ T
IENTE Y, KEDOBRREIBERBESENTHEDO AL THL L2 WA 5 2 L2k 5. THEITEEE K — 24
EBIHNER 2RSS 7Y v P RED, FTWEFLY TALEIIN D, I I TEEROTE, H oo HEE
BIXOBRDA v ARZ Y avPfrbn s, #i - gz —7 =ik W EABWIC b S, —dED
H TRO%, MAOGLHEHE L 2 EDF 2y 7% L, 208, REFEOLOICKED ) 7T~ LBH),
Fr v N— LI EREGT D, ZD%, KGO REREICEL B, A AV TAAF vy =%, KR
PRPESE & 7 2. BRI 2 #K 2 7 B0 0 I st & RS A L, BIICHiZ 2 2 L1272 5. 2018 4EJE 13,
ALV F X v N—EEEXOFY) - FrF v b —LILECOEE SO BRE I N, I ne%
VF, BIERE £ IS T TICHR T LT 2GR 2 FEIC FEER O BUEDS ARSI BIE S 47z, BRI -
KT B 2 KRR EESIL T, 2R FETICRBF v v N—DFHERA 7 —D8ER EOFEERH D,
KT v v N=BUEIZBE W TH R EZERTE 225D, KO T TIEIAAL v F v N —Dfth
I, K7 7020 F v N NICRE S NS AGRERYC 7 4 7 A Y PR v 7 A A SR
REDOT-DOEEME EOREL TN S, M T8 (B X OBEEESHL) TEE 77 v P LTRA
MICBET 2 2T, ~HLWE - A7 Y2 — VEHNCE, 82 REL KR8 TE 3

2.6: A& 77 v MRECEM.
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2019 FEFIHHICIZ A A ¥ F 2 v N—DORIM LA T L, 2019 SEEFICIZ Z DEBDBRO6ND T L Lo T
W5 50T, 2 HILHE OB FE S T 5 BLHIBE I O BEHE R ORI, RN 2 2 558
L, ZZE DR O E O TG - TG b ITo 7. REEEIMAAZT NI XA VT v v N — DY,
2o 2T 3 72 o OFIHEERE, 2 OMhElE R, BARPWAESY v 70ay FL oy —HIIBERET - &
BIPODOAL—REEED L ) ICHEIN T3

4. TAO [LTEMEER D EE, (5, L&, Wy, =, Erb, AR R, B4, W6, 550, HH I, AN, &6, -
5, i, JOR, AEREY, 1R
TAO6.5m EiEsir v 7 u— v LEHBERMD» S 2 2 F v > v b — LAk o @z ko 7. =~
7u— v FISPENEYERT S EE O T, KERIFREZANT O =gk T4 — & 2 FhC T & BREDE % () FH
AEFEEML 7. 201944 1 Hiczvyr7u—y v Eo AR, 20 v b OB, KRB0, 7
L=V, 74 Y R 220 =V o, by 727 — > OBHEH, IS KT 72 & O flfEE R % 6 L, 1
Bz ilite TIERE 2 MEZR L 72, U ~OEREICIANT T 2019 4E 1 H X ) R#A L 7= HEXEY o gk % F e L 7-.
Ivru—Y % FEHKT 2845, B, IROBUWES =F#k Ty —E A2 SIcH L 2. v 7 u—
O PEBICERIE § 2 /KsE, Z2EEE L T2 7 a—2 ¥ Ot 3406 0 FElRGH b D 7-.
AvFL 7 Mhickba—54 %= bOT, BTV co@E - BUEEEZBB L7, F Y @ Preansa
HTEEBEE 7By 70— v FEEEDO 7L * v 2 MEEEOBEZHME L 72. 2019 £ 3 H
1213 D Preansa DY ¥ 7 4 7 IHHNO THICTHEERFE 7D 7L ¥ v A FORHAZEL 7. 7Y D
MOVITEC th23s & 7 D BEE 4,950m ¥ A MMS/EER L EBEH O a vy TP R RX—ZAF v 7
ZEE L, ALMA 7 ¥ 7 T EE X O S 5,500m s £ CoIUTE Y 7 & Z BB ok 1.9 % i L
7o, v R_Fu - F - 7 h<D TAO IIEEHIRICHERR T 2 FEBH ORG24 > T L 7 b e L b ictED
7. TAO I FZBRM I B R RS HE e v ¥ — SO FEEM & R0k = & & 32 4
AL, FIC TAO EiESE o BMIEEE & HniERE 2 = v b DIV 3.

TAO 6.5m ERFERAERIMEFAEE SWIMS

1. SWIMS O 122 HE§icn 7 7 — A b 7 A b L OGAERBIN
(NP, AN, A, DNRE, SERE ASED, T TR, MiS| D, S, LE, TR B, H e IR, e, I,
FERR, HHE, B HOR, MEREF, R NI Fosl, A& R, S & BN (Bl ERYE); BFH (BREX
) W, BaOR, WY FTEE (CBRALREE); Hrh, /Nl 8H, v, IkRER, S8R, Jeschke, Kackley, fiifE, /h
2, %, Lemmen, Morris, Wung, Ramos, #, {HA, IS/l (ENZKXH); FINT CREERAF HRTZE0T))
TAO 6.5m BRI NBFAKT Y « 7 A <EHOF v F > b —vil) (B 5,640 m) TIEARIMR
B DT & 70 2 KKK D TH 2\ T EPFRESNTE D, 23U X D ERIMRBRIR (0.9-2.5 pm)
DIZIEFRIFITB W CEHEDO R RS ZE L 72 BLIAARE & 2 5.
CONRZIEDP T 72012, A IERIHRBINEEE SWIMS (Simultaneous-color Wide-field Infrared
Multi-object Spectrograph) DB % 2009 4EFEED> 5iHED T 5. 2010 FERED & 1%, JAD > 7o REFITH L
T LD BERNICERZ M T 2026 (IFU) OFiFDIED T 5.

AREED R R DRR AR L EBITH 2. At AISNE Y4 70y 7 37—k >0l
% 0.9-1.45 pm (blue) & 1.45-2.5 pm (red) D 2 DIZ53#EI L, 0.126 A /pixel &\ 9 Eiv22 5 fifhE
T9.6 7F ¢ DILHE 2 2 RMEARICBNT 2. Uk ViRBRE— FTld 2 ARRBBNZ, 729
JE— FTlE 0.9-25 um DARY PV ERYINBEES IS T2 2 L 2THEE T 5. DERIMRIEER
BOIZIFRIBIC B O TRRDWEINZ 1F LA EZIT 2\ v TAO ¥4+ DORRA L 2 SRS %
HAGbE 2 LT, BINFITIE BT — % 2 @ BRIER TR 5 2 L3 TE 5.

HEOBIMERE 2 1L L < FHITS 5 72 DI IX HESIHEE L THREEO KA 2 BTS2 L8035 %5 —J5, TAO
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Declination (J2000.0)

19:00.0 37:20:00.0 21:00.0 22:00.0 23:00.0 24:00.0 25:00.0 26:00.0

38.0 34.020:27:30.026.0 22.0 18.0

Right ascension (J2000.0)

X 2.7: SWIMS #fR 7 7 — A b 7 4 +. BEEBAEE Sharpless 2-106 O JHK, N> F D 3 & RHEIR (7R
45 50 75).

6.5m HHFIER S NS 5,640m &\ ) B TOMESEICI3RRA S INEEDE S . 2 2T, WA IZENZR
AN A BT 13 5 et COEREURBIN 2 2§ 2 Thi s 2o TS %,

2014 IR LIAAEEDHGEZ TV Z DR 4 JEORE 2 KT 2017 4 7 HIT7 A BUAFT~REE 2 ik L
7o, 2018 AEPEICIE 2 FEORBRBIN 2 I L, 5 HICEE 7 7 —A P74 + (K 2.7), BHE 1 HICHE7 7 —
A+T74 b (K28, XK2.9) Z3ER L 72, JEMEREICEWTE, EZ 2V A7 =)L 0.095 P2 /pixel THEF
AN > TERIANE DS 1 pixel UF, &9 97132 P&l o 1 ZIFHGEHE ) O o . 7
SIHHERRIC B VLT | IRIFEGEHE D DR RAE 2.4 A /pixel (blue), 4.5 A /pixel (red) ZHER L 72, /~—
F2z27 V772700l D0RER RO D EIEDSDIETH - 7232 b ilBEiilo Hio—-o
THY, T2 EEF L H O TEEOTBRIELFD S MR LEER 2

BIEIZ, 2021 SRR £ ©F13 2 PEFICRHABII 217 ) HEE2T>TE D, 2 FRORHET 2/ TF Y
AL T BEHH E > T 5.

2. MARSMERIAI ST JERETE SWIMS-TFU DOFYE (AR, Eifd, /INE, INigE, SpRe ASH#E, Wy 280, gl Deth; 1T
(W), AR CREUEEER); BIR, #5 (BN R XH))
WEAE, VLRI MERBEI T I3 22 2 Kot % BRI R L T A7 FVIERZ U T 2 BN % C frbh
TED, BRA RRRDPZEDR > T3, SWIMS TRGEHNCE T2 E— FO—>2 L LTI DGR
ZEMT 2 ERFHELTEY, €Y 2— N OFIFZHBLENER O IEEBEEZ MR SV — 7 Lo T
W3,

G E T, BYUARIZENT ISR S A S 7 e R O RS AN THRIC & 2 5B T2 47 - 7. RIS
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2.9: KR 0.15 DRI D 1.45-2.5 um O 1 RIGA LY b )b, RHITR L 2 REICRTERIEE O 15
H L 72 % Paa BRI LTV 5.

RSA6061 TH 5. Z D%, MM I ~7nm rms, THIRERZE 50nm P-V 2R CTE /2. JUIERERTH
% 10nm rms, 250nm P-V Z -+ 27 ) 75 5(HTH 5.

INENATLT, I 7 =T L A OREHREZDIRREZITHNT 2 7O DREMIT 2T o7, FH, £ 7—
DM 10pm, € ¥ AEREE 50pm U2 T 3UE, SWIMS D a—)L R 2 by 7 ThDr 7 L &N A
fiil 20 T 10~13%I27% % 2 L DSH G TR > T2,

¥ 72, BGEHROBE bIT - 7.

INODRERZZITT, RFEHAY v 27 —DBISENMN L2475 7. mAA&NIC 5mm A OB 26 [Hid> 5
B5IT7—=T7L AT, TRTOMTHME 8nm rms, MR 250nm P-V Z#EK T 7-.

R EHE, BODI7—T LA (S T7—, ATA A7) OBBEEM L2179 & &bIC, Mk
HROBUE, YRR DEWERIT ) FPETH 5.
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3. SWIMS-MOS 7'V — b ¥y 15 (5] Yeih, A, /AN, Sifd)
SWIMS D% KEZ BN HE LR A Y v F< A7 (MOS v R 7)) FMOmHEREEZT>7. TNET
MOS v AZH#:ME L THHAL TELT7ILIA4 A1100 D 100pm JES — M AT, Mg & i FHZEM
MRt D7 DI 7V S =7 LD RN KB IR O B2 B4 U 72 Spectral Black(Acktar #1) @ 130pm
JE> — FFEME A1100 D 10mm JEDOHRITDOWTHEER L 7. 728, Spectral Black @ 130um > — M D
WTIERZRCE N7 A BT % EiEsHio MOIRCS Db D% [HW 7z,

RERIZE Y A=V 7))y FORWEFEME T 27 —NCIRIFRERICX DIBHIL, FM% LED BEkcH
PHIEGTIETE Y R—LY fﬁofhléﬁwﬂ@ﬁ@%% iRV 7 % X F (Canon EOS6D) T L7z, %
MICIFIREERF DD o nTE D, 1 7 Z LGRS Tw 5. ZoEEL2BH, AL 2036479 2 &

THA BRIRETOE Y F =7 vy FRETHGT 2 2 L23CTE, Z O, IBRZMIET 2 2 K.

ZORER, EMIZE T T D& ) BB EL 7.

(a) AL A1100 FMTEI DEH 100um E>— F & 100mm ERZ T % £ 100pum JE> — D)5
DEDRECWIMET 2 2 L2300 h o7, 120K(SWIMS R E) TORI LZOHRBRTORI DM
Li20x / Laosx & 100pm JE> — F 23 0.9949 T 100mm JEHAHY 0.9957 ThH 5. Zuds — b FM OFELEN
T.OBDEAIEHR L D IET 2 I TR 3D TR BV EE L, 7=—)L LERFEIS 2 R L 7
FMOEEFZGHH L T2

(b) Spectral Black # " JEFEi§ 2 &, ZEHIZEHICHARNTHAIZS K5 L0 ) BERMBE S k.
Li2ok [ Loosx Tl —FEEHZY0.9940, ~FEHY0.9957 TH 5. ZHUI WAV A 7 V2T % 2 LT,
SBIER O REROREDZIL L TR 2D TIE R WP EFEZ TV S

PLEDFEBRIC X T, A7 O & WHIERO BRI o o ©, BB O < 2 7 o #ifEi
ZOMEEMH L 72, SABEBINITIX Spectral Black @ 130pum ¥ — F 2\, < A 7 OMTAZ 313 2 B
oL —%—=hv ¥ —IlkoTiio., RBBMOBICIZWmANE —RIH 20T, —EHDRERDREFR
L7/ Lagsx = 0.9940 Z{HH L 7. & &, Z OfEIFHIFE MOIRCS T S 41TV % 0.99404 &£\ 9 i & [H
LCThotz. Aat=2Dv A7 0#fERITV, 209 B O THRBBIIIZ TS 2 LK%, wTho
RATVTHRMEDBAY v b, EVHE—=NDOFULDSTIE Z & ld7e {, EIIEMT S5 2 L Hk .

TAO 6.5 m EEFEAPEFNMRERAUKE MIMIZUKU

1. TAO 6.5 m S H bR SR ELIIIEE E MIMIZUKU DRi%E

(erH, R, BER KR, NIL sl AR A% b0 A, S R, S, LR, W, EeR AR Y,
IRE, FEPE, HHHH, B, AEREF, R INEE, /NG, EilG, 52 %%%%’ﬁ K& a5, Bk, /i3 &5 (7 v N —
RF), R (ISAS/JAXA); Wi, B H (ERZRSCE); HN (A ERY); FH (BRERY))
MIMIZUKU (% TAO 6.5 m SE#HIc#E# T 2 56— P ERIRBIIEEETH 2. 2 DLIEEIFPER 2-38
SruvikhN—L, COWEERHICET 2IRE - (ROBDNEERT S, ZORCEERE A N—T 2
7o DBEEDHAERITIE =D DHEF v v 2V (NIR, MIR-S, MIR-L) ### L, 21 £ 2-5.3, 6.8-26,
24-38 T 7avEAIN—F2%. BEIZ MIR-S F v v 2 UBBE L TE ), RIEEIZZ D MIR-S F v >~
Fob % O T EBICEERBIN A 1TV, on-sky CTOMEREIHiZ FEhi L 7. 2 OslBREBIINXEN K SCE N7 A
BMATOTIX2 EEFICE W, 7T HB X O 12 HICEmI e (K 2.10).

MIMIZUKU 1212 & S Ik G2 E E LT T7 4 =V FR Y v A —) EIESEREZERL Cn5. 2
DOEEREIZ MIMIZUKU FifIcisE & _@W%%ﬁﬁwz) 2 ETIODMEN I 2 O DRI X o
THRICEMNT 2 2 L 2AREE § 5. Zauc & O EER L BIIER K 2 RSB 2 2 LT, FEOR W

ROEBMFIE % KT 3 &ﬁﬂﬁcénﬂxé AR OHBEN G 7, 12 A OiBREM O b cfrb .
2o OB O ¥R, B X OCBREREIH O ofF S N BIRICO W T, UFOFHEHICB W TRE
T5.
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2.10: $1E 2 I S 117c MIMIZUKU (a) & GRBRBLHCR & 1172 KR O FRZR IR (b).

2. BHIBEEE T2 B 2 MIMZIUKU K62 % DRSSl

(R B, =, BER KSR, i, AL fosk, (e E5, EH %)

RAMRBUIIAEE MIMIZUKU 28R40 & RIER PRI (2-38 270 y) 28R LT 570,
EENEENAZMA 272012 30 KT ETHHITILNERHZ. BT 74 A v MIERRRICE W
THEET 22, T2 ERIRBREICE W THEMEICROICIZBEFOZENEE L £ 5. MIMIZUKU T
1 ZDNHEFRZ, TRTTINV 2T A880RBYHIE TRE I N SR L T4 2 LTI ofER
B L T3, SRORLEIICIE, 0.01 mm DOIZERE, 0.01 EOMEBEIERI N D, WHBRE T ICE
WTHINBEDT T4 AV EPBHNT, oG EEIE N2 E I %, FEBICHHAIL THEGRL 7.
ABRI3VEY R % 2530 K ICHEIL, EV A=V HRZRIR L T2 0BR%ZFMi$ 2 2 & Tfro 7z, fE8,
MBI EVTHE LA P L — L E %D 0.89 DA b L — LV HZBHBREICEB W THERTETWL
22 LERHOICL . ZOREDP S, WENCHED T 74 X v Fogtid 531/ E <, MIMIZUKU
HER PGB TICB O THMRTRFURZER T2 I ENTELIEDHS L E R o7, ZOFERIF
SPICA 2 Eh 7R MR BLIIEEE SMI DR O AR VMR B 12 5 T It ATRE 72 B A1
THD. ZNoDFEIR, FEENTHE SPIE SBT3 RAY —FHEB IOERHLE L TARINT.

3. TAO ¥4 M &) 2 FIAMKZE SRR AE ) PRTRIBRHD G
(Il Fosk, =H, KRB, BER M, Lo 5057, f B2, S &)
FRFEZR MR T IR R R DK ZER R ORIHAS)IC X b, KRZEEEDREICZT 5. Z oRfEZE
HYEBM OB IEICB O TREBAEWEZ G52 5. 2053 A7 —)b - A7 — )L ORFREEB)NZ 3T X <
HSITVL LD, A7 — VDR HIZIZ D W TIEERTHi2 4 S Tw kv, K% Tld MIMIZUKU
DRI ZITS TAO ¥4 MBI 2B A7 — LV ORRELZ S X, mini-TAO 1 m YHREHEH O Hf
ROVERBLIIEETE MAX38 D7 —FIHDE TN ZGHMi L 7. 5, A7 —icE8wTd 30 S 71 vy
(B 30-40 2 7 m ) TIEIE% OUDEMEEED G ElZ I ) 2 2 LAV L, IR OKELRELH)
WX THER ORPERZEDIFLE I 5 2 E¥bd ok,
6 DFERIE, HAKRYS 2018 FEMMFES TR R, B L CEEDE T2 SPIE LB 2R A8 —
R, B E LTAERIN, S SN RO LG XO—HE LTb Lo o,

4. TAO/MIMIZUKU HIRFEEA 7 v 75 A oOBF (EH 28, R, =, WEm, K5, Wil sk, #& 85)
MIMIZUKU (2 I3RS T 2 RAZBHEEZHERCRIET 27201 T74 =V FRY v h— EWZ
BRIk 2 BERG 2 F5 8T 5. AHEREIE MIMIZUKU Y222 ORI ERIE L, SEi i o o —fEiR o
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Y& IR L MIMIZUKU Y6218 e 2 F5>. 24U X b B RIS Bl % [ —> D H X
7T S EDHRR L 72 5. T OBERE R F CIEHER & BINIR (R & IR 3 AU R ROZ IS D IF 28 )
R L ZBOENFEBITE, 2N E TOM P RIZRISRENC AR TR WS EOHDGEI 2 FE8id 5 2 &
BCE S, o, AROBINZ /3 EBICH UL, REAIRINO RO RO 2680 (Ffic 20 271
V) BFEBRT L EWNTES.

C OBz KBS 2 72 01 o O REZ FIRH BRI ICE AT 2 038035 1 | Z O 7 DI IFBHHER (4
DIERED I E % 2\ THEEFOIRAMES X7 4 =V F 2% v b — EOSOBENE % 315 LKE ¥
2 TRIKEA 70 75 by ZERT 2083 H 5. 0 0EMH% RS 2201013, RSB IG5 7%
REDOMEE S L, AV v FOMEE CREZEAT 2 TRRVEMTAE 70 77 L) DB LE 2 5.
NG DOhFEZIT 7.

74—V FRAY v A — iR o7 BINGRE D 0 e d B ATTEDO BN MR 2170, AGHE
DINHMEDWGE 2T -7 ) 27 a7 ZERZ o7, 2Dk, WEis 2 2L —% 2 H0EE 7
AYFEEEEmBL, 7T HE X W 12 HOTIX 2 EEsiic & 17 2 MIMIZUKU OB AR 7 a 7' L0
BI{ERER 2 I T o 2. Z DREE, B - /B0 FEHIC B W THEMICR 2 BEMRE 2 iR T2 2 L 23T &
7o, —HCRIKDOIEEDHEN 2 IO N TREDEAREEPE T 2T bR S 1, Z DEKICDO VT
135 O BEMETRE & 2o 7.

PLEDBERIZOWTE, HFHBROBLHXO—HE LT Lo,

. MIMIZUKU #&#k Aquarius B & O BRSOzl & SABRBINNIC X 2 MERERHifli

(5%, s A, R, M, NIl sk, AR B, HH R

MIMIZUKU 12858 U 72 hRIR AR 28 Aquarius X, @EOBERBOME, A7 v 235 2Bz
B2 25 EINVEDREDLSTZDA T LB E 7Ry FLAENDT B EWIREERH 7. s % I
L, b2 b BELIAFIv 7Ly PRSI EDTEIIHESM%2 X570, BIEREE X &
NA T ABEZFHEL 72, Z OfEE, BIEROBIFREL 8 K & L, N4 7 ABEIZPPEZODOMEICT
RO EVI)EERGORELEE Z ko,

C DS RE B F 2, MIMIZUKU O3B 2 2K SCAE N T A BIFTO T8 2 EEiicE w7 8
XN 12 HICHEM L 72, 2 OFSR, hRERIHR (7.622 270 2) IcB8WT, BTREUR O, fdd b
DIREIRRES X OB EROERZMERT L I ENTEL. 74—V FRY v h—%2 BT,
1% 128 £ 2PDEKEEEDOHEELIS 20 2 7 1 Vi D GBIl O FEBL 2 & MIMIZUKU TH-> T mfEER
LB ERERE 2 AU U 72 8L 0 B %2 BN CHER 32 Z L3¢ & &,

IO DERITONWT, HAKRES 2018 FEMBFE2O MEAFER, EEOL T4 SPIE BT 52 R A
& —aiiE R L OVEESRER L, Subaru Users’ Meeting FY2018 D4t &ifiHE, N2 THILRE KO
XELTHREINE.

TAO/MIMIZUKU MIRS F ¥ ¥ 2 LD T 4 A b —3 3 vl

(K, bR erH, Wl N ARsE, #R RE, HH AR, )

INETOEBE) S MIMIZUKU @ MIRS F % ¥ FUICIZHBFICEHMAR NS 2 EbhroTw
7o, B O 2 S 2R CE BT 2 729 2018 4 12 HOBHICE VT K-y FCEREIAM
NGC244 2 LTz, A% ZICEi S N RO R L I BOMEZ KT 5 2 LT MIRS
F o v FVDOEMAY — v 2B L 72

BHER D NAXIS1T HIANCIE RT3 80 — > »3h D | lifRaeik & LT NAXIS1, NAXIS2 JHHTY 7
IV ART—LDRL S TWBE I EBbhrot. £, BNV A FCHERDS U FIcEOon3d Lok
By —oBHBZ Ebbhotk. SHEEHLAZE 7LV R —)L, BLOEHO Yy —viz I
TOEFRER LA TH D, G2 OEM AR —VZIELHET 2 L3 TE L. LRLORRE
TAO/MIMIZUKU FIRMFREA 70 75 LD A 0, HHEROB XD L LT Lo o,
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L03a: BAF BE—HE )1 BERES (HARA R—Z 4 — Flie), BR @5k, 351 B (FHm22mr7ep s res),
WM #EAT, KE 58, NG BN (HECKRY), Tomo-e Gozen 7’0 =7 b X voN— NAGEFEH A X 5
Tomo-e Gozen & THihHbYH: DHAGLEIC X 3 EELEIH/N NEO ¥ — XA #HIEHH

. NO4b: fRiL &, JTBE -, Sl B, fthie g, B 55, b i (RUERESERE), vk Hiz, 720

Kl /AR N CERORE), 2t T& T, A A (B KX E), WINERED Bi¥EF — 4,
DRI RS 7y Yeds WINERED Wi R O RAME DA X7 b VR Wi 7 NNy 5
ZIEH & FREMEIC D W

L P2L7a: AR EE (HEOR), K 0 (ESrKSCR), o sk (SMUEHIET), F SRR (SR,

R A6z (ToBOR), AJE 1, Bl 2 (B R h),
M 7S B R B SUREUR AT AS 209 0572 | % T HEE) O BIMIINEEL,

Q12a: VUM BEHL (REURY:, ESIRXA) |, e FEIE (PR | B 2k (thRpigil) , #A 5
i, Y KRR, 1A B CRAURE) |

MMolecular-cloud-scale multi-line imaging toward W3(OH) in the 0.8 mm band

. Q13a: JEH Ze7e® (hORFZERE) | POk BEE (REORYE, ENZKR) | B R (RO | Ik 3

(RHCRYE) |, It (RRORY:) | IF ms (BEWT) | To B (BERY) |

"Molecular-cloud-scale chemistry: constraints of physical conditions from chemicalmodels
S10b: "> <R D WHDEEBBIANC X 2 ISR EME TARH R, FEIR BE, 1 5 GERY))

S14b: ey 1, MTE HOF, SEUF BTk W, WL B BOR . WAL Al KEE BE (ORGSR
) Mk Bz R A (HROKE), 9 TR T (FKXA),
PR A 7 = — 3 — D EESAEIIC 3517 3 [Mg/Fe] SO |

V10la: JIBE RV, KRE 28 (ESZRCR), W 2REE CRAURYE), HA B— (AR, flt LST Bas
7 —% v 77 0V—7, TLarge Submillimeter Telescope (LST): 4) Recent Progress

V102a: W Wl (BXOEEKRY), JIHE BV, KE & (ENVZKXE), o BEE, HHE #A8, | B— (%4
HER), He i (BHER), SR Sifd, HHH SQFE, iy 22K88 (B ETK), David Hughes, David Gale,
DavidSanchez, Arturo Gomez-Ruiz, Edgar Colin (INAOE), "LMT 50 m #ifH 2 3 VY Z 5> AT LD
Br%E &AM RSN, ER 77 v 7 5 — )V DM TV: #EEGERER B

V103a: A. Taniguchi, Y. Tamura, K. Suzuki, T. J. L. C. Bakx, T. Ueda (Nagoya University), T.
Takekoshi,C. Kahwuy, T. Ishida, K. Kohno (University of Tokyo), A. Endo, S. Tkarashi, N. Llombart,
D. J. Thoen, A. Pascual Laguna, S. Bosma, B. Mirzaei, O. Yurduseven, T. M. Klapwijk (TU Delft),K.
Fujita, A. Kouchi (Hokkaido University), N. Shunichi (ISAS/JAXA), J. Suzuki (KEK), P. P. van der
Werf (Leiden University), T. Oshima, S. Ishii, J. Maeckawa, R. Kawabe, S. Asayama, T.Tsukagoshi,
Y. Fujii, K. Ohtawara (NAOJ), M. Naruse (Saitama University), K. Karatsu, J. J. A.Baselmans, J.
Bueno, V. Murugesan, S. J. C. Yates, R. Huiting, and P. J. de Visser (SRON),
'DESHIMA: Summary of the First-light Prototype DESHIMA on ASTE |

V104a: T. Tsukagoshi (NAOJ), A. Taniguchi, K. Suzuki, Y. Tamura, T.Ueda , T. Bakx (Nagoya
Univ.),A. Endo, S. Ikarashi, D. Thoen, S. Bosma, N. Llombart (TU Delft), T. Ishida, T. Takekoshi,
K. Kohno (Tokyo Univ.), K. Chin, S. Ishii, T. Oshima, J. Maekawa, R. Kawabe (NAOJ), J. Suzuki
(KEK), M. Naruse (Saitama Univ.), K. Karatsu, V. Murugesan, S. Yates, J. Baselmans (SRON), P.
van derWerf (Leiden University), and the DESHIMA collaboration,

'DESHIMA: Recent progress on the commissioning observations |
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V108a: FHF A, B Sk, B S, T FOREE (RAURSE), K& 28, #ilf falf (ERNZK3R),
TFPC 8GR 2 M7 2 U ey 77 3 ) e MIBOEIR 7 4 v & — D,

V100a: BR 5Kfi, TR SRR, U R, VB FRED (RUIOK), K 4, I BT (RECE), /N
o7, w1l H, F W (FEAOEE AT, AN (REEA), JEI65E (BLA2DRAET),
CERGIER LICKIRT 24 Y Ty PR Y FSR 7 4 V8 — 0

V119b: T. Takekoshi, C. Kahwuy, T. Ishida, K. Kohno (University of Tokyo), A. Endo, S. Ikarashi,
N.Llombart, D. J. Thoen, A. Pascual Laguna, S. Bosma, B. Mirzaei, O. Yurduseven, T. M. Klap-
wijk(TU Delft), K. Fujita, A. Kouchi (Hokkaido University), N. Shunichi (ISAS/JAXA), J. Suzuki(KEK),
P. P. van der Werf (Leiden University), Y. Tamura, A. Taniguchi, K. Suzuki, T. J. L. C.Bakx, T. Ueda
(Nagoya University), T. Oshima, S. Ishii, J. Maekawa, R. Kawabe, S. Asayama, T.Tsukagoshi, Y. Fujii,
K. Ohtawara (NAOJ), M. Naruse (Saitama University), K. Karatsu, J. J. A.Baselmans, J. Bueno, V.
Murugesan, S. J. C. Yates, R. Huiting, P. J. de Visser (SRON),
'DESHIMA: Calibration of the on-sky MKIDs response

V120b: A. Taniguchi, Y. Tamura, K. Suzuki (Nagoya University), T. Takekoshi (University of Tokyo),
A Endo, S. Ikarashi (TU Delft), T. Tsukagoshi (NAOJ), and the DESHIMA collaboration,
'DESHIMA: A New Baseline Subtraction Method for Ultra-wideband Spectra

V238a: 2 5 (HiER) IR IR (RBOKR) |, NI 2, o1 S, R S, (I 52, i —3
(ISAS/JAXA) , Férh #, W% SKHE (HA0K) | filt SPICA F— A X N —,
FSPICA (KIARARARERSCHTER) - ESA & DHFIC X 2 HEEDAIKE A & — |

V246b: FEEF 5L, OB HEF, SR TN, i 8 RRIL R, BT B2, b A, OREE A, b B
P R EE, NIF K — (RHREESER), /MR A, K itz CRAURYE), LF T& 1 (EVZRR),
DEARIMRE T e WINERED: 7 — & figitfi 84 75 4 > DF%

X0la: HIR Ba—, 7T 55, BREF K, 200K B (AR, I (R5UK/ICRR), f&A i, J: 1 i
i CRBREESER), E. Zackrisson, C. Binggeli (Uppsala), L. Christensen (Copenhagen/DARK), #aH H—,
R 7% (NAOJ), K —fl (CRBOK), FA 5 (ALEK), HH Ef, HHE SGFE, W8 R0 (RETK),
2 R¥ (MPE), #invkER (LR TSER), /0 £ (BoXKR), fE SEd (B, KH —F (Cambridge),
MBarly dust enrichment in a Y-dropout galaxy at z = 8.312 revealed by ALMAobservations of the

far-infrared [O III] and dust emission

X33a: B. Hatsukade, K. Kohno, Y. Yamaguchi, H. Umehata, T. Wang, Y.Yoshimura, S. Fujimoto,
N.Hayatsu, M. Ouchi, W. Rujopakarn (U. Tokyo), Y. Ao (PMO), I. Aretxaga, D. H. Hughes (INAOE) K.
I. Caputi, S. Ikarashi (U. Groningen), J. S. Dunlop (U. Edinburgh), E. Egami (U. Arizona), D.Espada,
D. Iono, R. Kawabe, Y. Matsuda, K. Nakanishi, T. Suzuki (NAOJ), R. J. Ivison (ESO), T. Kodama
(Tohoku U.), M. Lee, Y. Tamura (Nagoya U.), K. Ohta, Y. Ueda (Kyoto U.), W.-H.Wang (ASIAA),
G. W. Wilson, M. S. Yun (U. Massachusetts), andASAGAO team, "ALMA twenty-six arcmin2survey
of GOODS-S at one millimeter (ASAGAQO): Source catalog and number counts

2.7.3 HAFMIRDEHFES 2018 FRR, FIRX v (2018/05/20-24)

1.

PCG23-01: il Sl 55 38, 1w <, WIBF FRRE, B Bk, A SRR, Fp 8524, I8iey 5%, I
e EAT, GEBR OB, B R, T SGE, AN BR, B B RS g, g 2T, SR, IEREY
Pk, MR B, S Mah, B EREE, A B, THRECRSET & 4 < KAEHE & R ENDIEY
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. PPS09-07: k45 B8, B B, i) ERAT, A 28, NIL Josl, AR B2, I0H 58, 5 %8, TMid-infrared

Monitoring Camera and Spectrograph MIMIZUKU on the TAO 6.5-m Telescope

. PPS03-P25: K ¢, WIf) BAT, 38 s, FIIF SOZ 3, REF B30, BRI BERE, (il e th, & B, A

Py B P B, JE SE, AR N, G SR AR BEORER, BT A, GERR AR, AN EIA, B,
fIEREY Pk, st B— & &, hH G WH s, —K 5 G515 58, NG BA, 78 KA sk
iz Sl A M s, NGRS, BIE Mz, Eok B I st R RR GER R, i B AR
He i, HI B, I EBORER, B BE—BE, TVideo Observations of Faint Meteors with Tomo-e PM |

. PPS03-04: 11 BEQHE, KB 52, Whia EAT, YA F—R8, B KL, Sk R, SN ., Wik [z,

R R, BT B, AR IER, &I &2,
M BRESRERAK 2012 TC4 DB — Tomo-e Gozen 71 X 5 %2 W i-EROES 4 v Ah—7 —)

2.7.4 [ERBHES

1.

Ohsawa, R. : “All Sky Survey and Meteor Observations with Tomo-e Gozen”, 2018/05/14-17, “9th
Workshop on Catastrophic Disruption in the Solar System”, Ikuta Shrine, Hyogo, Japan

. Kohno, K. : “Radio to (sub)millimeter observations of astrophysical plasmas” (invited),

2018/05/27-06/01, “12th International Conference on High Energy Density Laboratory Astrophysics”,
Kurashiki, Japan

. Jian Jiang : “A Discovery and Implications of a Peculiar Early-Phase Type Ia Supernova with the

Subaru Deep Imaging Survey”, 2018/05/28-06/01, “Shocking Supernovae: surrounding interactions

and unusual events”, AlbaNova University Center, Stockholm, Sweden

Doi, M., Miyata, T., Yoshii, Y., Kohno, K., Tanaka, M., Motohara, K., Minezaki, T., Kawara, K., Sako,
S., Morokuma, T., Tamura, Y., Tanabe, T., Hatsukade, B., Takahashi, H., Konishi, M., Kamizuka,
T., Kato, N., Aoki, T., Soyano, T., Tarusawa, K., Handa, T., Koshida, S., Bronfman, L., Ruiz, M. T.,
Hamuy, M., Mendez, R., Garay, G., Escala, A., “The University of Tokyo Atacama Observatory 6.5m
telescope: project overview and current status” (invited),

2018/06/10-15, SPIE Astronomical Telescopes + Instrumentation, Austin, Texas, United States

. Konishi, M. : “Development status of the simultaneous two-color near-infrared multi-object spectro-

graph SWIMS for the TAO 6.5m telescope”,
2018/06,/09-13, Austin Convention Center, Austin, Texas, USA

. Takahashi, H. : “The design of mirror coating system and its performances for The University of Tokyo

Atacama Observatory 6.5m Telescope”,
2018/06/14, “Optical Coating Workshop”, Austin Convention Center, TEXAS, USA

Yamaguchi Y., Kohno K., Hatsukade B., Wang T., Yoshimura Y., and ASAGAO team : “ALMA
twenty-six arcmin2 survey of GOODS-S at one-millimeter (ASAGAO): Millimeter properties of stellar
mass selected galaxies”,

2018/06/25-29, “Astrophysical Frontiers in the Next Decade and Beyond”, Portland, U.S.

. Kohno, K. : “NOEMA/IRAM 30m-ALMA synergies on the study of galaxies” (invited),

2018/07/24-25, “NOEMA /30m workshop”, NAOJ, Mitaka, Japan
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T, Mori, T. Miyata, M. Honda (Kurume U) : “Possible sciences with the ground-based mid-IR follow-
up observations of EC 537,
2018/08/01-02, “JCMT Transient Survey Team Meeting ”, The Univ. of Tokyo, Tokyo, Japan

Kohno, K. and LST working group : “Science cases of LST + AtLAST EU projects”,
2018/08/16-17, “2018 Radio Telescope User’s Meeting”, Eunhasoo Hall, KASI, Korea

Nishimura, Y. : “Molecular composition of local dwarf galaxies: Astrochemistry in low-metallicity
environments”, 2018/08/20-24, “IAU Symposium 344 - Dwarf Galaxies: From the Deep Universe to

the Present”, Vienna, Austria

Lee, K. : “The radio-loud fraction of high-z low-luminosity Subaru/HSC quasars”,
2018/08/20-31, “IAU General Assembly - Focus Meeting 3: Radio Galaxies: Resolving the AGN

phenomenon”, Vienna, Austria

Ohsawa, R., S. Sako, F. Usui, Y. Sarugaku, M. Sato, Y Fujiwara, T. Ootsubo, S. Abe, A. Hirota, K.
Arimatsu, T. Kasuga, J. Watanabe, and Tomo-e Gozen project members : “Optical Observations of
Faint Meteors with a Wide-Field CMOS Camera Tomo-e Gozen” (invited),

2018/08/27-31, “The 45th Annual European Meeting on Atmospheric Studies by Optical Methods”,
Institutet for rymdfysik, Kiruna, Sweden

Kohno, K. and DESHIMA /MOSAIC collaboration : “New science capabilities with DESHIMA /MOSAIC
on LMT 50m”, 2018/09/03-14, “Guillermo Haro 2018 workshop”, Tonantzintla, Puebla, Mexico

Hatsukade, B. : “New 2mm (Band-4) Receiver (B4R) for LMT” (invited),
2018/09/03-14, “Guillermo Haro 2018 Workshop”, Tonantzintla, Puebla, Mexico

Hatsukade, B. : “Obscured Star Formation in the Host Galaxies of Superluminous Supernovae”,
2018/09/25-28, “Japan—Latin America Forum”, Nikko, Japan

Kohno, K. : “ALMA deep surveys of blank fields and lensing clusters” (invited),
2018/09/26-27, “Chile-Japan Academic Forum 2018 : Astronomy and Astronomical Instrumentation
Workshop”, Nikko Civic Hall, Japan

Motohara K. : “University of Tokyo Atacama Observatory 6.5m Telescope : Project Status 2018”
(invited), 2018/09/26-27, “Chile-Japan Academic Forum 2018 : Astronomy and Astronomical Instru-
mentation Workshop”, Nikko Civic Hall, Japan

T. Mori, T. Miyata, M. Fukawaga, H. Shibai (Osaka U), T. Wada, M. Narita (ISAS) : “Spatial non-
uniformity at co-rotation radius of pre-transitional disk around a T Tauri star GM Aur”,
2018/10/15-19, “TAKE A CLOSER ”, ESO-HQ, Garching. Munchen, Germany

Kohno, K. : “Exploring the formation and evolution of galaxies in the early universe by exploiting the
superconducting astrophotonics” (invited), 2018/10/16-17, “International Colloquium of Mexcian and

Japanese Studies”, National Autonomous Universit of Mexico, Mexico

Kohno, K. : “ALMA deep surveys on CANDLES fields”, 2018/10/22-24, “The Universe by the Light
of CANDELS: Past and Future”, Univ. of Massachusetts Amherst, USA

Nishimura, Y. : “Molecular ISM of galaxies from local dwarfs to high-redshifts”,
2018/11/05-09, “Hendrik van de Hulst Centennial Symposium - The Interstellar Medium of Galaxies:

Status and Future Perspectives”, Leiden, Netherlands
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28.

29.

30.

31.

32.

33.

34.

35.

. Jian Jiang : “Multiple Origins of Early-excess Type Ia Supernovae and Their Implications”,
2018/11/05-09, “Massive Stars and Supernovae”, San Carlos de Bariloche, Argentina

Kohno, K. : “Characterization of dusty galaxies uncovered by ALMA 26 arcmin2 survey of GOODS-S
at one-millimeter (ASAGAQ)”, 2018/11/12-16, “PanModel2018: Challenges in Panchromatic Galaxy
Modelling with Next Generation Facilities”, Osaka Univ., Osaka, Japan

T. Miyata, T. Kamizuka, R. Ohsawa : “TAO/MIMIZUKU” (invited),
2018/11/12-16, “The Next Generation of Thermal-IR Astronomy: How can we Reach the Photon Noise
Limit?”, Lorentz Center, Leiden, Netherlands

Ohsawa, R. : “Slow-Scanning with Subaru/COMICS” (invited),
2018/11/12-16, “The Next Generation of Thermal-IR Astronomy: How can we Reach the Photon

Noise Limit?”, Lorentz Center, Leiden, Netherlands

Egusa, F., Mentuch Cooper, E., Koda, J., Baba, J.: “Stellar and Gas Mass Distributions for Under-
standing the Nature of Spiral Arms”, 2018/11/12-16, IAU Symposium 341 : Panmodel2018: Challenges

in Panchromatic Galary Modelling with Next Generation Facilities, Osaka University, Japan

Terao Y. : “Properties of Ha emitters at z ~ 2.3: derivation of Ha luminosity from multi-band
photometry”, 2018/11/12-16, TAU Symposium 341 : Panmodel2018: Challenges in Panchromatic
Galazxy Modelling with Next Generation Facilities, Osaka University, Japan

Tatsuya Takekoshi, Tomoki Terasaki, Kahwuy Chin; Keisuke Yoshioka, Tai Oshima, Hiroshi Matsuo
(NAOJ) : “FTS Measurement System for Multi-chroic mm/submm Camera”,

2019/12/11-13, “19th East Asia Submillimeter-wave Receiver Technology Workshop and 5th Riken-
NICT Joint Workshop on Terahertz Technology”, Nishinomiya, Japan

Shinsuke Uno, Tatsuya Takekoshi, Kahwuy Chin, Kotaro Kohno; Tai Oshima, Keisuke Yoshioka
(NAOJ) : “Development of mm/submm Frequency Selective Filters made with FPC Fabrication Tech-
nology”, 2019/12/11-13, “19th East Asia Submillimeter-wave Receiver Technology Workshop and 5th
Riken-NICT Joint Workshop on Terahertz Technology”, Nishinomiya, Japan

Hatsukade, B., et al. : “ALMA twenty-six arcmin? survey of GOODS-S at one millimeter (ASAGAO)”,
2018/12/17-19, “East Asian ALMA Science Workshop 2018, I-site Namba, Osaka, Japan

Egusa, F. : “Recent ALMA Results on Nearby Galaxies” (invited),
2018/12/17-19, “East Asian ALMA Science Workshop 2018, I-site Namba, Osaka, Japan

Tatsuya Takekoshi, Kohno Kotaro; Tetsuhiro Minamidani, Ryohei Kawabe (NAOJ); Kazuki Tokuda
(Osaka Pref. U/NAOJ); Kazuyuki Muraoka, Toshikazu Onishi (Osaka Pref. U) : “Detection of compact
CO clumps in the dustselected clouds in the Small Magellanic Cloud”,

2018/12/17-19, “East Asian ALMA Science Workshop 2018, I-site Namba, Osaka, Japan

Kohno, K. : “Science Advisory Committee (SAC) Report”,
2018/12/26-27, “ALMA /45m/ASTE User’s Meeting 2018”, NAOJ, Mitaka, Japan

Kohno, K. : “ALMA fellowship (2017-06B) report: Study of dust-obscured activities in galaxies and
their evolution”, 2018/12/26-27, “ALMA /45m/ASTE User’s Meeting 2018”7, NAOJ, Mitaka, Japan
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Kohno, K. : “Large Submillimeter Telescope: an overview” (invited), 2019/02/21-23, “International
Workshop on Submillimeter Astronomy”, Purple Mountain Observatory, Nanjing, China

Kohno, K.: “MOSAIC on LMT as a precursor of blind line emitter search with large single dishes”
(invited), 2019/02/21-23, “International Workshop on Submillimeter Astronomy”, Purple Mountain
Observatory, Nanjing, China

Tatsuya Takekoshi and the LST team : “Optics Design for the LST: Large Submillimeter Telescope”,
2019/02/22-23, “International Workshop on Submillimeter Astronomy”, Purple Mountain Observatory,
Nanjing, China

Tatsuya Takekoshi and the DESHIMA team : “DESHIMA: 1st light mission”,
2019/02/22-23, “International Workshop on Submillimeter Astronomy”, Nanjing, China

Kohno, K. : “Galaxy surveys using Large Submillimeter Telescope”, 2019/03/04-08, “Accelerating
Universe in the Dark”, Yukawa Institute for Theoretical Physics, Kyoto Univ., Japan

Hatsukade, B., Kohno, K., Yoshimura, Y., Tamura, Y. : “Science Cases for High-z Objects”,
2019/03/25-26, “NAOJ-ASIAA Joint WS on Power of wideband receiver: Exploring sciences at 7Tmm
wavelength with large single dish telescopes”, NAOJ, Tokyo, Japan

2.7.5 BERMARS

1.

10.

(T #%8E : TALMA 26 arcmin? survey of GOODS-S at 1 mm: Physical properties of ALMA-selected
galaxies] , 2018/06/07, SME(LITZE 2 2018, ZAE R

. & @%% . "Line emitter search with ALMA 3mm data , 2018/06/06, SRiAME(LHFZES 2018, ZEUE R Y

. 38M . "Northern Sky Transient Survey with Tomo-e Gozen |,

2018/07/10-11, K 2 2 v b v KLY A, EMHIO O X D BRASULE v ¥ —, REIR

. K . TTomo-e Gozen /Ny 7 ¥ FOBUREE, |

2018/07/10-11, K> 2 2 v b v AP 4, EMHTO O &0 BRE b v ¥ —, EEFIE

. KE . TTomo-e Gozen FHEFERBIN 2 4 v 79 <, |

2018/07/10-11, K> 2 2y b v AP 7 4, ERITOO &0 BRE bt v ¥ —, EEFIR

. Jian Jiang : “Searching for peculiar signals of early-phase type Ia supernovae and their implications”,

2018/07/10-11, K> 2 2 v b v AP 4, EMHTOO 0 BRE bt v ¥ —, KEFIR

FERE . TEPT R MR AT ¢ R oBm,
2018/11/17-18, &5 2 [T KA RE X, EZKXE « =¥ v 82

. P89N : "Molecular line survey observations toward nearby galaxies with IRAM 30 m, |,

2018/07/24-25, NOEMA /30m Workshop, EVZ K&

NP THEUKET 8 A e KSCE (TAO) BEIRAMER T2 513 2 7 — & A3k & RIE |

2018/09/05, & 1 7= FNEHAHE 2 S 2 =T 4 V=7 > a v 7 HERKEARIX v > S A GHEE R
itsit v & — RS R A — L

B THEKYET? & H 2 KA TAOS |, 2018/9/10-12, 2018 fELENERIMERSCHEIE RS v R P74
12030 FERDWEMRIMER AR E Z D 2018 K |, BEINZRXH =%
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Wl < TN s S AT DG AR E D BT
2018/09/22, £ 12 [l FHEDCAHFZERAFE D 72 » DFEHASH L, RIREFERY: (KIR)

W DRI S ) P v FETEE ngVLA S |, 2018/09/23, HA A&k KCHFHIMEA RIS <
A —=7"72020 F 1\ VR T L, HEKY

W TREIY 773 ) RS | 2018/09/23, HAEM &5k KOCEFHMPENRIR A Y —T 5~
2020 55 1 R[> v R A HEURY:

PEARF : TGalactic diffuse molecular gas detected in absorption toward ALMA calibrator sources; ,

2018/11/24-25, Cosmic Shadow 2018 7 = — 4 —WIHR TH 2 54, IHRIEAET KIERE REl &

FEM . TOptical GW Counterpart Searches with the Wide-Field CMOS sensor camera Tomo-e Gozen
on 1m Kiso Schimidt Telescope

2018/11/26-28, Frofhiadis TE )Y - KO AIHED) 2018 AFEERE S v R 7 A AR

KRB, W1, N N (RUREAE), BN E—BR, il 3RER (HAR R R—2 77— Fifs), B &k, H
B (JAXA), Tomo-e Gozen %A Z¥ A7)V —7": THERARGBHAFTIAGE CMOS €44 7 A X5
Tomo-e Gozen 12 & 2 N RAEDBI, |

2018/12/03-05, 5 8 [0l AR—RAF 7V 7 —2 v a v 7 JAXA JfaMi25die >y ¥ —

W . T~y EE O ZEHIE X ORI O KRB PR A8 81T % iifty  (FHREHH),
2018/12/05-07, 7 7 ~ LY BEEDFSe V, TR P & &

WP . TR 7 S VRS | 2019/01/17-18, AR KCEFH YA IR AE < A Y — 77
>2020 2T Y RY T L, ENKLE

K. TPy 7U@ric k2 R OB BIEDR D TH Y A MEROIZ, |
2019/02/18-20, & 35 [0l Grain Formation Workshop, 7 — b & 7 VA EE ) MR

Tatsuya Takekoshi, Tomoki Terasaki, Kahwuy Chin; Keisuke Yoshioka, Tai Oshima, Hiroshi Matsuo
(NAOJ) :

“FTS Measurement System for Multi-chroic mm/submm Camera”,

2018/12/20-21, FHEWBKE S v AP 7 L 2018« THEKFEOPRI A v 2, | —JE

Tatsuya Takekoshi, Kohno Kotaro; Tetsuhiro Minamidani, Ryohei Kawabe (NAOJ); Kazuki Tokuda
(Osaka Pref. U/NAOJ); Kazuyuki Muraoka, Toshikazu Onishi (Osaka Pref. U) :

“Detection of compact CO clumps in the dustselected clouds in the Small Magellanic Cloud”,
2018/12/20-21, FHEWBHK ST v AP 7 L 2018« THEKCFEORERY A v 2, | —JE&

Shinsuke Uno, Tatsuya Takekoshi, Kahwuy Chin, Kotaro Kohno; Tai Oshima, Keisuke Yoshioka
(NAOJ) : “Development of mm/submm Frequency Selective Filters made with FPC Fabrication Tech-
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3.1 RAFELRIK

3.1.1 RE

AREBIAPTIZ 1974 4 (149 4F) 4 H 11 HISHRRPHREKLE D 5 FH QBT & LTSS L. &
EHIIRDEY TH 5:

AREBIPTIE 105em > 2 v M EESIC X 2 RN OFERE OB 2179 . RE B
B, 2EORCEMFEH OBIIPIZEIC AT 2. RGBT OILFRFICEE§ 2 FHZ &k T 2
fed iz, PREBACEFEANHZ S 2RI o T3,

KRBT 1974 O L DR A E o BHEFEF ISP %2 B L RN 2 FA I T 2 i oEE &
T &7, 1988 4F (BRI 63 4E)7 H 1 HICH K SCADIERL RS ISR S 7z ot KRBT IR
PP R SCE BB FSE ke v & — OBIMIT & 72 5 72, 2004 4F (PR 16 )4 H 1 H, BRCRSAIZHIEA &
o,

2o DAL THHAFAFHOES IR S 1, REO RS, KA, 2 L OhEdse ittt a
R B 2R CTE . L L, BT & 7o TUUBE, REBIIFTOEE I S [HKD A% HEEd 5 721
T, HOEEEHHDO N v 2D BicHiz ki@ o iz HIETHERE L TE L. £, HAOKX 2
S 2= T4 ICBT A AREBMIFTOMEN T DIRA I L 72, 2 L Tdiid 559 30 4k > 7 BIfE £ TOR T D
FEOL BT OMEN IR ELEAS B 2EBR0BD E ko0, 40 P HITH > kD L FFH % S
e znz Pl & L 7EE L 2016 4F (PRL 28 ) JEA D > THET L, 2017 4 (PR 29 4F) £ S 135 L WHIN
ETUREIC X 2B 2 BIR L 7.

3.1.2 IR

PN, BIEOREBLFTEHRD 3 DD DWW, HEMAGEE 2 S OBTIC O THMNans x Lo
A

(1) BT RS A DL

AREBEATTIXBARTLURR W, GEEZRBI O FHThH > 7. L L, BOLKREZ S DR ITHIE
T B0 5 CCD % o 7z B RRE T2 B A L, 2017 EHE % Tk, IHTD CCD #EETH % SKx8K D
KEILEF A A 5 (KWFC: Kiso Wide Field Camera, 2012 EEARE) 3 2 2 v b Yi@iio 32 81 &
LTl TE R, WL TRIROEE L L THF 2D TE -B)AHE CMOS 41 X 7 "Tomo-e Gozen, 73
2018 FEEICTER L, EH 7 7 — A b 94 FTHIIL 72, 2 2 THAEEIL, 1 4E% 513 T Tomo-e Gozen O R
T o < DI A

AREBIFTCIE, WEEE £ T KWFC 2 o7 R H Z i T E 72208, 2d 2 b eEIEFRMHO%ENILZ O
7 OICAIREINERIR LB I HOBITLTE Y, £2ENTHREIRY $E AL & dvNEEdE o AR 75 4t
IR % 203 2 MR 84 fif S iz, 2 D & 9 2R % 84 <, RSB oL FHF SR & Loz
TLU, ABEEWIENYA e 23y PEEBE W) ARBFICRAZ - 2 WEEE 25 L, 5AMA D
WF7E 72 & NCHEEBAFE D 7 O ICHHSESFMICHH T2 2 L & L, 2L, 2EOFCFEHITIIHA L olt
ez A =71, HERIZSML TuZ TRAMMILFRIE) OFEE2 L5 L L L. SHED I,
Tomo-e Gozen IZ K % Z DHT L \WZHEZ ilBRIIC =M L T\ 5.

AREBAT OB ORLE &5 L WBLIGHH S 2 558 2720, B4E TRES 23y by v RY T 4 ZHilfE
LCERD, ZNUIERED ICY 2 2y P2 HOAERLFORROE & L Cikiiz 3 2. S4EEI, 2018 4E 7
H10-11 Ho 2 HElIcbh 72 b, EIRHTO D & O B E 3l v & — 12 TEME L 7223, Tomo-e Gozen & B
LB P E Y 77— O OICET 2 5K & SRS OSME 25T, BhlciEb o 7.
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(2) FAHE DL
BISEE % b & 3 2 T 1, BI%E &30 A CAFBIIT & Lo BEALETH 5. KEBIFT
AR TR AT BOUR B R SO R 3 R OB IS W TV 2. S4EIED 3 42 6 4 hvsRRIc Y
Fiw OB, 7 — & R, 75 IS BEE O HMORNE RT3 2 — 2 RIBIEL 7. £7, F— 5 R
EAUKFRE R, HREEAY, DAL TRE, THRY, SHAED 4 KEOHE 25 40 ERIC, £
RIRSF DA 6 4 ETRIfFo 7.

HADELHE RS & kD, 2EOKFORELAFHORCHERE LCOMiflE 2 52 L2 2h %
FETMMEERLTED, LRAAMET & IEBIRE <, BIFTOR S KNAEH0 15 L LTRFEIOZ
IALUEHET 2

(3) HbyoH#E 7 & NIk 2EIT

RATHEDOMAR DR R ZHERIEILT 2 2 L, JNOEKRTORBEI & L CRPZCHESINZEELTETH
%, REEHFTCIIHEPEICHT 2 REEE 280 0—o & U, THuskelz3E, |, TR, , TR
KB, BEDTYN) —FHERZRETOTEL. £, 2004 02513 TREEDOS) ICX 2HBE W LIEH b
EHRIfTbNB k) ickoT.

COXH) BRI O 7 7 Y —F 2 KCERDOHPTHREL TfT>TERLD, IEIEHAN
VENERBLU TR ZEDONAAL A7 L LCORENZRI L, BERF 77 ) —F 2% T3 2 L3
T, WBUEED AN L, MR IO ERIREER OIS U T THIGEEE ) 2o O TRE&EIG, & L
TO7 7 b —FOFENM, FWFERDO LI & EHTHE, ELTLlovhflikL cw e Lk £k
KEHEDLBRICIT O WTIIEL ZDEEMN ) b b X ) 12> TET W30, KREBIFTIZBAATLIE
SEXF I CLFEPHEEE DB N 27> TEL, 2D LHCHTR & O@EEZ, B/ 1T IRAT
L R TREREOED L DS 2@ L T 2 Lo L, 2E#ENICED 2 Z L 2B L <.

W5 D HARDREFIRDLZ: EDEIRFMEDLIC LD, R¥EDL S Dfis, & IcHTT D/ Z D E O
WP B I Z B RO SN T WS, KEBHFTCIEZD 10 FEI EIE 42T, BllloEeEBIL
b & D TR E AT AN DORBATICRI L 7. S8 S 2 FOMICBIATICRES R ik Z2 Hit 1) 7 k8
233 LB S 272, 2 DROLEEN 2 Wg A 70 L WEETREANOBRAT 25| SHi 7)) 2L L%,
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3.2 AEHAMDEE

2T, REBIFTEED 3 DD > T, S4EEDBREINFICOVWTE LD 5.

9 TEIIWRSCEORLS ) & L COIEENC D WT, FirlcF 1% & 4% 5 7% Tomo-e Gozen DBHFEIZ DT
F & d (§3.2.1) , FHlBAIR X 117z Tomo-e Gozen % V7RI OWTRANT % (§3.2.2) . BiFI2EE KWEFC
THEL DT =N 5EOMICHBINTED, 24 Ty 2k S 1, 5B bimsubsfi< &
I ns (§3.2.3) . RO TN TH > LEEGHK TR I N T =2 1220 ThH, RIS 7—h
A DA TE D, KREBHIFTTL 72 7 MLEERNICT IO T W2 (§3.2.4) . 29 o 2 BLHIK ST
BHABR—AL LT, @R L F— 2 0@ 6 I (§3.2.5) I 3HICBIHIPHEE OECcH 1 | BHEER
% DIEEERBERI/TOIN TS, BT L ZOFTEIC X 2 R ZHCE L OHERY (§3.2.6) , KICEWRE
(§3.2.7) , Z LT - MMRESEFTOME (§3.2.8) ILF LD,

RIC TEEBE O £ L TOIEENC DT, FIAEE D ICHEHICEME S 7z Bk & ISl 5 DD K
2 & B BIRNTEE (§3.2.9) ZEHRICE L.

gz, THOGHEEEZ S Nic&Eot, & LT, SEIERMEREXE2 Lo THNL (§3.2.10) , 72
FIHREATOEE X7V vy 777 ) —F) - KEIEENCOWT (§3.2.11) ICF L. SIEEIR L I,
EWERPITEL - TREEORE-O L ) s 292 L, BERNZIGEID B X 1z, S8 OMTERR - #
SBIGICEBWT, RERRAT Yy 7R3 L2 MFLTVRS.

3.2.1 AKRBBLHABHEE CMOS A AT Tomo-e Gozen DFIF

a3y FEEBEOHRE (49 ) % 84 BD CMOS t ¥ ¢ ) HIAREF S CMOS 4 X 7 Tomo-e Gozen
DFAFEZ 1T > 7. Tomo-e Gozen 1, £ v HZHiHEE T THW 5 2 L THREDOEENM LB A R— 2tz 5B
L, Y23y PEEHGHOEHELENDORIA X7 OEE L BRICT 5. 4T XD, ek 2fps DA EHH ]
(20 ) 2R THIHTEIT 5. Tomo-e Gozen DA XA 7MIZE URFID4EDHA X T72=v + (Q1,
Q2,Q3, Q4) 5% %. 201742 A o ilBuEH ZBia L T/ Ql 2=y Mg, 2018 FF 11 AIZiZ Q3 2= v
A%, 2019 A3 HITIZ Q2 2=y F2Mb D, GH 63 DR 2L 724 X 7358 L 72, 7, Tomo-e
Gozen Z I T 2515 & 7 — ¥ RHTHEI RO & Y 7 P o 2 7 OFAFE b EM L 72. UNICSEEI T
7z Tomo-e DFAFEDFEMZ F L © 5.

e Q2, Q3, Q4 fEADBUE
Tomo-e Gozen Q2, Q3, Q4 EHRDOBWELIT-o 72 (FifG, W, K, NG, BIE, Ak, R, 58, 5K,
fIEREY, #OR, £, HH, —K, FRH; Tomo-e Gozen BiFT —L4). L VI BEHRI N HRX—ZA 7L — b T,
WRZERLZHIDHLiIck higEfb e o> %7 MUZEBILTw3 . 72, Bk, Mz, 7 1 L7 Bosci
BEDBEDNY P v 72 RET 2 TREZEDIAATO S, BKIKTH % Q4 EERDN—2 7L — + il
fETI 30cm AARIICIE->T10 2 70 Y DT ORBEAD M L ZRK L /2. €I 22 Iy FE

Plate; HAP) ZX—Z 7L — b @ 3 RIGHIE Dt 2 FIC B U 7. BRI R 7 KRB % G L 72
R, HESioH—ERMEICT QL Q2, Q3D 3 AVRBEMR L Z EVErO SN, T, vy
DIFEHIR L T ERUREE (~57 270 V) DN OMERE THETETCW»E Z L2 HKT 5.

e Tomo-e Gozen Q1 .= k DKE
Tomo-e Gozen Q1 L= b DOEEZENEL 7= (M, KEE, &G, NG, 1JE, IV, R, 588, HAK, fiE
KA WOR, AR, FH, —K, FRH; Tomo-e Gozen fAF T —L4). TNE TOFRERIC LD Ql 2= v F D
BT =2 Dy FHAIMICRET ZHEIRDEE E o Tz, AN LIV 7 b= 2% =&
B L AR, ADC A= FDY 7 7L v ABEOEE LRI A#EYTh 5 Z &, ADC F v 7OfEEE D
5-10%IC BT MZE y t ORISR L TA T TH 2 2 LMY S It 57 ADCH—FD
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H3E KXFEE N R v & — RGBT

& L, FERETD ADC F v 7O, KRR ADC F v 7O % FEhE L 72558, 2 oRMEORHEICE->
72. Q2, Q3, Q4 TiF, KEKD ADC A — FZ#E#H L 7z. ADC A — FORBEDOIEIC, Q1 2=y F Dk v
Y 44 DSHAP 225 #D3NT 02 2 AN L 72, 2018 4E 10 HIZ Q1 ER 2 A L, HEEEEE 2 Eii L
7o, 2 A4 BRI (Q0 2=y DL EUFHE) IKEE L v Th Y, BERGELPA Aok
RS D B

Tomo-e Gozen Q3 L= k DfflA_kIF & GRERELH o S

Tomo-e Gozen Q3 =y F DA EIFE Q14+Q3 = b OFRBREIH 2 520 L 72 (li, K, S, /0
B, TJE, AR AR FERE, B, AERES, BN, 2R, hH, —R, #%H; Tomo-e Gozen BiFEF —24). Q3
=v b OAR L% S g THEM L 7. BEEERORER, £ 41 D1 DD F v v RV DEFIN
NI EDHIHL 72, Lo L, BBREII 2 5% L T 2018 4F 11 HICHhEEHERICTQl 2=y M &
HBbEIE4 By TOMBREEMRL 7. 7 4 —h ARBOFER, 1 DOERNLHEICT, 41 DOk v
FOVTNOHIFIZBE N THY — A v 74 XD PSF( 3") %K T 22 L 2R L. 2Dk, Q3 2
=y b 2ERH? SIS LA Z FE L 22658, AEAR Y07 VX 7L T v MER (FPC) ©
283 a— P LTWB Z EDVHIHL 7. 2019 4F 1 HIZEHE, 2 HIC Q3 2=y P2 ERIA~NEL, £
42 2 v O IFIREENE) 2 a2 L 7-.

Tomo-e Gozen Q2 1= + DA 1T & FEREIH 0 i

Tomo-e Gozen Q2 = v b DflA LI E Q1+Q2+Q3 2=y + OiRERBIN % FEHE L 72 GFir, K, &
&, ANEs, BJE, AR, AR GERR, TR, AERER, R, £, hH, —K, #F&H; Tomo-e Gozen fFEF — L4).
Q2 2=y F OfflA EIF & ZJEFEERE CFEM L 7. BREERBROSE, 2 21 & v OIEERE) % iR L 7.
Z D%, 2019 4F 3 HICEEHFERICERL, Q1+Q3 2=y F EAb¥ Til 63 DX v Y TOBMNTL
WLz, 74— ABROFER, 1 DOERMEICT, 63 B0 Y FDOLTNDOHFITE W THY —A v
THA XD PSF(3") ZiERT 5 2 &2 L 7.

3.1 PG (11 547 Tomo-e Gozen Q1 - Q2+ Q3 2=y . /HFD 1/4 ZEHBEZEH T 25 3 —
AR 7.
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e Tomo-e Gozen DT ¥ ¥ LEEE DO SE

Tomo-e Gozen D7 ¥ ¥ IVEEHOSEL F L 7= (WM, K, &6, /NG, LE, A, KE, 81, &
AR, iEREF, ROR, 7%, sFH, —AK, FH; Tomo-e Gozen FIFF — 4. BB DK R, X o ViR DRk
5 =P34 FEA L, BERCAIDS TN A RIEDE LD Tk, JEORE, A X L BEE S v 7% >
2 LVDSHEEICTRAET 2IRET 7 =2 E K TH 5 2 EAVHIH L 7. LVDS EBE 1328 7 - u 715k
72 OEFRREIE DR W E AR ) A RDWELZITR T\, 22T, 2019 4E 2 I LVDS @ EHic v
7z Cat7 LAN /7 — 7 )L % LVDS BEHIFRIC ST 2 s % FEMi L 72, K550, LVDS S8 Lkt 7 —
ZRHIT 2 2 ISR L. WBEL 7 =B S Do SRED 7 4~ T, %o LVDS SER/DES
F v TDR? AT 2 2 L CRENT BT LRI 7.

Tomo-e Gozen D J&AMEH DB

Tomo-e Gozen D 7 4 VI EREDEAFE & GPS 2= v b OFlliZ FMi L 7= (QliE, K, &G, e, T,
ANBR, AR FERE, 5K, IEREF, BOR, £, HHH, —K, #H; Tomo-e Gozen ¥+ —24). Tomo-e Gozen
VEIEENLEH A 7 A RIS TEM Z i3 % 08, FAEFEEPRR LRI AHN D 7- OISE A 7 ABORD D
W7 4 VY BB TE S, 2018 FFEAK F TIZ SDSS g /N> K 31, SDSS r 23> B 314, SDSS i /N> F
SHE, Ho Mg 2l &, cno a7 4 WY 2T 270D 7 4 V¥ BV Y 1 lZEM L 7. 72, S
ZFaT T F 2= R L7 4 VY SHEROBAFEZ ML 72. 2D 7 4 V& SRS IS 2 flio
INEE7 4V ZERCE ) LB 7 AROB ORI L TWw 3. fHHRICT 7 F 22— 8 HMh
03 2L TEHN I AROHHZE S &) 1IHBT 5. 2018 fFEIZ X A DEUYEL 7 7 F 2 2 — % DBRE)
B Z ML 72, £72SDSS g & r NV FO/N7 4 L& 2 BUEL 72, 2019 4EEEICEREEEEZ BT 5
FETH 5.

Tomo-e Gozen (& GPS R 2 39 % 2 & CHMEE DKL T — % 2 G TE 5. Z ORI T — & Dot
WEZIRS FE % Sl 3 2 72 D12, SEEHEEUH & (307 L 72 1PPS GPS RZIZER L ZtucFI L THRET 3
LED [n[#% % #Efi U 7. 2 OFHlizEE I & » B 10 B O EECHR AT 285248, > 23 v b
Ui BE OB %8 C Tomo-e Gozen D& Y HZHEI S 2 LN TES. ZOFHMIC X D, Tomo-e Gozen
DA T — 5 D3 £200u B OMRIEEEZ R L TV 5 2 L 2 HER L 7.

Tomo-e Gozen 7 — % Hifs - f#lTs A 7 & DG & BilFE

Tomo-e Gozen 7 — % Hifg - TS A 7 L DEGEE LT 21T 7 ORER, £, I, &G, #ii, /NG, 7
P, o, AV, R FERR, R, AEREY, IR, R, — K, #RH; Tomo-e Gozen FiFEF — &), 2018 4 4
ARG ENPTARBEG AR E NI 2 EEAY — %2 3 AE L 72, 72, 8 HIZ1Z Tomo-e Gozen D
T ZENT DA YA LT —H A 7 —N"2HBIC3HAHFREL. N TAMIE, 77 v MilER E
ORI N Z, BEABREINC 38 2 wes fillE, coadd WD N4 754 Y 7 7 2 7 DIEEICEHIET
%9k ot. £, KWFC/KISS OV 7 b X7 % SEICfl% L BHTEREH A 77 4 v OR§E
BEML 7. B AR Z2IHICHE T T2X 22— AT LDOMEL ML 2. 25 2321, 2018 4 11
H S 132K — XA LHEHTEE X OBk R OB OB 2 FEE L 7. KWFC H#llla >y —
JVEHEHE encke 12424 % Tomo-e ABLH 2 > Y — VB kaneto DILH EiF &, BUHRG S EH teru @
b B RFEML 7o B - N — AR & A v — IR % teru 235G L, Tomo-e DIbEE
HNZ kaneto REHCHMEI 5. £, web 77 7 IS TEEBOHIME & AT — 5 AEHHLEER Y 7 b
Y7 L7 tel_control, tel_status % teru ICHEZE L 72, Tomo-e Gozen D 7 — % % [FE7 K LH SMOKA & &
T LANEEIET 2 R RETERICBI L T SMOKA F— & EfEt L, BB Y — N %2 ARG R R IS ERE
L7z. 72, Tomo-e Gozen IZBIT 215 % I T 2 72 D DB Oi%E % 5HMDEE £ Blls L 72, Tomo-e
Gozen DB OMEFTIRIEZ WFUL T 270D Y 7 b7 27 (skymap) DHFEZ T 7-.

Tomo-e Gozen (ZB£R$ 2 HimHi & BT A > 7 7 Dl
Tomo-e Gozen XAV} 7- BiESE & BT A > 7 7 DR 2T o 72 (OKIE, 7%, Wim, &G, 7, NS, +
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JE&, AN, AR GERE EOR, EREF, #ER, FH). Tomo-e Gozen DIEE DIRYL, Lt DIRDL, KRR,
B OEF TR Z R T 2 7212, REBHFTAHOXBE =126 BDAK T4 A LA 552l
FTAATVA AT LRME L. i, ZEOFHFEBFAD I 2BD 4K T4 A7 LA 6% 5
O AT LZHEEL . ZEBOREFTEENIC, Tomo-e Gozen D MIE 2 ERENIOEHZ HIN & L /-
AR 2 R L 2. RS BUIFTARAE OB ZE % Tomo-e Gozen D BN Folfl U 7= WG HER L 72,
Tomo-e Gozen DENITIZ @B OEKFBEE S KWFC 8 & i U 10 £ 5L RicHim$ 2. Eam SR
OB KT %720, WREEROIRDAEZR & X > T F > AEE% 28I 1 [BIS S ¥ 7.

3.2.2 Tomo-e Gozen ZHWIHAR

BHEY—XI8A
SRR, KT, WA EAT, AEEWH, AR, RHHER, Jian Jiang (REKRYE - KICABH ML
vF =) BAKE (HEAY), HpftRE (ENRH), ZHES (Kavli IPMU)

Tomo-e Gozen DJAIFIRMREE )] &, FiA M LRFHZNZIEX 0 TH 5 T LI X 2 @RI (X 2810
F—rN—=y ) 2420 LT, BIFER A BIISEA: RN PTRE Z2 SEi A 1 b 7o 2 S 2R KRR — XA 2
LT3, 1 Woicm USisz2 BNt & U CEEEIBI T 2 2 itk b, BF R avy 7 7L A4 777 FED
R RO R EZ THWE L, FRHICbOO2FRIRO I R S FH T 2. R, SARIMRR A
BEN O Em SRR &odHE U, S EBELC ICHIRREEIE 2175 2 & bEFE L TW» 3.

Q1 DFEKAEZIT T, 2018 4F 11 HEX D —_XABIHIZFB L 7. 1 1 H 720 2 Hz 07 — % % 12 Bk (G
6 FOIE) B L, 2 x 2 dithering TR V¥ ¥ v 72 2 (Dec NI X v v 713555 ) B % Fhti L
7. MR (100) 1%, H2MEWEEFIZE W T median T 18.5 i L > T 2. PEABLIINAL X E®E D
EPRENTE D, K TOXR17,000 FHEDT—F UG TE TV 5.

PR AEH T — ¥ Ty 7 b = 7, Y — A2 W T 1L RUBEFEAD T — Z 125 LT, R —
PNICHEAE A D Pan-STARRS O r 3y F2EERICH L CHl EHA T, 205 ERMHIC L TRIFME %2
79 AT DR LT, ZnzHFHL T, SN 2019cxx 7 EDEHT B DFE RN L, Gemini-North $at§s
GMOS, ¥\ 3.8m Histfi KOOLS-IFU TOMFAEEZITo 7. TDAL T4 v —HlZE LT, EK
IRRA B DAL Tw 5.

S8, MRITEOUEFICL 29 — XA ORbZ21T) L L b, T—FY 7 b7 = 7 DRSS
L, ERBFORNFE R OHEBL 2 HI5§.

Tomo-e Gozen ICKBDENR 7 A O—7 v TEAIEFHI DOEE
Frimak, GEREE, LESF, —RE, HEEH, REHR, NS, WaET, KRS GRERY - K
BN v =) RN, EORR, EREFRE R, RORE — A& (REURY: - KRBT,
PRI AL (HEUKS: - By 2 N FHEEIE 2 v 9 —); BNAD D (BEURY: - KICERD; EK
Y (HEARY); HbAERE CGRALKRY)

2017 fF I pikE T ELHE AR & OF IR O TR I 11 (GW170817), Z DEERBLEAISRIED T/ S 7
C L CHEMH L BRI EEEOEEEIC X 22T Xy v Yy — KIEDPEEZ T 2. GW170817 DL
N X o T FEEEARICIERIETHEIN T IED 1 /7y LRI 3 0 EDE « SERIMEDO WG
KEDPMHET 2 2 LRI D, T RERSGEROBIG TR I > Tw 2 D02 BE T 27201213 &
572 5B OEARQINETH 5. BITEOFTE PRI X 2 EHITHA X b OPERGREIZE 100 -7 B
EEZoTED, MIEREDEEIZIZINAEHEFIRKD 54115, KEEHFTCld Tomo-e Gozen DFfF> 20 FJ5
JEDOBEF 2150 L THBROIRLAFERIND TH A ) HIPEA XV F OAEDEIEREZ AL Tl
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2019 FFHEITIE 2017 FFLUER OB M IS AGET (03, 2019 4F 4 HBR) 2368 b s, 03 13K 1 4
HicboTE I b2 PETHY, ZOMEZBEBRZMOTL S DENEA XV PRI NE LEZS
N3, ZNSENPEA X+ OFERITHEEIIC RIS L GEBIIZ FEHE L Tw < o, SERIEENEREOR
BB AT L2 L7z, COYATLIX, =0T v 7507 = TEHP N BT 2 22 KRR
TH % VOEvent 12X > CTENPEA XY MO 77— b 2ZET 2 L, FREIPEREOM EPERZHEE D
I B ARG SBMITEE 2@ 2R < X ) ICEBBEORA T4 v 72 PE L, HEIWICEBI %G 2. 7%,
BEN X > TR SN T =Y BT EEEAO LD ERE L 7N, 74 VY 7 b7 2 T2k 3EFK
HRHDE Z b, BERRAEY A L7y 7783015, 7%, Tomo-e Gozen T & % W RAREEE 13 5 1B PR
BHF — 2 J-GEM O—BtE L TE I &\, BTN ORRENEH ORI 4 774 YN ) I3
J-GEM D% —=NIZT7y 7r—FE N3,

03 125eVi>TE T h b BN GEORBIEN (ER13, 2018 4F 12 H; ER14, 2019 4 3 H) 128V T
Btz e EHA Ry b OB Ao 720, BT 7 — b &2 O REREHNC X o THBERBEHIS 2 5 2550
B CEIET 2 2 L 2R TE . 2019 FFED O3 B LTI ERMES AT L2 7 Iy a7y 7L TLEE
HzHiET.

X #EE MAXI J1820+-070 D&
KPS, R EST CRRURY: - RSCFBEMTE L v & —); ISk (HaHBErZenT); miie s (il
KREE); BAE (WERY); NAGRTE, MR CRILKRSE); BYHESC (CRBRORS:); FERNGR (A ERAE)

MAXI J1820+070 (% 2018 4 3 A 11 H 12:50 UT 1 MAXI/GSC DFR L 7~V o»0EICH 5 X ##
F7 Y2V PRIETH S (ATel#11399). X M S BKE TSI FIERWRICE>T7 + 0 —7 v 7HH»
FEINTH 5. WEEOREIPHEICEHELT N A ONL L on—PREICHE 77y 7 A — LA
THDEEZSNT VS (ATel#11418, 11421, 11423, 1Z2>). KiFIX 2018 £ 7 H 5 HIZ Y 7 MIREEN L &R
L (ATel#11820), 2018 4 9 H 26 HITFH O N— FIREEICEE D (ATel#12057,12061, 12064), /N— A b & Z 7=
(ATel#12534). 2019 4F 3 H 12 HICBABDETHUOM 2 2o 2L E S NTE D (ATel#12567), 51 &
HEFHIN TR RETH 2.

N—Z FFEAE L 72 2018 4£ 3 H 11 HiZiX Tomo-e Gozen 1& Q1 €Y 2 — L2 fiH L 723 BEIH % 17>
TED, 77— 12T 2Hz TO74u—7y 7H8M~EFEML 7. 2018 £ 3 H 11 H 18:37 UT o7 —%
POIEFEIL 74—V FIicw2 B L L THEREEZH (~ 0.2mag at 2Hz) ZFHI L 7. 2018 48 3 H 14 H
19:24 UT 1213 162Hz OE=% Y v 7 BIHIZFEM L, AIEDET 10ms 27— VD7 L7 BRELTVWDE I L%
R L 72 (Sako et al, ATel#11426). Z DfEH %3217 T Tomo-e Gozen TlE 2018 4F 3 H 11 HX H MAXI
J1820+070 DEIHE =%V v V@Ml Z EfE L 72. BRAEICEEIT 24 KADIA P A— 720G L 7. Blllo
B, KO 10ms A7 — VD 7 L 7IZDW T DM &< I 2 T Swift/XRT OJEEERIKE & o ik % 2 i
FNm HARRILES 2018 SEFKFBHERITT W02b (KE), W03b (/NARR) FiE ot L 7-.

Tomo-e Gozen &% Crab /X)L —EREI
—ARE, LJESF, BEAEST, Frtis (RO - KCFHE R v & —); SFECk (BN K CH); B
P (AR, IRINEBR CREURYE - ©y 7 NV FEEHERRIR X v ¥ —); hifiz, R,
RKNEHE (ILTERE); FRIEE (SZarfifRes)

PN —IZ SV ZRDEF Z B S B VW ORRITH T 2 KIETH D, 2D KE 703 EEAiE§ 2 ik
HFHTFETH L EEBEZLNT WS, »OLY—IF, B2 6 AV 2 E TOILWERETEMZ OV A2 ¥,
W= 2 LB OBERE ) fEIR, A, BIE AR SIOEVWDH B EBbN S, KEBMHPHEE X 17z Tomo-e
Gozen /1 A 7%, —ftN7 CCD A X 7 CIRHEL 2o 7z, BRI REEZ TG L 7SV —% 7 = — X
L72BIMTRE L 22> TE D, 612, HEFEE COBMTIXEE L 225 7%, AW 21520 U 7RG I
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X 20V 2 DREEHDIHIERRAD OV —DENL 7 AEEDHEE L > T3,

2018 4EICi¥, 3 H, 4 A, 12 AIz&EF 7 B, Tomo-e Gozen iflifiEE Q0, Q1 T, X i & B & MO IR
2 VLY —TH B Crab 2L —DHEIKFEZ 1T 5 72. Tomo-e Gozen 12 & % AT B 2 B o 7=
WoamAatLickd, 7L —AL—1F 5.2 SYBTITo 7. TR S5 Giant Radio Pulse (GRP) & M
X% 100 LA RIS 2 2B ROBEOHND 355 T EFHNS Z L2 RIOPLNLRHEHEEE LT, BiE
T2 DT 5,

MARESA
KEgze, NEIEN, WIEST (AR - RXFEEEWE X v 8 —); FEE), SARE, ZRHESE (H
AKRA); BEEBE (AR EBERY?); Johan Kero, Daniel Kastinen (Institute Fér Rymdfysik);
s EE], PEAEEE] (ENZESATSERT)

HBERVT 6 D BRI R ZEE 5" A b DY A A0 % S 72 DI IR OB E 8 Th 5. REBMIATS 2
Sy M L JAHE CMOS & X 7 Tomo-e Gozen 2 & 2 BHlEHH DA G O IIBOLTRE DM IZE L T
W5, HEORAERD S HAED > 2R D (AT O) RAERIZE X2 13-14 FiRE % 5. ZONEDN
BZEWHICBINT 2 2 LD TE 2BIIEEIIARY > 2 Iy PEEFIE Tomo-e Gozen DA TH 5.

2016 4F 4 H, 4 13 Tomo-e Gozen ikt % H\ 72 BIHIC (A5 17 D) il 12 FikICHE 2 OGRE 2
TEBHI L, BEO—BIC 1,000 fF2BAZRELMINTE 2 2 L 27 L. 2 HEOBHITART 2220 E0)
M2 U 7REA Ry P 2RI L7 2 S 2R OMEIHE L 72 & 2AB X% 4-10 FHoWEE L 6 2
722 ERMER L7, B L7Z2EDIZ LA EIFBERE TH - 7. JEESHIL single power law Tk BB
N, ZOEE IV THE SN TV 2 b D LFEDHIF T L 2. ZDfEHIF Ohsawa, et al., Planetary
and Space Science, 165, 281-292 (2019) 12 THiIR S 7.

2018 4F 4 H 18 H» 6 21 HIZ» P Ty 2 2y FREE%2 MU L —% 122 100 km EZ2C)) TREDE
=& ) v TR %S L 2. Tomo-e Gozen 12 & % 2Hz OEHEEIHICIE 10 Eila 2 2 HOGRE O 237]
BETHS. —FT, Tomo-e Gozen DELHID & IZFEARDOELCHEZRET 5 2 LKL L. MU L—F"L
D FEIRFERNC X > THOGHE OEB) L 2 I 2 FRHCIRET % 2 £ C, BRI O RERZERM S A Fo¥ A4 X
DHPTBDFEN A A = AL ICBIIHIRZ N2 2 2 L3 TE 5. 4 HOBMITE X2 2000 fEOWEA XV b
ZRML, MU L—% L MR L 722 IE B & 2 800 thz i 2 7. itttz K& kR 2% v 7 ry 4
A CHEDO A - L — SRS Z EfET 2 2 LI L 72, fHHRO—#iX PERC Int’l Symposium on Dust
& Parent Bodies 2019 12 THE#£ (5AH) B X OB E LT & 57 (5AH, 2019).

MiEKEE R E OER
ANESIEN, REESE, IR ERAT (RAURY: « RKICFEBEME €~ & —); HNERER, BAHE—R (HAX
R=2—Fx v g —); EHE— (EZKXEH); HIE (ISAS/JAXA)

MBI RAE (LU, NEO) &%, ¥ H DY 1.3au LT O#EE & o/NKEF 23 ERETH S, 2013 4
KRS TIEN LF 2 EVAZBAIZLD, 1,500 408G L7 L INTED, NEO HSHUBRICH#ZE
2 LR AWEE KIET. NEO OHIEREZEADBEZMZ 57201213, NEO 25 HICFH R L, Z DliE % 1L
WCHEIT 2 2 EPEETH S, BE, EE 1km DLED NEO @ 90% M EXFREINTWE EEZLNTWS.
SBIF X D/NIVERE 100m 7 7 AD NEO 2% T2 2 EBHFINTW 5. —J5T Harris et al. (2015)
SOHEINC X 2L 10m 7 7 AD NEO ORI (>99.9%) BABHTH 2 2 L3RBINng. Lo F =7
YA 7BEAIR 20m BREOREKETH -7 EELZONTVE. ZOYFA RO/NKEZBWFR T2 2 LI1dAR—
AA—=FOWMY A E L TEETHS. LrLEDVS, Bt A — LA XD NEO FIEFICH (EHEE 30m
D/INKER CHO SR 25 SR 720, BIED AL NEO ¥ — XA CRBEHPHETH 5. 2D X9 %/
P4 XD NEO ZHHT 2720121, HIBRISTEDWTE 7/ NEO 29 —47 v b LT30S 503, FAHEEHH
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# 3.2: Tomo-e Gozen 1T & % HiFkEa /N R B D M

Kkt BiH D%
2018 BY,  2018-04-11

2018 GG 2018-04-11

2018 GP 2018-04-13 MPC IZJEEZ i (MPEC 2018-H69)

2008 TZs  2018-04-19
2005SE7;  2018-04-19
2010 WCq  2018-05-15 11 30 HIEZ A% #i

2018 JX  2018-05-15

2018LV5  2018-06-13 7 7r® Hisf 2zt MPC IZfEEE 2 #E (MPEC 2018-M99)
2018 UD3  2018-11-01 MPC 22 (MPEC 2018-V29)
2018 UG5 2018-11-01 NEO fEEffiK{A (JNS022), MPC 2 JEE % #H T (MPEC 2018-V29)
2018 VG 2018-11-02 MPC IZFEREZ#its (MPEC 2018-V43)

2019 AD  2019-01-09 MPC 2B % #it; (MPEC 2019-A150)
2019 AW7  2019-01-09 NEO f&filik{& (CO0GG11), MPC 12 Z2 # i (MPEC 2019-A168)

X 3.2: Tomo-e Gozen 73 & & Z 7= HEREET/NERE 2019 FA; H{RIZKIRM L TE X # 9'x6’ OfEk%Z +V 2
TLEH 0.

{5702 LAV ADFEEZITICL £ MENRH 5. # 2 TH A, Tomo-e Gozen D JA BT HgE EH]
2157 L, Wil (1arcsec/sec) THEIT 2 NEO D% — XA BHllOFH 2 HiFL T 5.

AREHB)AEE E# A X Z Tomo-e Gozen 13 2018 £ 2 H& D Q1 2=v Mk 28MHIZEHKB L. 2 EFT
HIBREHE/INEERE B X OVNEREBH O 7 4 v — 7y 7, Bhiliy — XA 12 X 2 HEREEE N R OB & FE e L
7. 2018 SRS L 72/ N D— % % 3.2 1SR L. 7 KIRIS OO TXBIRFICEENT L TR % MPC IS
T2 2 NREOMBEREE R FICERR L 72, /INEE 20010 WCy 8 X O 2018 LV IFEHTHIEL TWwWb 2 L%
TR L 72, SEEEHEROMHTIC O W CHEERSC (NG, 2018) 12 THid: L7z, /KA 2018 UG & X UF 2018 AW,

i%ﬁ{ﬁu L7 A v 7 CREDHIICEE > TE S T/NKRBEBH R 5 725, e 7 + v —7 v 78

I &Ko TUNKREDOERICEBR L 72, FRIC 2018 UG3 1& 7 ¥ 7 AR NEE B % v 7 — 2 (APAON) I
Xs7xu—7v 7%“ CXoTHMLZZbDTH D, NKREBMHNIZE IS S Tomo-e Gozen D87 # —<2 v A
s BN N ol O b N B el

2019 4 3 H 16 El I¥ Tomo-e Gozen (Q14+2+3) % b &\ THUEREET/INK R O JAIKBh ] H — X A4 % FEfi L
7o AEICBIRE L 2 /ANRERE 70 77 L (N, 2018) 25 2 L CREEBICKEIT 2K H ¥ v S DORE
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DB L 72, ¥ 3.2 12 2019-03-16 11:51:29 (UTC) I Tomo-e Gozen 23 & & Z - BB KA DR % 7R L
2. 208, ENADORCEIC X 288539 X 21, Minor Planet Center & D /NERERET S 2019FA A3
H& 7z, 2019FA 1F Apollo BoWE % f5o/NKETH D, AT H BB X 2 0.94au, FHIZ 1.56 4F &K
Fol. FHT7NLVRNF%E 0.1 EIRETEEREDOREZIZBLZ 8m 7% %. Tomo-e Gozen 12Xk >T 10m
75 AD/NEKRDY — XA WUHETH 2 2 L B FELL 7=,

HoERIER/NRE 2012 TC, OFBARBILERE N A Tomo-e Gozen ZHWVWERESEST NH—T
THEERER, BATE—BR (HARR R— 24— Fihax); K5, WrET CREURY: « KCEBEDIR
vy =) B (IR, MG (RN, SR (P hIEe 2 v & —); N
L, U, ARERER (7 & AHNIRER); Mk R, BIITIHE (AGEEBRERY); ARIER (Y 7
KEE); 8 BN GE#R); HINE (JAXA)

Relative
=
@
i«

z

s

3
L
p
e

8 "%7| — fittingcurve  # BSGCSDSSr  § BSGC SDSSz + \
&19.0] ¢ Bsecspssg 4 BsGcspssi

° — Fitting curve #  Kiso11.0ct2nd
&19.0{ ¢ Kisolloctist 4 Anan

0.0 0.2 0.4 0.6 0.8 1.0
Phase

3.3: 2012 TCy D74 +A—7. ZoORIZ, EEAMZ (BRAY < @A) /2 e L, #ERtH %
11018 3 CTI7A4 b A —=7%Y D 7272 AR b DTH % (Urakawa et al., 2019).

2012 TC4(BA T, TC4) 1, 2012 FFICFEN S NI HIBRBGE/NVERE TH 5. 2017 4F 10 H OMERIBEERFIC, B
KEEAREEHPT (Tomo-e Gozen), SERAR—A A — Pk v & —, LN REPEIE D) £ RKCE, MRz
vy —, i X AWK ICE CHFEBM 2 EME L 72, 2018 £ IX, 2017 £ D 5 5] E it IEH T — ¥ Ot %
frofz. ZDOFEHR, TC4 IZEWRE D 12 8.47 /D HIEAM 21T\, 612 12.25 D OAMZ >, ¥ 7V v
7EE L0 BUEINRETH 2 2 Lo (WEFEE QM CIEEA D o Bk & #itl). 72, TC4
% 3RS MAA S IREL, IWIRET L ZIER L2 E 25, ZOfiHA36.2 x 8.0 x 14.9m & 5\ 1F 3.3 x
8.0 x 14.3m TH 2 Z LWy -otc. ENEAEEER Y ML & HREO 23 M8 (FEEf) 1%, §iE 0RO
B4 29°.0, BEDWIEDEGA 48°.5 THotz. ¥ 7)) v VEBOFEIAIZ, TC4 DREREE 72 2/ NRETHE
LBERFERTH 2 LHESINS. FonfihRE & T, 36 ICHEONIBIZ 2L ¥ —D#uRE 7L E v
T, WHREFEROBAERAOHEE 21T > 7. ZOFER, MFDE T NMITE W THZERERIE ~ 3 x 10° FHjICHE
Lt fEESI N, 2T, TCA BPEMOFHEBRHF ZZ I oy, KN 7Ly v akRiZ L Tnws 2
ERPRL TS, ING D% The Astronomical Journal #6IC > THFE L 7z (Urakawa et al., 2019).

Tomo-e Gozen ICLZHBEEDHW AT —ILOEERE
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FLAIE (R - By 2 N EHERRIFIE L v 7 —); NG, &R IS, | Z, WAl
(RHCRSY: - BAERIIZERE); REESE (RAEURY: - RCFHHEITi v 5 —)

HEBRIFHE, RE), RO P 7 0Py PR EICL>TH AT —VOEEZ R HEEERH 2. ZnsDy
7Pz R AR AR OEY, DOEED p-mode IRE), AOEEHD D eSS 7L REL
WO HERNICPEINAZDS CNFCRAELRRELERTZ. ZNoD> 7Pz, H20IdEEE
WCHIBRT 2 2 L2 HHEL, 2018 4F 8 HIc 7By = 7 F &%), Tomo-e Gozen % FH\ T, (BLHIINFH) x (F (%
RO ~ 1 (104K - 1000 1) D Hz HPEY — XA Bl 2 3%, G L Tw 3

B A ERR Y — A BII ORISR, & X VTS 77 4 VD720, 2018-12-10 17:30-24:20 1<
Tomo-e Gozen (Q1) I & % 2Hz slBAEIMN 217> 7. #l#FHL 3 (RA, Dec) = (03:49:07.83, +18:23:01.9) IZ[H
i, BIEFNIZ Gaia G-band T 20 ik D2 WHBKEEDR 27 lE&EFN TR 5. ZNZTNDOHEREIINL
T light curve ZHUS, timing BT 21707203, A7 — VOERELEHIIMHE TE 222>>7-. Tomo-e Gozen
(QI+2+43+4) ZHV 2546, 1 HFRICE X2 100 0¥ =7y P ARBEREIAET 5. BIfE signal injection
test ZRIC X o THEIHNEME OMG 230 T\ 3. £ 72, light curve B £ T2 HEIL T 2 - 0 DfiftT 4 754
YERERTTH B,

WEET 1LY —Ic LD EBRZEHREHA
EKE, AIRFE (WK, B (RRURY: - KLFHEHE R v 8 —); FARDE (EZK
); AMBGE (FeREENIK)

SERZRE RPN RNT—ICHFEET 2 EEEVECAR L ) QRVWETH 3. Z20HFMIZTHEMRL HE
{, FREEEMECZ E»SFHOMIER I N EEZ 5N TE D, FH O AELZ BB A 5 TBE
LTELHWSNT LS,

HRMRNOEDHTEBEBRZED D 2 HEFIEF KL, TNETRY v b L AGHERET ST, hoi
G, AT HET G E IS B 2 f T, SEEORGEZEIRL X D MEOREWEIZ TS S5 I08RT 2 &
W) PRI >GRO INTE . Lo LIEH, MRKD Skymapper ¥ CFHT % F\»7: Pristine survey (C
Ko T, PAg 7 4 V& —E OG22 T, SRR ZEOBHAERZENE T E V) FEIHC SN,
CNETI0ELELES e h o7z [Fe/H] = —6 (KFEIKT 28D EDKBZD 100 T3 D 1) &) BEZ T
LZENP 014 FICHKRIN. 20D, LR 7 4 VY —2 A EERZEBEERMNIIEHZED TS,

— T, ERLD X ) ICRIEINSE S B BRI IR L 72 2 2 5, D WRIEBRZ B RAIR A Z BN T E
ZEHSRDSNTED, HEZWEERZEDPFHR I NS LMD KK TIFHEARTTHE 2 B2 uEOHE b 1]
REE D, RELRENPUIFING.

Z ¢, AGHHilE Tomo-e Gozen DJAIEFRARAE )] & Gt At LIRFHIANZIEE R TH % 2 £ %2 H\»T CCD I
X 2EM TR L WEWESRTER 3r) 2 2 EICXoT, R S BMITEER 125 X W H2 WER
REZBZHEEL -WIHRICTA2 2L 2HNET 3.

2018 4EJEICIZ, ZNF 1, Ca HK, CH, Mg, Ca IR DWRINEROIEE G T %, 1 H oG8l o sl 7 4
V¥ — NB400, NB436, NB520, NB860 % Z#LZ1Ul§ A L, 2019 4 3 HICERERBIN %2 17> 7o (HRERAEM
FEH L AL 4 W, SRR & LEC 3 i), SREREBLII T, SERZ A, MEORIRNO R E & 90 KifF
EEDILEMROME I N TR REOBNZIT) 2 ETE . BE, 206D F — % ZRIT L, K OPEHIER
7ANY =B X > TED L) REETREROMEN L ZHFETTH 2. 2L > THIFIN DK
ENHTwiUL, EORAHE 7 4 VY —Z 02 0% EED |, 84 chip T O 7 4 VY — %A L 2KE
JEBRZ BB 21T . b LIRS NARBERETOU R WEAICE, BRI 2 HE2EB TS 208787 4
WE — kAR FE L, B0 |, £@RERRZBEEEHEIIC O3,
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3.2.3 KWFC ZRW:HE

BIXILFE—=1—FY /ER IceCube-170922A CX}3 2 AR EEA
AR (HECRY: - RSCPFHE MR v & —); HhBEEZ, (e, NoashiG, JmnsEs, shiwEth
(AERE); NIRRT (R 8 > 7 4 — FR); KHEBHE GLEbRY:); AR R, (LT ks, s % +
(BRI, s (R TERE); S HEM (EVRLH)

R IceCube FEHRIC X D 201749 H 22 HIcHtE I @z 2L ¥ —=a2— VU / FHR IceCube-170922A
X LT, AR - SRR COBBIN 2Tk o 7o, RBERIL, £ 1 EOMERERE TH > 703, 27 7- Einfi
HONIR % Jv2 7z FIREB BN X 0 WIS 2212 7 5 7ERIMR (J NV B) 1281 2 20 B6S, Fermi R I X
L0V 2RO S, 7L —HF — TXS 05064056 BSHIGRMETH L LEZ6NS. ZNREHIZ RV —=2—
) 7 EHRD 9 B Extremely High Energy (EHE) £ X+ & L CRYIDOBREIERIEREDRE L 25, KE
Y2 3y FEEH KWFC T, ToO Bl LT, K7L —%—Z2&LEEEREEICN LT, 77— FEKkD
5 g,ri Ny FCOIRGEMZ 11 HE <, RADHF TR MHFEIT L7, ASAS-SN /V—7IC k3 E=F —
BHORER E HbE B L, By <A, TEDETH, —2—F Y 7B X DD Lilid 6 RIFOBEI I E - T
V5. IceCube, AIEDEAM, ZIRICH 7 2 BRSOV A4 TV AGRICR I N, £/, ¥4 TV RGIC
B L 7 —HD 7 — ¥ UAHOWEDE T — % % £ & & 72w #RREf T TH % (Morokuma et al. in prep.).

IceCube IR F—Z 21—~ /ERICHIT BAENESA
PR (RAURYE - RICEBEHE WM R v & —); ik, Jmahia (A RRY:); KE#FFE (R
) HERSEN (RUTIERYE); Wl (R 5~ 7 4 — FRH)

FtR IceCube FEERDMH L 72 22V ¥ —=2—FY / ®7 7 — | (EHE, HESE) 12X LT, KWFC £ X
O Tomo-e Gozen TOBEHIZ KA, —HLT =7 IZBIE L2 DD, 2018 FED A X M I K & DA
D/INE S DORHFTHENICIT S DA% L, IceCube-170922A 1K L TiTo 72 & 9 L+ BN sZfrc&
noiz,

f72, HARHES 2018 MBES - ity ay THIZLX—FHH=a—F) /25 EMT 22 LT
Ay Py —KX¥) ZBMEL, v ar&nE L#ERZITV, Tomo-e Gozen %\ >72, X b MMM
IceCube =2 — V) / JROEBIGIHEIONZZ 2B L 72, HHFNICHED X, 2019 FFEZELSHIETE 52 FET
b5,

FRANERZE/RES |In BUEBHE KISS15s DR & 3 EHORAIR-FARESA
INIERFE (FALKREE); T HHRIEL, GHREE (RRURS: - ROCHEEEIi 7 —); EAE (R, H
HRffER (BALRE); SERTE (R CA); Peter Yoachim, Zeljko Ivezi¢ (University of Washington);
WA ELT, LESF (R - RCHAEE MR v 8 —)

H AR L O I, BHTREA 2 = 7 ¥ NIRRT LA T 2 2 LIk o T, B Tk
WACH 2 MR REE (In BUHEHTR) 2SFEIET 5. 8oz d, RSB 1.05-m > 2 & v b ShEii% o 7 M
PRHE Kiso Supernova Survey (KISS; Morokuma et al. 2014, PASJ, 66, 114) (2 X > T 2015 4F 9 H 18 HIZ¥&
I/ In AR KISS15s (M 3.4, 2 = 0.038, My pear ~ —19 mag) 122V T, FERE 3 FEHICH 75 1]
ARG 73 BB 2 S U 72, KISS15s O AIEHEGE G 1358 WA 500 H £ TlE ~ 1 i/ FEDEIAT
TR L, 2 DRICAIEZ N L 7. Ha BERIZABERE (14,000 km/s), AR (2,000 km/s), Sl
(< 100 km/s) D 3 BTN A, —5,000 km/s H /7R U 7= PSR K 0 SR T & 7. S 512, WISE i
BIZX 2 W1 (34 pm), W2 (4.6 um) /N FOFRIGT — 5 (KERG/BAE) ZHEER L 72 £ 2 5, KISS15s 135
RS D & BIE E THRIMEOBEZ R L T2 2 &5, 2.0-m AWz Himsiz Fv7z J(1.2 pm),
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H (1.6 pm), K, (2.2 pm) N> R 7 — % LilaabE 5 2 LT, BIHO RIS 13 T ~ 1,200 K O
Z 2 b BRI C LS BHTE R 2 E 0o, 20X BEHY A FBRODHETEBAEBRBEEHDO Y 4 &
A= VTHOG L 79203, 4 ¥ = 7 ¥ -BAYWEOMEFAFIRIC B W TUEEHH I NI A AR H LW R
FRET2S (D7 &) ~ 3 x 1072 Mg BIEER I N 2 L2 RET 2. WL RIMREIIIZ 5 3k o 72 KISS15s
DENIED S, BUR DRI E T ER OB BACHRIE M ~ 0.4 My /4 EHESNS. 25D KISS15s D
BRI SN 1988Z-like IIn BUEHTE (e.g., SN 2005ip, 2006jd, 2010j1) ICHBEOEE TH Y, T DFED IIn
HEFREZEL IV 2 HLBOF ¥ v FVDFEEZ IR T 5. 216 DR %Z Kokubo et al. (2019, ApJ, 872,
135) & L CHIR L 7-.

I KISS15s

T T

3.4: K> 2 v b+ /KWFC(g-band) 1< & % KISS15s O ¥ Fiifk (2015 4 9 H 18 H). Z:iiiffi* SDSS
g-band H[fR. HifRix KISS transient discovery page & D #5i#k.

AIRAZ/NY RAXE=SEBElIc K 5 PG 2308+098 DEEEMEY 1 XHIE
INAERTE (HAER)

Sub-Eddington K& R DIGEHIT (AGN) DRSO K E S (EF) 1, Shakura-Sunyaev FHEF#EE 7
WERETS S Z T, BllEE N, 77 v 7 F— VEE Mgy, 8 £ O Eddington M Lye/Leaq PEIEE L TEd
WY 2 2 EHITE D Ramen o MM (Lyor/Lpaa)/?. 2079, AGN MESHEFOEIEZEBI DN > R
BIER, EHL VR ==Y =28 294 70 L Yy ABERODET Y v 7 828 0 CHIE S N5 BE MY
A X%, MM TS L EERLK TR 2 EEcH O, BHEMBMEROMEECH WS 2 L3 TE 3.

RO FEE O IGEEOBIMOBERIC X D, AGN OREE MR A R IEREMBHEGO 75 1 TR
3—4AfFIFERZVEV) v VI ADMFENDDDH S (MY A XRE"). Z OfEFIE, AGN FEE M % Gk
THETINE L CHEMBEEGI Y T AW I L2 RRLTE D, K DAWw T 7 v 78— )VE&E/Eddington th
HFHD AGN IOV THEEY A4 ARTEZ BT L T 2 & T, AGN FEEMBEOFRIES Z N TEL LEZION
3. % THkA I, THEDEN Y RREIFRBEIER 2 VT, KER 2 = —% — PG23084098(Mpy = 1096 M) O
8  RWE AR PG2308+098 1% LT, KM 2 3 v S/ KWFC 2 H\ 72 ugriz DTL5 Ny FE
= EE 2015 5 2017 FEF THEM L , 155 47z 53 FEEEHIER O A AR & TRIFEMNZ &K & <
7% /8y FIEBEAE ) % Batlh L 7o, SERED B R & 1R 2500A B FHEERIE Ry 2500 = 9.46702)
YEH EHEME 172 A3, 2 AUE PG23084-098 (123019 2 Bt U FHER T IME (Raisk.2500 = 5.46 Y H) I~ TH S
PICKE V., KD REEO AGN OM#EEEOSCHME & flAaGHE T, AGN BEMBED Rais 2500 — Mpn BIR
ZIRTAER, AGN FEE P A X 3EEEM BRI L D b 55\ My AN (Raisk 2500 < Mé{f) ZNYH]
REMED R I N7z, 2 DGR % Kokubo (2018, PASJ, 70, 97) & LT L 7-.

KWFC IC & % Fermi/LAT ~ #RiRDEIA
ARHHER, GRS, TJEST CREURS - KoCEHEMER v § —)
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Fermi 7' 2 # i 5 LAT @ 2008-2012 FO@M T — % % £ L 7% 3FGL A% v 7T, 2K T 3,034 il D
A= BRPEHEN TR, 209 BRIGT 2 KIEDFE SN T2 b DI 2,024 KIFTH 223, 5D 1,010
RIEIFRFAE L B> T3, FAEINTLSREDK 86%(1,735 ) 1 7L —HF —ThH D, RFE v #HD 7
L —Y—ThIHEEIIEVEEZoN, 7L —F—OWEHZHEHWICANZ DI InoZHEET S I L1
HETHL. 7L —F =i, EBWEOT ORI ZFLIF—DEOA Y v BEBRET 2 KIED—>TH D, iHHEHR
W (AGN) OHFTHHNGRINY = v FZ2BINT 2 HIABNEER T IIZIEF T 2 KIEThH 5. 7L —%—1
ZOYxy K E INDNIELTZ R T DRI T, TG TIRET D & BRI 0.1 L o)
(microvariability) 278 9. fA7zbE ZHUTEH L, KWFC 2 JHW»C 2018 4E 8 HIZ& T 5 1 R ERIRED ¢
NVF (DR 470 nm) SHEEBLIN 21T 5 72, &t 9 SR + KRB ST 1A O RS SEIN I S e KRR D
TR DR Z BT 21T\, ZEZ R T 7 L —F — Bl RIR O [FlE 2 il A 7.

Z OFEH 2 FEHIE D 5 34 T AR 1 DT O RO o, TRED AR R Lk SDSS, 2MASS,
WISEDAZa 7oA Lz A, KBBED 7L 7 EICL3EF L 2bDTh 3BT Ew EEZ 5,
SRIOBRTIZ 7L —F — B RAEDFEITIZE S 2D o 2. 51 KWFC ORIl H Ol 7 — 4 %, Tomo-e
Gozen 1T X 24 —_A BHHIZ T X D% D Fermi RFE v SRR IC O W OBEEH 2 EITL, 7L —
YR RO FEZ HiF 7.

3.2.4 EBHEZRZAWCHE
Y13y MERDT 1 V7L EZ DR
TS — (—RER), BNRT (ENRXA)

REEMAT O 2 v PEEFHE, TTIRREEEZHIC L 2BINIZKTLTWw3E2, IhEciiigants
BEHZNE 7000 AR D 2D, TRTEHIFTNOE RIS N Tw 5, 2o, REHKOBTERr —
VORI A B L EFBROMBEICENFHINE T =y 2T 2b0Thh, BELERE L THESN
RIFELRO, e, TN RRELTTREAEMAFAZARRICT 2720174 P WULLTRAMT 2 2 &
BEETHZ, A7uP27 MEZD X)) REA»S, REBHFIOY 2 3y MZRETRTT 4 P2 LT
3 HIT, 2015 SEICBIAI N b DTH B, 428, 2018 FEDEBRRCHHARADIFEN B3 L LT, 2Dk
) RBEBINR LT — % DRI, T4 P NML, BLXOENEHMIONERE I EPEIHEINTHS

A7aY 7 ME 2015 FEDBIR S, 2018 FETAFEHZM A, T DM, 2017 FEED & Bl S 17820
A ¥ ¥ VEHEDIRTZEREIE 2018 FEE B B NICiT b, P& 47 7,040 DU T RTD A X ¥ UEED
FENICET L, AF 2y T =Y @3 TXRTENVRKLET =2V ¥ —NT—F7—h A4 7Ty =ik
n, 7= RO DMERIEEISHBINT VD,

F 4 I MO IRDIE, ROED TH B :

1) ¥ a2 3y MO & DY A MBI N TWARE . 7,040 K

2) K&, WK%, BXOEEEONEHEHOBIREN R £, A% v v 2B L B8 536 1
3) FEBHMND - DICFAMATIRFEINTED, SHAX v v 2AM L iR 235K
4) FHRRBEOWEIC L ) BEPTE INTuRhnid, AF v 28U K8 33K
5) AX v v &RITo7ME 7,040 - 536 - 235 - 33 = 6,236 X

T4 I MLES IR DTIC S, HERBH O D, BROZWH DR EBPAVEENTED, A3
PHTE 2MOBEI SIS I TEIEBEAND, AF¥ vy T—FDREE EDIT, s DiEiE
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LW AV T 4 D, A70Y 27 b OSROBEBELMERE L L TRELLRE ST 2 TETH 5.

5B, INLDOFROEBRILE, AEBIHIFTO web A — A=
http://www.ioa.s.u-tokyo.ac.jp/kisohp/ RESEARCH/PlateArchive/
IR LT3,

3.2.5 ERRER—LORST, BlE

a3y FEEFRA DECDY 4+ —AX 7D A7y 72 EMICITo7. 23y NEEEEF— L4
DEFIHBBE L MEED I Y =2 L2 TOIEEDORILEF v b 864 (72 AT X 4 A X 31{#H) DW 3 AHD
HRBLIOHE LD 2T ALEF Y FOWEARIERDSNT, IEHTH B LRI N, 7, F—
LOMWEBREZ Y a—% =75 =D E % LITo 7.

3.2.6 WMXELUHRY

DUR IR ST B R VAL R WS 8 D3RS RIS F8 28 L 7-WF2Eam L, i, b, Nt sS4 #lie 5. Mk
H1eoTFTE B LA HEARAREE ISIFO» T CTERZE S Tl 0kd, HToEkEd s &L
B9 WEEE OERR LT, submitted, in-press & 2> T2 b DT, BENZDOBIRE L 2D DIZTOWTIZH
BL7.
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253 ~2.2e~ /ADU
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K7 4 V5 16cm 4 Johnson-Cousins BVRI, SDSS ugriz, Ha
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KAFFELA B I HE B 2 BT 2 P ETH 5.

BARMHETOT I L
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B A
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FICRHTANCEHN 2 T2 AT % 729 D Optical Sensors LD FE+t > ¥ Sten Lofving % 2013 4FIZEA L
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illtH PC orihime (CentOS Linux)
V== 5 mW BT

L—¥ =K 650 nm

Bl ANEBIPTASR R -

K[RAT—y3aYy
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i L 7.
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