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1.5 HFEH

1.5.1 FEHEKRURANEF

1. #9134 EEEFR ORI TGN-z111 2MERIE LEGE DR 72 L #EE (Fa)1)
Linhua Jiang(ALH K %) & & OHFEIIFSE GN-z11 22 HRFBEA A > LR F B2t T2k
WL, Zhzed B INRTREE 10.957 T, GN-z11 23 134 EOEFEICH 2 BIHlE Lk
HOMFTH 2 Z LI L 72 (Jiang et al. 2021).

2. 2> 6 KHNE Y = —H —OFHEMEEY 4 XOHE (AR, #)I)

FaR B (BRK), B LEER (MPIA), REE (ENLKXA), Michael Strauss (7Y YA b2 K) 52D
HEZE. ZoFud =2 bTIE, T35 HSC SSP ORI GE T — & L Al B0 B 5 2 ~ 6 DK
HEZ 2=V —Z2ZHFEALTVE. ZASIFERDN 1/100 D2 XD Y = —H —T I DIRKEED T
T IR=NENALLTWEEZLNS. 2020 FEIZZ DY > T ND S BIEsRAMEEIR ALMA &l
WKLo T AT LRAREDP D> TWVWE Y 2 —H —IZOWTEEEEY 4 XEJE L. ZhuckDd
MERDOHPEZMZITHEPRT L L HICHEDRAF I v 7L Y XBRELILT . k2 SDOEMED, F
HOPFMEEIIEH F DRI RV L HERE L, S 4 XM/ N WE W Ei 2o & Bb
N3 27 = —H—2REFER L7 (Ishimoto et al. 2020).

3. z ~ 4 FIRIRIH O § - REIOLEREE. (FA)ID
FINE (N=2K), PR @HR), AREHET (EVRKXA) bt OoHFAMRE. ZoFmyd=2 T
1%, T1E% HSC SSP DRI T — X Z21EH LT 2 ~ 4 DFERIEFFEFEE 2170, /R0 20 51380
RETHIRHIES > 7L 2R L, 2O EBWEEZHEAS L LTWE. 2OV Y IVcEIE, #HkER
HHOLEREE RDI2 22, 74— FODDITHNTHREIHZ WVIRANZ L, JFEARAFIMHEIC
BWT, BERERIGE S KRERDOADEEAMEEZ T NS Z eh3bD o 7 (Ito et al. 2020).

4. SRAIREIA R LSRR OBGR (I, IS1E)
Yongming Liang (f80FK) & & OHEFEMSE. TR = —H—DART MALGHES N 2 ~ 2128
ZIRPIE A A DHFEREA & T A < > FERERAMER R E OB 2 9] TERANCHIE L7z, W)
BARICH 223, SRIMEEEEE OMERICE WS ZATIEZOMENREONTE Y, SEEHBICEIT Y
ADA F oAb, BHBVIEHHKRT AL S 7472 affOBE, REDFEREZELEZ 505 (Liang et
al. 2021).

5. 31X % HiEH Hyper Suprime-Cam 12X % 2z = 7.3 Lya XEMBOEH  FHEBHAOHIR (A5,
WSTE, EE, ZHk)
gt (BERY) & OHFEE. FHEEMOBELE LS9, I E ThA R FETFHE/MD
HHKEDENE (o) BRDOENTE., ZDS5ED—DIT, Lya HEHRIRFA (LAE) ® Lya XEBEED
FA BT O E 2RO UV HEBEBOEN L ERND Z 8 T op ZRMED 2FELD S, opr
REwne, $RED 5172 Lyalpha YEFBZNE T EOWHERTEELE N, Lya HEBEBNEL 2%
FMHALZZBDOTHS. O X BN EET ORIEIZX Konno et al. (2014) 12X 2% 2 =73 D%
DD, ZOBPNIY — XA HEI N2, BHZ W (L7 > THEEEDEW) LAE I L TH7a7%
HIREZ 5222 e TERPoT. 22 THAIX, TI1E2EEH Hyper Suprime-Cam (HSC) DHKMEA:
B —_RA THELNTEEHY 3.0 FHEDOEB 7 4 L% — NB1010 OF— & 2 HWT, MoFRGRBED
B AIFEOFHEAET 2 = 7.3 ® LAE ZHEL, Lya YCERBBODIHZ WMl (L(Lya) > 1032 erg/s)
WHIDTHIRZ 52 7. HREOHR, LAE OMEEERIX 0 ATHo7%. ZOHR2HHZ WHID Lya
HERED 2 =702 5 7.3 DB TERICKHERTLTWS ZeBah o7z, £ARFHRLTIE, Lya O
IGM ZEi#R (T) OFTE, RWEEEL T 5720, FATHATHO LN TWINEREE L W2 /AT
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137 <, Lya XERBRONEHFMOKRTNOESD SERZERED 2 HEEHVWE. ZOMRSHED 2 =173
DEBEORERDIS T <077 561, ZOLBREEZHVT oy ZHELLE 25 o > 028 DEHH
7. ZOMBRIIFHBEMI 2 =73 TBOWTELEITHTH 2 Z 2B T 5. RO % 5E/TiH
%D Lya XEBEBUSEA L2 25, 2=6.6 £ 7.0 TEFHIJNITTE2WCEHL TVWI LW ERE
1$7=.

6. 2 ~ 6.8 D Ly o JEERKE FHBEEMHOHTE (BIR, IBIEF)

RN, &R REURY), H R (FARHEK) & & OEFERRE. 2 ~ 7 OO Lya HfIZF
HEEBRM e A VIRFICHET 22 DBRE DT 280> TED, A RABHCE > TS
5 L728R D Lya JERBE (LF) REMOHBTANLNTEL. LirL, FETIZRBICE>T Lya
LF QB2 WMAIZIES DL E WS BIENELTTWAE. # 2 TH4AWE, CHORUS project D—8¥ LT, ¥
123 EEFICHBE X TV 3 LRI A WHTIE (FWHM = 330 A) 28 2oHRiANY K7 4 L& — 1IBY45
ZHWS Z 2T COSMOS field (¥ 1.5 SEHE) @ 2 ~ 6.8 IBIF 2002\ Lya MR (LAE) %8
HiL, bright-end ® Lya LF ZIRET 2 WO EITR->TWA. 1B T —XI, wmDFEWVIGATIC
BUWTIREND 26.17 mag (50, w/1.20" diameter aperture), Z DK X DB WHITOD detection
completeness 23 40 — 90% TH B Z b o7z, BHEEDOHER, 50 BAER I DIHZ W LAE 28
100 fEMEHE L7=. 5141% aperture % completness DfIE %177 - T Lya LF ZEH L, id redshift @
LF rHigd 5 2 e CEBEZOHIRZ1TW, LAE OZRDMICOVWTOHMDITRI TETHS. %,
FATHFE TR &7z 2 ~ 6.8 LBGs 12X L CEINT Lya MROEEZH - TEW oMz 8L, 2
NUZEDS W THUROFHOHPHEBHIRT 2 TETH 5.

7. SRR 2SR A R O KFSGE L SR OBk (I8, IRME, t)ll, &)

AFEBEARER, S7RASHL (RKE), REMRER (KIROKF), THK—HE (MEFBERSY:), H TERIER (University
of Geneva), HETZ (FEZRKXH), Lee Spitler (Macquarie University) & OFL[FEITFSE. SRIFI DL
B2 AT 2BPANOH ZMHGITIE, RV KEERRESFE L Twb eEZ NS, 22 THA
VEERIAT & SRR 22 A R (IGM) OMHBIZ B —H 4 77— & ey Ialb—> a vy 7 =22 HOTHN
7o. HEHTIX, GADGET3-Osaka (2 & 2 FaamfIiiA S I 2 L —2 a ¥ 5 AR S M HE =T IGM
NETT T 4 =T =X EELERI A & v 7% vz (Shimizu et al. 2019; Nagamine et al. 2021 3ZH).
BT, PHOKES R HIIZ K % Lya HIROBINIRR, Lya 7+ LA b OBIHIT — &0 6B SN
ZXILIGM b EZ S 7 4 —F—& (CLAMATO YBY 227 b, Lee et al. 2016, 2018) % IGM 7— X
EUTHER L. By > g, ZIROBHT — % - WA 20 73 RHE T2 COSMOS
BohLva 7% HH L7 (e.g. Nakajima et al. 2012; Sobral et al. 2013; Laigle et al. 2016; Straatman
et al. 2016; Konno et al. 2016). ZHaL6D7—XEHW, e IGM OB Z iRk e L TE
ML, Yok 7%z - tHE ORI IGM O KB #E & iR OB ZFFo 0 iR 7z, £ ORISR, B
s Tld, IGM-RM OHBIRIENZ, RIOE R, FIcX -7 o —HR&IEIKEL TS Z e HHL
Motz ZHUIBEDOEETH ET L (ACDM) 26 PRI NZEER KRR FE Lgw. —H#l
HIEFZET1E, IGM- SR QBB IR ITKFE L TR L T0W A Z e iof. ZDZ L
X, SRS X o TE S % Mpe IO A REERENRR 2 Z e 2mBLTWS. Zhb 2 D%
WERIF DRI D T X — 2120f LT IGM-SRA DO AHEI R % % #1160 T RGNS E L 72 MBI 25 T H
5. B - BAFE Z e h zihmams L & L THK L7z (Momose et al. 2021a, b).

8. IRIIMHEZEM A R O KFIEMGE & Ly SERCHH 2 WIRIFI OBt (G, WRIE, I, %)
FRZMEARES (KBCRY:), TEK—HE (MEERERE), H FEIE?R (University of Geneva) & OILFEIBFSL. F*
HICBIT2mADWETH 5 X — 2~ X — O KBRS, BHHANIIIRA O KR 2 SHEE ST
W5, Fol, 18R E 3 280 Lya R THH 2 WERIT (LAE) 22 S0 BIERSERER 22 & - T,
KIS D\ BE IO EDE Mpe BE T2 Z e 23 SN2 L (e.g., Toshikawa et al. 2016;
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10.

Shimakawa et al. 2017; Shi et al. 2019). Z®DJFEE & LT, assembly bias DiEW (Shi et al. 2019, 2020)
RMWEHETIHNC D 2 KEDOHHKES R (HI) 1T X 2T MBI 5 Lya MHFROFBEDE (Shimakawa et al.
2017) PHRRINTVS. FEHZODET LD B, HAFBREOREIEIC OV THRITHATHREZIT-
TWe, W5 Db, IGM-LAE OHBEREEA 5, LAE X IGM OZFE Y —27 XD 2-3 Mpc FEE#HEN
o ZARMBELTWS Z DRI NI/ THS (Momose et al. 2021a). L2 LFK& DFEATIHA
TSR JE D2 A MO W REEEZRE L T/, IGM OEE Y — 27123 $ % LAE O3
NOEMRP AR ETIRFETE R o /2. Z 2 TR T IGM-LAE OAHEIRIEE transverse 77
W), ARG E T TEEL, IGM OFE LY — 27123 2300/ A%E X DFFICHAE L. ZOREE,
LAE @O JEB Mpc iZBWT, S FOFHHIO IGM HI BERZORMAI X D 157 2 (ERRERNT 22
bhotz. ZTDZ i, LAE IHEIINIC, IGM HE Y —27 OFFHINCFEL TV AR R~ET 5. %
OHBY LTIE, IGM BEL —27Z0DRICW5 LAE 2584t X7z Lya Hf#E, LAE OFRiD HI
WIRIN S NBHIZ S K BoTWE D THhi e EZ NS, —HTHE: UTHE L M2 kER
AR TIE, IGM-LAE IZR &N /-X 5% IGM HI ZESMOIE—REMETR 503, transverse F AT
AR MTDH, IGM HI ZEIIRF O W2 Gk b E <, Bh SN2 1o TR Ko T\
D% b, — BRAERRERIE IGM HI O KIS IS THMLTW3—4 7T, IGM ¥'—72
RZFDHEIZWS LAE 75D Lya BHFERBTIN X A TERAlI XN Wiz®, LAE 51k IGM ¥— 27 OF
HIICR > TW3 Z e AR I hie. ZOREPS, RFSED 5, BRREKRE TR S KRS
DWEFEB DO FTHDFE ¥ LT IGM HI 12X % Lya MMROBEE T 2R 01E 5172, AR
B e LTx e, BOTHRENTWS (Momose et al. 2021c). ¥/ AREHEED web R—I1C
BOWTTL RV Y —=RAbfTo 7.

https://www.s.u-tokyo.ac.jp/ja/press/2021/7356/

z2=2RBI 2RI X—DHEEEIR LR T 2R OMHE IS 2 HEHHI 25 ()

Benjamin Horowitz (Princeton), Khee-Gan Lee, Metin Ata (IPMU/University of Tokyo) & ®k[FIHf
Fo. R OELBIRIIE T 2EBFEIC L o TRESEEEZRT 2. PTHHEDTH (2 =0) T, |WA
MY 7 4 —v BT O, B, BERRE Vo LBMoYHRICKEEVDHE Zid
CHIBNTWS (e.g., Dressler 1980). LU, EAFHTIEZ S LRGBS 2 RMOMEICE T 5
AN F 2R, £ T TAIMFETIE, 2 =2 D Mpce QR L B3 2 RO E IR U Tt % sk
L7z. Mpc SUEOBREIX, ABRZ IGM HI Bl L RS — A4 F—Xhofff S hiz X —2r<
X —DEEME~ v TEHWTERL T3 (Horowitz et al. 2019, 2021). KEEFZZOTvS =7 b
ZHIGLIZE 2AT, BELHETTH 5.

FHMIS I 2 —>a v Lya \BHEEEIETHD? S Lya e — L 8RIEL (EIH)

Anne Verhamme, Moupiya Maji, Thibault Garel, Floriane Leclercq, H F&BIEZ (University of Geneva),
Jérémy Blaizot (University of Lyon), Maxime Trebitsch (Sorbonne University) & O3:FIBFZE. 1FHEF
HE 7L RESRIE BRI L 2 &, IR X — 27 v & —o KHiEEohcA £, SRFEZEME D
574XV, R ZORUBREOREATH 20— N L THRAMRICTZA2HEEL, BEEHE
MEELENOHENT S, 20K S ITRAOEGEIRI T A58 05 VEIER L BB ICBERLTE D,
Z OFFEINITIRA I B 2 BIEAGER & RO H ZFHA - HBR OB EE 2 5. ]
PPN D T ZFA - TR, SR EZICHE  IRH3 2 SRFEL A A (CGM) IZREh 3 e EZ 5
NTn3. FAXZNET, Lya EfFEZHEEL LT CGM Z8HIL (Lya ~"a—), ZOEMNH S
CEHRF O E ORGRZ BN — 2 ZHWTHEL, ZoREZIRAELORHAOTTHmL TZ
7= (Momose et al. 2014, 2016, 2019). L2>L, BHIEFZEHToO@ERAIARZ R, MEmdELE LT
W3, FZTHRIE, AL R+ Y a2rx—TKIXED Anne Verhamme HIZD 7L — 7 L H[ET, HimO#H
M5 Lya "a—REOBREHOIICT S a2 7 bR, A7ad 7 P TR, FHAMN
TR I 2L — a3 YOFBEIZ X o TER I N/IRIANC Verhamme ZAZDIBHFE U7z Lya RO RS
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11.

12.

HEEHERHAAAT Lya "a—%24EKT 3. 2D Lya N0 — %l EE5ES O 9 fREE 2 185E L T HHbIE]
HIL, Lya ~Ne—0OBHRIE CLE, ¥4 X) L EHRBR O L YERE (BEE, BARKRONE, FF)
MOMEBEZHE L TWd. REEE, WIBIEREZBINKCFERICTRRAX—FHR L

2~ 2 1B 2 FIRIRFE 2 7 O RMREIEOBRE  Z DX U N—RMOMWE (L, IBIE, EHiE)
JRAAIRFHF DR D EWX — 7 <X — a1 —TdH 2 FIRAH 2 7 R U2 DX A= oEX, a7
DOREDEE L X 2 S B EA TV, 22T, a7 2R MR E T 2 FEOMKEL, 20
XU N—IRF O R HEEAMCEERIEE R Y OfER TRz, X—r~vX—ru—0HEEICEH
T2, a7 ERETZICE 2~ 2 OFHTDMHEED >2-3x 108 My DX —r~<vX—rp—%
BRrIEEW., 220, BEENERCKRERBAORTZ a7 BT 2RDOBEME L TOESHL, 75
AR IR DOFETCR -~ X —r 0 —HEEBHETZILT, a7 LTEYREZPZHERTI L
WS FIET, 1.5 FHFEOMHEBICBWT 75 loa 7 EfMERE L. |y I 21— areolt
Bho, ZOBREREIFEFTICE L DERMAEEOERICGET 2 a 708 X2 ¥R LR L H
B2 oTWVWS., A7 ETAMAOEEREB L a7 B RVIRFIOZh D, S, a7
TIREWVRNOERAEEXI N TWE e dbhot. £, BERZELLEEOEEEZa 72—
RFEIR e THARZ 2, a7 OARIBREESVI hbholz. ISk a 7HEBTORRENRD 2 ~ 2
TRHZAETLTWA Z e 2B s 5. DI LEOKRIIEGIT 25X LT MNRAS THRE 7.

BRI EIEB O FAAIRE 2 7 O RMIERE (ZBk, IBE, Hil)

FUTENC BT 2 BIEBTEENZ, 2 < 1 IZBVT—KT 1+ —L FOFNTHARTEL A2 hTns. Z
AU LIEBEHOIRIH, 37bbFMIRRHETIE, 2 > 2 CBWTEERI L LARESATVWS I
PEZINTWD. 22T (Fih) SRAHICEB T 2 BIERIEEIN V7% 2 B TIeED SN T 2
D ZFAND 720, T2 EEHIT X 2 28 FHEIZMIKIEY —_R A O F— 22 H\WT, BFROE
BINCH7:5 1 < 2 < 15 ICBWTHEKRRFAEH 2 7 2HEL, 2 BT 2HRMOMEZFARTVS

1.5.2 FHOSIXIF—RHK

1.

W RE R SR 5 BT EEER N — R AR (F#A, Lin)

EIREREA— 2 MIHEFETEESERDP AT 2 L VI HMSIRIBIN TV SA, ZOMIL: LT, &
BEAN—Z P OBERICERBRAETEET 2205 2eEZ LMD, BAE, BHOBRBILEET L
ZHWT, BEHIOEREBERAN—X POMEEZERTEBAIT 2 22T, 20>+ Y 4% ENZIMEET
X 2 EERMICHTHANT., FRTEEOHREOT 020D, Zhrs, EEER -2 b OEIHE
ATWIELED>T, ZOHEMIETEL R

SRR A D 5 O/E T I E—H > < (FA, Lin)
Detecting very-high-energy (VHE) gamma-ray afterglow emission from binary neutron star (BNS)
mergers will become more efficient with the operation of Cherenkov Telescope Array (CTA) and the
Large High Altitude Air Shower Observatory (LHAASO) in the near future. For the feasibility of VHE
detection, while previous considerations were biased to the on-axis jet direction from which Gamma-ray
Bursts (GRBs) were observed, off-axis jet profile probed by recent GRB observations allows for reli-
able prediction from a more general viewing angle distribution. We calculate synchrotron self-Compton
(SSC) afterglow emission from BNS mergers taking into account high energy suppression effects, in-
cluding Klein-Nishina scattering and attenuation by extragalactic background light, and provide an
estimate of detection rates based on the differential sensitivities of the detectors (CTA, LHAASO) and
the assumed viewing angle distributions (uniform spherical, gravitational-wave-detected, on-axis only)

to reflect different searching scenarios.



B1E RCPH=E 20

3. CTA TR IHRF X N 265 2 ERA (F &)
BB EIT> TV AIMATIEFEHMEOER SN, EFRWECHEER L TH Y et s 5. EHED
WL ODDIRPTED XS BB H 55, CTA DPEHTIULX HI1CZ L DR 5 H ¥ <O D
HFrxh, REOME & FHBEOERCHLAD & OBENIAL 22 X 2. BA1x, 7H
DV ODDYHED & <N EL FHIT 27 VEMEL, IBFER O X v 7h e, CTA TY
NSHVOIRFPPBH XN E 0% RED o 72,

4. I VROV — IR D BB (CHIE)

ITFEOBHIT, BEERMENCH DO S TEIOCEDSWRAARE SN, ZORFIEHTH 7.
ZEfEl Stockholm University @ Tim Linden [X, Ohio State University @ John Beacom K& D3[wE]ff
KT, GETEIALNT IR o7, IV LY =2 WS REEORKKDIED T B FIEETORSDE
Bz 2 alaetk e tafl. BT — X o2 TV, ZORMTT — 2B X EATE2 2 e 2R L.

5. Centaurus A TORFNE (ZHEE)

H BN X D, Centaurus A X IMHIN 25865 DIEEERFZD Y = v b TR FRETALEF—FT
IBERXNTWS Z e MG SN, HEEIKRADOH EFERK, ST#HKD Dmitry Khangulyan K& D
HFEFFET, Centaurus A DY = v MIBIF 2K FIERE R DET ULEITo 7. ZOREER, KKK
DYz v PRIZEEABLNS knot IR TR FAEIREETVWE WS > F U ATHHAHHALS 22k
e L 7.

1.5.3 AR IVCERYE

1. 72V INTILDOE (FR)
Fad, FARHEKO R RERL KB EBIZOHRILERA S L HET, FRPOENCA SRS HEECT >~
<ERBS, WHW BT 2V IANT LD EITY, BRTRONZ AN—IFHIh2fE L, X BHLE
G e DBk, BXOZEOYHIERZIT 5 72,

2. The high-performance N-body code for collisional stellar systems (Wang)
The numerical simulations of massive collisional stellar systems, such as globular clusters (GCs), are
very time consuming. Until now, only a few realistic million-body simulations of GCs with a small
fraction of binaries ( 5 per cent ) have been performed by using the NBODY6++GPU code. Such
models took half a year computational time on a Graphic Processing Unit (GPU)-based supercomputer.
In addition, the NBODY®6 series code has beend developed for more than 50 years. It is challenging
to improve its performance or add new functions. To overcome these bottlenecks, we develop a new
N-body code, PETAR, by combining the methods of Barnes-Hut tree, Hermite integrator and slow-
down algorithmic regularization. The code can accurately handle an arbitrary fraction of multiple
systems (e.g. binaries and triples) while keeping a high performance by using the hybrid parallelization
methods with MPI, OPENMP, SIMD instructions and GPU. A few benchmarks indicate that PETAR
and NBODY6++GPU have a very good agreement on the long-term evolution of the global structure,
binary orbits and escapers. On a highly configured GPU desktop computer, the performance of a
million-body simulation with all stars in binaries by using PETAR is 11 times faster than that of
NBODY6++GPU. Moreover, on the Cray XC50 supercomputer, PETAR well scales when number
of cores increase. The 10 million-body problem, which covers the region of ultracompact dwarfs and
nuclear star clusters, becomes possible to be solved. The PeTar code is also flexible to work as a sub-

module in other codes, such as AMUSE and Asura-bridge, so that the combination of hydrodynamic
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evolution of gas and stellar dynamics with binaries becomes possible to study the formation of star

clusters.

3. HBHEMICBIIZ2HE T T v 7 R— L OER L AR A ¥ > Dl (REAR)
FriZ. ADDELZGEBEZHOBBHEMDONKS I 2L —> a v 2fTot, ZH6DOREBIEN D SH
T 2HEET T v IRV OFEMAE Y 2N DIz, BEIC X 2 HEIEK L Wolf-Rayet(WR) £2D
WV EBAE Y7y TRERBLT, WR EDRV VHELEZFE L, ZOME, LEifin/hX VwiEE
77w 7 R=UE OFHT N Ko T, KD REBREMAE Y 2HOEE T T v 7 h— b33 Z
btz MEDFHETIE., 77 v 7 R—ADEREDEY LN A Y Y AEHRZ1F T T
b, BRTBHE TS v 7 R—NLOM 16%HEMAL 2 0.1 A I 5%, L. WR £ common
envelope 121, FETTTD A VAR HTEANTH 2 LIRET DL, GRkT2BET T v 7 K—1D
BMAE > 71id. LIGO % Virgo 12 X 2B KBTI SHEHIS N 2 DO LM T 2 2 2R AL

4. BRIREFNC B 2 #HED NI EHEY I 21— a3y (FHRD

Fxix, BRIREMOWIAE TV & LT Salpeter DEEBIEL (0.1M — 50Mg) 22 10* — 10° HDEE
57 % Plummer EF LV EAEMR L, PPT-DENEB I & 2 LY T 2L —> a v ®fTo7z, R
DIFINVF—DREZ 0.1% LLTORBEELR-TIRETa a5 FRARMO 100 EETHE L 2 A,
EMANTRIEBVENEERE L L. EMNOEEI RO VFEEEH = XL ¥ —0 10° — 10* fFo =L
¥F—2ROoHEEN 10 FREEMANKE I N 25O MER L ze 7o, FILBER LN I 21—
Y ara—F [P3T-DENEB) OFHE#HEIZ., 108 HORETEZELZFHLLZNKS I 2L —var X
DB 100 fEEHTH 2 Z L ZHERL TV 5,

5. NHKY I 2L —a vt Gaia DAERXEN T — &% w7 HI5HE O (FA%F)

F 41X, Fujii et al. (2019) ORDJIERFI N K> I 2 L— a Y 2T L. Gaia DB X OLLEEZ1T 5 72,
Hercules stream % Horn. Hat 72 ¥ O KIGRITFED EOHEZEBOMICE SN HEES I 21— 3
YHRZHFER L, ¥ I 2L —a YNOK T OHGERNT 21T 5 2 & T, HEZEMY 7HhED N — DI
HEICERT 2 2 2Rz, £, BIE-AMAREE (Rvy) ZETHS I 2L — a v L BHIZ
T2ZI2&-o T, ZEOEBHENCBIY 2 HEZEEY THED N—DHIBIZ X > THHATE, 2ok, X
DIERF DN — DR — 2 RE R 40-45 km s~ ! kpe ™' & #EE L7z, F7-. Kullback-Leibler divergence
(KLD) & MUEN B HEEE VT, ¥ I 2L — a > e BHNC B 2 AEZER 2 O LUE 2 HIE T 2 F
EOBFREIT 5 /2o KLD % HWTKGRIERE O RO ZER I L 72 (KLD 2/ X W) s R
LNBGZHR LT, ¥ 2 —2a r T, BREUSHHTKLD 2V hSWihaAoh 3 DT
72 L, NAAHZER AR E S RHEEEIT 2 Z e DEL»D STz, 72720, SBRNORERTIZ/NX
W KLD OHIRERHE <, HIBHIE » #E 220 Y 7S O ERRARB X N B FER L 72 - 7

6. EFEFHR T —> a v 25 EERMBHE S M IMRE FZFHEEE ExHAM ZFIH L7 X X b OBREZRIEE L 7
(feilr,, =ik, B
BLRUBERFZOARNM, FHET, LBERFZOARNER, HARZOHNIEN, FHEEHLFROH
FES e e bIc, [HEFEBMTEMLZX X FRBA R b e UTHLECS 2852 T 2 ZRGEE % fRiH 3 5
HrHEE L, FMETEMLREE X R PRHBRHHRZ S0 a5HY 30 ok Z, &E 400km O
ERFHRAT—> 2 ¥ 35 EBRHMAOFHERRIC | FRBEL, BENRTOUMELEHES 2
FEEE D TWS. 2015 F 4 BITHTH RiF o7 FE5Y > i, EE64-1 & EE64-11 D 2 DT, Zhz
N64 ORI R a v MCRABREEYE (QCC) ®, EBREHKFEWE, Hydrogenated Amorphous
Carbon, 777 74 b, ZBEAFEHRIKE, IEFE FEES ) 74 Mokt zB# L, BEiEF
AT —ay [ZF5 ) EERME SRR IR ExHAML SHI24 Y X F— L& 201545 A
26 H & D ihMRER IR 2 G L7, 1 EOFHIRGEBEZ LT, 2016 4£9 A 20 HICREFHE > X —I1C
THIfmEiREA 5 XN, £/, 2016 £ 4 HIiZ, E/KECABREBEAYER, \NES5 774
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MY, R E SO RFERY S EE64-1IT 2475 EIF, 2016 4E 6 H 29 H X b o BREE 25
ZHAAR L, #9384 HEOFHIRIFRE 2R TIMMEII L, 2017 4 10 AT H £ > & =12 TEIL
BRI G| I N, BEREERNISN LT, WMo zta L, ROMRBEM D ERA XY S AVHIE 2170,
BRETE T ORNIERED L2 L, X IRERBR O R & if TR o W Z LRI Z1T 5 /2.
FELEBAR DO —OTH 2 BRABRZEYE (filmy QCC) IR LT, FHBBEEBOME, KB
(OH) BXUHEZ T b (>C=0) IZMIBT 279 FEEDENS Z e b D, ZNLIIRFEHE
AVET DO REMEEREY) (Insoluble Organic Matter; IOM) ICHR SN 2R E b —HT 22 Ldbho
7z. 2019 4 8 AT, 7 FRIAMSE TR A ZEERE (UVSOR) OFEF|IHOHHHA T, JUNKEE
OEHB XL REZEH O 2 500 d ¥, XANES BEMEE (STXM) % Hwviz X SRIRIN G 55
W& (XANES) 7toaMre L, FHESBERENGURNCN L TRE, E3H, BERO XANES D7 —
ZEHRUF L, FHEREEBEZEIAERY OISR RIZ T L.

7. BREARBEX R N OGHER G2, HE, BH)

1973 SELURERR 4 B RIRERBICBII S N T E LRFERANY FiE, ThET2OHWFL LT, 2HRATS
FEEILIKZE (Polycyclic Aromatic Hydrocarbon; PAH) fREHICED R THONT E 72208, R L
TEEOBH BT 25 &5 RIEMRYWEOHERIZIZE > TWARY. 2MKREZEYWE (Quenched
Carbonaceous Composite; QCC) 1 2.45GHz ¥4 7 0 BFREBEBZHWT XA XV TR I VAR E BT
FARERAMERT 2 e TEMINIEREXANTH 5. QCC X, FEBKRUIEMBGED C-H#E
MOFBEBHRD C-CHEEHROBNREZF S, BRSNS RREERNY 25 XX otk zH 2 b
TELOTHEHATH S, RABFAEEZHVWTQCC ZERNRT I XTI itk oT, JURER
EHRFBEX A (Quenched Nitrogen-included carbonaceous compounds; QNCC) Z&K L7z, ZD
EBRTFEEIFEOCLEENIKEICROEER I EEWE L HEEH T 2 82T 2TH 5. [H
I¥ U7 NCC DARIRIEE 2 TR MG, F123.29, 6.25, 8, 11.4 um ¥ —27 %5, QCC %
HMPAHZIZ LD T2 EOMHMOWE XD b, REERNNY FOMGEIHLIL R 250 Z e 2307
Mol KT, HBUH RO E M TS 5 REERINANY FORHE BEU L 2Rz s, 208N
¥ ROV — 7 EEMEE R ERYE B X 2 REERINN Y F (Class A) &b dRIEEMANC
7 hLTED, Class C eI L. AWED S, HHEEFICBHX N2 REERANY FOHWFE
LT, EREERBEX RN NCC ZIRETBICE -T2, RFEBRTEK L]z NCCIIT 3, haF
BN LS N/C HHlE, MO, XRRImLENE (XANES) 206, FEERNIZERR L7 NCC 23,
N/C =3 -5%DEEREER, 7IVHEEETIXA N THL2EEHL2IC L. AFERIE, Endo et
al. 2021, “On the Nature of Organic Dust in Novae” ¥ LT Astrophysical Journal IZ5ZH X 417z,

8. HIEFHRT — a ¥ =X 5 ERHMHE SR Z I EREE ExHAM Z R H L ER2GAKBZEX A D
T RE R (2, ok, BY)
INETODENZE R MEREBRICESNT, 245GHz 4 7 i BFEEY W TRILKRE L EEY
AEMEHNCER L7z A WEREGEREE QNCC 25, HEOEFETHERIN 2GR ORHN AR F L
DR ZEMD TESHET 2 Z e 2L LD, FRIC, REEBAFOREEERY (Insoluble
Organic Matter; IOM) OFRIERDHERFEL b X =32 Z e ZHHL T LTz, 2015 42018 FFiTHh T
TEHEMLREEX R N OFHBZIERDN S, REEX R MO FHIREREEIC X - TKEE (OH) B&
O T Y (>C=0) ITHIET 2HINANY FIBEZEIE T2 2 EBHLPICRoE ZEZERT,
TQNCC ZFHERRICEZE L CRINL=WE Y, IOM & OYMELLE 2175 | FiOFHBRBEERICET
L7z. 2@ QNCC OBHBREFERNL, KGROBIEMNLBZERYOERE LT, HERroERICHKT
ZEMYINFESTAAREMEZFAE T2 2HNE T 5. ZhE T, RAZIE2 I vy a vy OlHA
WBWT, FHBBEEROERY > VO B2 EM L7z, EEY > 73 2019 4 7 HicH
B R 7 — v a VICEIT 05, [FE - H 22 HUBTHBEZESHB I Nz, 2020 4£ 10 H 27 H
WA 21T > 72D 5, 2021 4F 2 H 16 HIZHIKFH £ > X — THILEICR B 17 - 72 ZEBRGUR 2 32 1T B
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10.

D EIFRFACEE L7z, 2021 4 2 A 18 HICHEBRHR O F — 2 NZEIEEZITV, RIVEM D Y7 %
T 7=, 2 TRZEZERT UVSOR sk LRI H O P A TO XANES 12 & 2 941 % 2021 £ 7 HIZF
ELTW3,

DFT Study on N incorporated Polycyclic Aromatic hydrocarbons (PANHs) (73, Buragohain, if#%)
Ekant Vats 3 X' Amit Pathak (Banaras Hindu University, India), BH f (FHEKY) s & g, H
£ (Neutral), 54 4> (Cationic) 3 & 78 + 1t (Protonated) DIRAEIZ D % naphthalene, pyrene,
B LK perylene 1T LT, EBREFDRALGEDRNZART PANOHEZFHE L. ZOHER,
N-H B & ' N-H2 fEE DIREE — F D feature 2N ZFNHEE 2.8 BX U 3.0um IR SNE Z 2 23bh -
7z, F7z, @E 6.2um feature IXHFHESTFOHE T MR SN B0, BEENEATEIIIZL-T,
HPEDIREET S 6.2um feature 3 11.2um feature & FIFEEDOREZRT Z & ZHAL I L 7.

Eclipsing Binary Populations across the Northern Galactic Plane from the KISOGP Survey (N. Mat-
sunaga; N. Kobayashi (IoA), H. Maehara, N. Ukita (NAOJ), F. Ren, H. Zhang, W. Sun (Peking Univ.),
R. de Grijs (Macquarie Univ.), L. Deng, X. Chen, C. Liu (NAOC))

We present a catalog of eclipsing binaries in the northern Galactic plane from the Kiso Wide-Field
Camera Intensive Survey of the Galactic Plane (KISOGP). We visually identified 7055 eclipsing binaries
spread across ~330deg?, including 4197 W Ursa Majoris/EW-type, 1458 3 Lyrae/EB-type, and 1400
Algol/EA-type eclipsing binaries. For all systems, I-band light curves were used to obtain accurate
system parameters. We derived the distances and extinction values for the EW-type objects from their
period-luminosity relation. We also obtained the structure of the thin disk from the distribution of our
sample of eclipsing binary systems, combined with those of high-mass star-forming regions and Cepheid
tracers. We found that the thin disk is inhomogeneous in number density as a function of Galactic
longitude. Using this new set of distance tracers, we constrain the detailed structure of the thin disk.
Finally, we report a global parallax zero-point offset of Amr = —42.1 4+ 1.9 (stat.) + 12.9 (syst.) pas
between our carefully calibrated EW-type eclipsing binary positions and those provided by Gaia Early
Data Release 3. Implementation of the officially recommended parallax zero-point correction results in
a significantly reduced offset. Additionally, we provide a photometric characterization of our EW-type
eclipsing binaries that can be applied to further analyses. Published as Ren et al. (2021, AJ, 161,
176).
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1.

KEBEORKECDZIOLY 2 2L —y 2> (FH, HH)

ERE (FERAY), Mkt (BN KXR), @fEE (AED), R (f\RKY), D. Aguilera-Dena (27
L ZKRE), N. Langer (AR ¥ R%E) & OFEIFZE. AR TIIKREREOEARERBIHICBT 55
EDZRITLS I 2L =2 a 2TV, FTARPBREZZ L EUE BT 20MOMEEZH N, MRIC X
2 IEERNFRIEDEET R BFIC S X 2B R HEw T 5. SER RIS 4 R/BENRE 2 OBKEEED
R [EE KE EEICHBT 5 100 HEICO T 2 RAGHEILD 3 RTiES I 2L —2 a v &2{TRo 7. %
LT, TO¥ 4 HR/BEHEMNTE TR shell BABEICH KT % K Mach %7 0.1 F2HE O KT WELTR A
Z2ZeZmlrl. ¥/, FEHEETEBETHCT 4 ZHEELOMICTRRBIEE 72 & O IR FR
HER RNz, X512, WMRENTIE 1 0T EOEGHETONRE & 1324 2 LAESR A —
BNV R B ED NIz, TS IEERNHR, FEH S OGS IS ETEBRR R CEOEIFEr £
AUCHES BAETRICHE L2 52 508 LA W.
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2. ROMFEICE T 2 overshoot DFEE I 77 v 7 A — LE#HEGKIZ X5 GW190521 TERANDFE (&
H, #gH, =2)I))
WINE (Feasfb), RINETR (FEART) & OHEFRZE. GW19052113 77 v 7 FA— LVEEAKE EZ 5
NTVWBEPHEINBR DT T v 7 K—/VEED pair-instability mass gap 125 D Z OFEBGEIEDHE
ERoTWVWS., ZOMATIIKEREICBIT 2 0MEE BT 2WEESDRE (overshoot) IZHEH
L, overshoot D KE XN X FXFRHEDENYL 7T v 7 R—ILEHEDERITE 2 BT OWTIHN
2. ZLT, fERDETIL LD H/NXDD overshoot RDLGE I, MR LI KEEEICBWT ~90 K
(EREDEPIRBIEF N AERANLEL R Z S FTICENFEL T ~90 KBEED T 7 v 7 Rh—L 2B L
552 %EmRLE. —HT, 1ERD overshoot DEFTNTIE GW190521 # RT3 X 5HBEED T I v
IR—IVEEBEERT 5 Z I3 TERY. ZDHILRTIX overshoot DREMENDH 5 728 GW190521
D3RR I RO ERIETDH 5 L I3RS Shkn.

3. EHT A Cassiopeia A IZBF 5 =2 — Y 2 BERIC K DEENEST > b oY — ejecta(EHH,
H)
R, KRR, NEFIERE (BEAF), ATHE— (HERE), B. Grefenstette (CalTech), B. J. Williams
(NASA GSFC), J. P. Hughes (Rutgers Univ.) & OHFEFFE. Z OMFFE TR X #RBIHIE 2 Chandra T
BUHI L 7= 88 5% Cassiopeia A (ITb ZUBHTE) @ Fe @R OMEBIC BT % Ti, Cr, Fe, Mn OTFEELL
ZANTz. Fe B2 YIEIIEH R ejecta DRGFATERI NS L EZ 5N 5D, WA IZBEAENTRENK
FEET S TZOEBICEBY S Ti/Fe b, Cr/Fe LtOBRIEZBRL 5 2 BHEERBICOWTHERL
72. ZLTC, BlllcHE o2l ET Y b — Tl AR ORE FTERINDS Z b o7,
ZDEIBEIANX =TI FBRIORFILLIFED SN TV EHEBREDZXILY I 2L —>a Yy
MOREND=a— Y B K o TAHL 2R TER SN BRE L F L, ZoMt»/{sH
2l elF, ZOEES=a— Y RS K DRI E NG TR OB NCH -7 2 e 2T 5.

4. REREORBRIMELICEB T 2 RBIHEA TCOWHERES t PHEITRENADOTE (HH, HH)

FGE (AED) & O[FEE. EONTREGRI BT 2 MEIREICHET % overshoot DRIFIIIKEMAE
BBV TIEEOREREDZILOBIHD & H 2BE DD > TV ERZNLIFICOVTIE LS b oTW
v, 2L T, KEEZEORIELIZE VT overshoot DRIRATE JIFHBEE AT OMHEMHE I EY 5 2 5
AREMED D 5. —F, SERRZEOMEM I HITHERINKD SN KEEEDEL L -BHE, Wi
MEBOMMRTEXSHHEINED, 2V YV L2OBREZHIET 2 Z I3 EL#H L V. AIFFL T overshoot
MROKEREORIEADKIFEL AV ¥ 2% E DT Si-Ca & W5 HHBEITREDERBIZICONT
FRD. SEBIIKGREERE LR 10-25 KFEEDRIZDOWT overshoot DR ZFANT:. Z DFG
H ORBMEFEFTIRESNLWE DDKE overshoot DIFEIIE AV U LABESLNL T L R B EADES
Nz, —/HT, PHELRER2KRMELN T E2MES BN,

5. Head-on collision of a white dwarf and a neutron star (Feng, Umeda)
This is a joined study with Ke-Jung Chen from ASIAA. This research is done in two stages, construc-
tion of progenitor white dwarf by stellar evolution simulation and a simpler stellar model followed by
hydrodynamical simulation during the collision process. In the first stage, to understand how different
structures of a white dwarf effect the explosion process and the products, multiple white dwarf progen-
itors are built with a simpler stellar model, which is developed based on the work by Frank Timmes.
Because of the simplicity in physics that the code contains, several CO white dwarf with different mass
and center temperature can be generated. Another method to build white dwarfs is to adopt wildly
used MESA code (Modules for experiments in Stellar Astrophysics), which gives more realistic stellar
models yet more challenging to tune. The explosion induced by a merging neutron star is simulated by

hydrodynamical simulation code FLASH. Before the process of inducing explosions, due to the nature
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of the stellar evolution codes and an Eulerian hydrodynamical code, the models are not ensured to
be stable initially. Microscopic physics such as the equation of state of the star and some numerical

treatment are needed to achieve stability, which is the current progress of continuing work for now.

The stability of the star after the mapping from Lagrangian code (MESA or Timmes) to Eulerian
code FLASH is challenging to be reached. The common Helmholtz equation of state is used, but the
numerical difference of them does disable the model. Not converged and oscillating thermal dynamical
properties have been magnified during the simulation process and give nonphysical results. The source

of the instability could be the nature of the star generation code or something yet have to be solved.

6. FEHONFRED S| & 2 TR = 2 — bV 2 EEIRE) R0, FHH, fH)

EIREE (RS, mligkh (BN RR), WARIE (N— =7 TEK), John F. Cherry (University
of South Dakota) & & OHFHFFE. TN ETEHEBRIEICEIT 2 =2— Y/ EEREIZFE T 2RI
i, =2— bV FALOEELERIIH U THINFRZIE U THAMA T RO D Z AT E T3 2 5HE
FEZR - TV L LHEROEIEILE W 7 L — N — DRI EMWERITIC & - T, FEFRE
M IZNETEZROREINRZE T X8 5l ReED R S 7z, RIS TIXERICER R24H % 3 Kot
WHIE EFTRHEZITS 5 ka—F2HEL, EROBHERAES I 21— a viZBWT I OIEH
MIMERE D X SR E b 726 TNz, ZOME, BNz L7258 TIE=2— MV /2 REIH
H o0 o 72RZNC B W TIFRpFMEDS R LIREIZN R 25 2R 252 e bh o . —7 THERK
PAEE LT Z DO HE DY EEE DR — RN E < 72 » 7R TR I RO RESIZ S h TWB RS
b FiRoh.

7. WEH R OE R ERTO =2 — ) EHRE) ()

HERE (AT c oFEZE. BFEBRO a7 TR KRB Ehz=2—1 ) JDH
CHEFERICED =2 — ) VEFREZIS SR INZEEZOLNTVWS. FICEOH TS, —a—
MU DLT N UBAERHDN 0 ERET LB ERIINEEHET L —N"—ZEHRFHI AT
5. 7L —=N—OMIERENRNTIC X DBHEBHENTICE VT ZOEEEZ L S 2HEDTHARS A
TETWVWEY, EBRIZZENDED X S ICIFERE L TO I PIEEZRIHR Z £ L2 . Morinaga et al.
(2020) TliE, WHEBHOBERENMIOFE T Dabt —L Y MELD Z DR ER DD & 5 RAEN
BERL, BE7L—AN—FHEG SR T ZREREERITNCE > THL I L. RIFFETIX
ZOEBEHI G TO=2— MV VAESHICER L, BEMIIEHIED 7L — N—#(LEtHE 2B S
CEDTEZFIHa— VPR L. ZOHR, ERCZO7 L —N-ZWpET 2 2R,
IR L D BEME— FOMTH RS — FBERELTOLETR, 2 TO 7L —"—ZREFIR
PEKRT 23 7L —N=SRZPEL 2T HELN

8. FFHICEHELWIREHRDOHE T Z v 7 R— V&K (B, &HH, HEH)
PNNE (AR, RIVETR (FHMDT) & OHFEIE. SE2 & R WIIREIZIEFIZE W (~ 1000M)
EPHET 2 EINTVWE. OIS BKREROMRENEREZHRL TWL5E, HETF v 7 Kk—
N L, ZOER»PSENRBBH SN LR D 2. RAIZZD XS RIFFICELZVWIIRER
KROEETZ v 7 R—VERPFERBIAICE OBREBHITZ 20, REZREL TV,

9. YIREDEREBICET 2-EHEN ATMOINBEICOWT DA L Z Dt (UL, HEH)
EEHEE (JUNKREE) ¥ oHFEIZE. BEREHICB I 28—~ & — - N I U ROEE LN FHOHD
MBS BT 2 Z e pMEfichtun s, FIREERICEWT, X—7 <X — 1B —HNTON) F VD
BEHIGEE IS 2720, BIERERLEI2MRED . T, BUEY I 2L — 3 ¥ &7 LT
B, REBRANYIUTED D & TRIBRH RAENDHT 2 2 L BRI Nz, RIFFETIX, EFR
HRAEWZ 70 —X7 v FULEAT — L TOBEERICOWT, REMNLAEEZIT- 7. FTHEOME, SV
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10.

11.

12.

13.

DRESIVRLGE, X—r~Z—I="u—R3ERTRBTHERINLDDIFERERICHET 2
F38 % e ahrotz. £, SVRREIWEY, BERTAEZENOENALZEHEBOERESHEML,
JEREN 2 BERDORANESO RELRDIENThrolz. EHIT, SVHAREWZIY, B EINETRAE
DERAFF = 7 4 F XY PR = I DEMEBREEN 2L L, BIEAT ABEZEBIC TR LT RDZ
EDggIrote. TRLULBIERATAEZ, FRCEBOTRERIEEEZEN TS EZoNL
O, EHRRE 2 KRERT7 7y 7 A—VEERIE 5 2rtdEmE 5.

Collapse of ~ 10* My, population III supermassive stars with neutrino transfer (C. Nagele, H. Umeda,
T. Yoshida, K. Takahashi (AEI), K. Sumiyoshi (Numazu College))

The origin of supermassive black holes (SMBHs) is one of the interesting problems of high Redshift
astronomy. Observationally, we know that quasars driven by SMBHs exist in the early universe, but
there is no satisfactory method of generating such massive objects in the short amount of time required.
One proposed scenario for SMBH formation is the direct collapse scenario, whereby supermassive Pop
III stars collapse into intermediate mass black holes, that can then grow to be the observed SMBHs. We
simulated the stellar evolution, and then explosion or collapse into a black hole that occurs soon after
the general relativistic instability in the helium core. We used three different 1D codes, all including
the effects of general relativity. First we used a stellar evolution code, then a hydrodynamics code, and

finally a hydrodynamics code including neutrino transfer.

HEMHoEEEKFE (FIS, #MH, 5H)
HERBOSEERFHEZHONICTZ2 22 EHINC, 7 7XUEREEIC X2 EEHR IOV
HY MR ERAEL -

Stellar models of Betelgeuse constrained using observed surface conditions (Luo T., Umeda H., Yoshida
T., Takahashi K. (AEI))

Purpose: Using stellar modelling coupled with observational data of Betelgeuse to study Betelgeuse’s
past evolution history, and to predict its future behaviour. Observational constraints used include the
luminosity, surface temperature, and surface abundances of carbon, nitrogen, and oxygen. For our
stellar models, we examine the effects of varying the initial mass, rotation, and overshoot parameters.

We then analyze our results and discuss them in the context of current literature.

Progress: We have completed the data simulation and subsequent analysis, and are currently preparing
the final manuscript. We report differences in our results when compared with current literature with
regards to the initial mass and the current stage of evolution. In our results, we found a larger initial
mass range of 12 to 26 solar masses, while other recent studies generally prefer 20 solar masses. We also
found that Betelgeuse can possibly be near the end of its lifetime and undergo an imminent supernova.
Also, we report some discrepancy with respect to the initial rotation velocity, as the currently accepted
velocity is too large and unable to reproduce the surface abundances of Betelgeuse in our modelling.
Finally, our results bode well for the merger models which were proposed in two recent studies as a

method to reproduce the rapid observed surface rotation of Betelgeuse.

v Dor BUREZENE THRIBE N 22— « T— FEHWNETEZE (FH)

R.-M. Ouazzani (»8V KXA), FE (FILKY) & ofFEME. HERETHRE S 2IREH &M
OREEERTRS 205 BEBYOWAIL, AFan—, 777 —FOFHEERKIC X 28I X o TRIERIC
ERELE., RICREBRERRO—21Z, SEIXEONEABMENHO PR TELILTHY, H
BN CAESRN Y SIE I 0O MBEICEERERE G A TVW5. KRiFFETIE, 22U ZET
V=% (v Dor) RIZHE L WS KGO 14506 2 50 EER b OERVEICHEHT 2. ZORIIKEGIC
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14.

15.

EeRTHEEDE W (B 1 H) 728, IRENEa U 4V HoEEL®RL 2T 5. &d L MH SN2 IRE)
i, 7Y - = R XENSREMNITRERIREZFHODDOTH Y, ZhrHOWI-AHEZHKIE
WOWTE, BICHIELIHEEINTWS. ZOFEHIX, HciREIT— KA, Hamckh 55 [
B OZDEFRZ & - T (ZMK) 2162 &, BHAIXKIZIE—ERICR S, ZOREBEE DR
BN HIRE RO FIEE 52 22 0WH b DTHS. —HEEOMIETIE, FolREIhEd 5> —D
DEATOIRIMTH LA — » = FEHWLAEZERT L. Zhud, MEkETs@llczns) o
AV - TR I N2 EHIREIE— FTH D, FREMMICKRERRELRD. SHOFEE, iy
Y '—= FOLEDOBMIMIC L2 TEDINRTH D, MELMR—ANHRZI 2 e TES. ZOHEE,
TR 77— AR TN RO T - XHEHA L 24, 7Y - E— FEDZHV LGS
CHE LT, 132 0I0@EWBE TN BB R IRETE 2 Z e bh o

Rotation of the convective core in v Dor stars measured by dips in period spacings of g modes coupled
with inertial modes (M. Takata)

In collaboration with H. Saio (Tohoku University) and others. The relation of period spacing (AP)
versus period (P) of dipole prograde g modes is known to be useful to measure rotation rates in the
g-mode cavity of rapidly rotating v Dor and slowly pulsating B (SPB) stars. In a rapidly rotating
star, an inertial mode in the convective core can resonantly couple with g-mode propagative in the
surrounding radiative region. The resonant coupling causes a dip in the P-AP relation, distinct from
the modulations due to the chemical composition gradient. Such a resonance dip in AP of prograde
dipole g modes appears around a frequency corresponding to a spin parameter 2 fyot(cC) /Veo—rot ~ 8-11
with fiot(cc) being the rotation frequency of the convective core and veo—rot the pulsation frequency in
the co-rotating frame. The spin parameter at the resonance depends somewhat on the extent of core
overshooting, central hydrogen abundance, and other stellar parameters. We can fit the period at the
observed dip with the prediction from prograde dipole g modes of a main-sequence model, allowing
the convective core to rotate differentially from the surrounding g-mode cavity. We have performed
such fittings for 16 selected v Dor stars having well-defined dips, and found that the majority of v Dor
stars we studied rotate nearly uniformly, while convective cores tend to rotate slightly faster than the

g-mode cavity in less evolved stars.

On the first 6 Sct—roAp hybrid pulsator and the stability of p and g modes in chemically peculiar A/F
stars (M. Takata)

In collaboration with S. J. Murphy (University of Sydney) and others. Strong magnetic fields in
chemically peculiar A-type (Ap) stars typically suppress low-overtone pressure modes (p modes) but
allow high-overtone p modes to be driven. KIC 11296437 is the first star to show both. We obtained and
analysed a Subaru spectrum, from which we show that KIC 11296437 has abundances similar to other
magnetic Ap stars, and we estimate a mean magnetic field modulus of 2.8 40.5kG. The same spectrum
rules out a double-lined spectroscopic binary, and we use other techniques to rule out binarity over
a wide parameter space, so the two pulsation types originate in one § Sct-roAp hybrid pulsator. We
construct stellar models depleted in helium and demonstrate that helium settling is second to magnetic
damping in suppressing low-overtone p modes in Ap stars. We compute the magnetic damping effect
for selected p and g modes, and find that modes with frequencies similar to the fundamental mode
are driven for polar field strengths < 4 kG, while other low-overtone p modes are driven for polar field
strengths up to ~ 1.5kG. We find that the high-order g modes commonly observed in v Dor stars are
heavily damped by polar fields stronger than 1-4 kG, with the damping being stronger for higher radial
orders. We therefore explain the observation that no magnetic Ap stars have been observed as v Dor

stars. We use our helium-depleted models to calculate the § Sct instability strip for metallic-lined A
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(Am) stars, and find that driving from a Rosseland mean opacity bump at ~ 5 x 10* K caused by the
discontinuous H-ionization edge in bound-free opacity explains the observation of § Sct pulsations in

Am stars.

Star Formation Timescales of the Halo Populations from Asteroseismology and Chemical Abundances
(M. Takata)

In collaboration with T. Matsuno (University of Groningen) and others. We combine asteroseismology,
optical high-resolution spectroscopy, and kinematic analysis for 26 halo red giant branch stars in the
Kepler field in the range of —2.5 < [Fe/H|] < —0.6. After applying theoretically motivated corrections
to the seismic scaling relations, we obtain an average mass of 0.97 £ 0.03 Mg for our sample of halo
stars. Although this maps into an age of ~ 7 Gyr, significantly younger than independent age estimates
of the Milky Way stellar halo, we considered this apparently young age to be due to the overestimation
of stellar mass in the scaling relations. There is no significant mass dispersion among lower red giant
branch stars (logg > 2), which constrains the relative age dispersion to < 18%, corresponding to
< 2Gyr. The precise chemical abundances allow us to separate the stars with [Fe/H] > —1.7 into two
[Mg/Fe| groups. While the [a/Fe] and [Eu/Mg] ratios are different between the two subsamples, [s/Eu],
where s stands for Ba, La, Ce, and Nd, does not show a significant difference. These abundance ratios
suggest that the chemical evolution of the low-Mg population is contributed by Type Ia supernovae,
but not by low- to intermediate-mass asymptotic giant branch stars, providing a constraint on its star
formation timescale as 100 Myr < 7 < 300 Myr. We also do not detect any significant mass difference
between the two [Mg/Fe] groups, thus suggesting that their formation epochs are not separated by
more than 1.5 Gyr.

MREBIHOREREE WR125 12 X 5 X R MERBIGORIVREIH G2, 7530)

Ryan Lau CFHW) &2 & H12, 2019410 H 11 HiZ, 132 LiEFILFEF A S19B-126 “A Census
of Dusty Wolf-Rayet Stars with COMICS (PIL. Lau, R.)"IZZHIL, #&EHOKERE WR125 QIR
ARG E X MBI 21T - /2. WRI125 1%, WCT7 E D Wolf Rayet £ ¥ 09 Bl fEREDHE R
T, 283 FFAMTIEHAEBRZEDIRT 2N, HETIEERMCE T2 XX MNERPES S Z &
HoinTwd. 1992-1993 £ 0E H @2 588 L2 1 B EA, 2019 4 10 A&l H sGdEiE iz m
o THRNDIEEDS RSN Uz & 4 2 V71842 T 5. N-band ORPEEANINZ THHE L 72K #
B DAERD 51X, 500-600K DX R b OB T T Z T, 8-9um {F3II broad & N> R
B EHER L 72, Wolf-Rayet 2 ICFFE L broad 72 Sum N> F & U TRHEM T S0 2 REERN AV RiC
DWT, ERECERT I ERGHERKBLEVE L OB EITV, RKEOKBEEERRFEL T2
HE %Nz,

Line-depth ratios as indicators of effective temperature and surface gravity (N. Matsunaga, M. Jian,
D. Taniguchi, S. S. Elgueta)

The analysis of stellar spectra depends upon the effective temperature (Te) and the surface gravity
(logg). However, the estimation of log g with high accuracy is challenging. A classical approach is
to search for log g that satisfies the ionization balance, i.e., the abundances from neutral and ionized
metallic lines being in agreement. We propose a method of using empirical relations between T, log g
and line-depth ratios, for which we meticulously select pairs of Fel and Fell lines and pairs of Cal
and Call lines. Based on Y .J-band (0.97-1.32 ym) high-resolution spectra of 42 FGK stars (dwarfs
to supergiants), we selected five FeI-Fell and four Cal-Call line pairs together with 13 FeI-Fel
pairs (for estimating Tug), and derived the empirical relations. Using such relations does not require

complex numerical models and tools for estimating chemical abundances. The relations we present
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allows one to derive Teg and log g with a precision of around 50 K and 0.2 dex, respectively, but the
achievable accuracy depends on the accuracy of the calibrators’ stellar parameters. It is essential to
revise the calibration by observing stars with accurate stellar parameters available, e.g., stars with
asteroseismic log g and stars analyzed with complete stellar models taking into account the effects
of non-local thermodynamic equilibrium and convection. In addition, the calibrators we used have
a limited metallicity range, —0.2 <[Fe/H]< +0.2dex, and our relations need to be tested and re-
calibrated based on a calibrating dataset for a wider range of metallicity. Accepted for publication in
MNRAS (Matsunaga et al. 2021).

Effective temperatures of red supergiants estimated from line-depth ratios of iron lines in the YJ
bands, 0.97-1.32 ym (D. Taniguchi, N. Matsunaga; N. Kobayashi, S. Kondo, H.. Sameshima (IoA),
and WINERED team)

Determining the effective temperatures of red supergiants (RSGs) observationally is important in
many aspects of stellar physics and galactic astronomy, yet some significant difficulties for it remain
due to model uncertainty. Among spectroscopic approaches to determining the temperatures, the
methods making use of atomic lines in high-resolution spectra has some advantages compared to the
conventional methods using molecular bands; relatively shallow atomic lines are less affected by the
uncertain temperature structure in the upper atmosphere of RSGs. A promising approach is the line-
depth ratio (LDR) method using ratios of line depths of two atomic absorption lines, which has been
successfully applied to various kinds of late-type stars (e.g. Gray & Johnson 1991, Taniguchi et al.
2018). We established the relations between effective temperature and LDR of two neutral Fe lines
based on calibrating red giants. Our LDR indicators are expected to give temperatures consistent
for both red giants and RSGs because the LDR of two neutral Fe lines are insensitive to the surface
gravity (Jian et al. 2020). We then determined the effective temperatures of ten nearby RSGs observed
with the WINERED spectrograph (near-infrared Y.J bands) with a precision of ~ 40 K. The resultant
effective temperatures show good agreement with the Geneva’s stellar evolution model. Published as
Taniguchi et al. (2021, MNRAS, 502, 4210).

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)

As the gravity effect and metallicity effect on infrared line-depth ratio (LDR) present, we make use
of the information stored inside these effects for the calibration of infrared LDR-T.g relations using
WINERED spectra. The LDR-Teg relations for solar-metal dwarfs and supergiants are calibrated using
the spectra of 20 dwarfs and 18 supergiants covering the spectral of GO-K4 and F7-K5, respectively.
The precision of T, determined from our LDR relations is 10-30 K. We then include the metallic-
ity terms in a new set of LDR-T.g relations calibrated from F9-K3 dwarfs and G5-MO giants with
—0.7 < [Fe/H] < 0.4. These relations are used in a Bayesian approach for determining Tg and [Fe/H]
simultaneously using LDR measurements. The precision in the derived stellar parameters is around
20K in Teg and 0.05dex in [Fe/H] for both dwarfs and giants.

Behavior of infrared helium absorption feature in 10830 A (M. Jian, N. Matsunaga, D. Taniguchi,
S. S. Elgueta, and WINERED team)

Stellar helium abundance is a fundamental stellar parameter which may shed light on several important
astrophysical questions, such as the formation history of multiple stellar populations in the globular
cluster and the double red clumps found in part of the Milky Way bulge. The helium absorption at

10830 A is a relatively strong spectral line that could be easily observed using high-resolution spec-
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trograph. However, this line is formed in the stellar chromosphere, and no solid chromosphere model
is available for most of the stars. To study the behavior of the helium line, it is necessary to acquire

more observation and establish chromosphere model for the target stars.

An observation on globular cluster M 22 using infrared spectrograph iSHELL mounted in IRTF was
performed in August 2020. The spectra of 3 giants with enhanced Na abundance and 2 giants with
normal Na abundance in M 22 are acquired, along with 7 spectra for bright giants. The signal-to-noise
ratios of M 22 targets are not high enough to judge whether the giants with enhanced Na abundance
show different behavior compared with those with normal Na abundance. Summing up the spectra

may help enhance the signal-to-noise ratio.

A collaboration with Xiaoting Fu and Angela Bragaglia was then established, with high-resolution and
high signal-to-noise ratio spectra of member stars in open cluster Stock 2 available. The resolution of
these spectra is ~50000, higher than that of the WINERED spectra. Thus, the atommic lines at around
10830 A can be better separated, and their oscillator strengths can be calibrated by these spectra and

provide a more precise equivalent width estimation to the helium line in WINERED spectra.

Near-infrared detailed chemical analysis of Cepheids (S. S. Elgueta, N. Matsunaga, M. Jian, D.
Taniguchi, and WINERED team)

We are developing a method to derive precise and accurate stellar parameters such as effective tempera-
ture (Tog ), surface gravity (log g), and chemical abundances of Cepheids on the basis of high resolution
spectra in the Y J-bands (between 9760 and 13200 A). The main sample of the observed Cepheids
corresponds to bright Cepheids in the solar neighborhood, whose stellar parameters have been well
determined. Together with the spectra of Cepheids located at 3-8 kpc in the southern Galactic disk
discovered recently by the Optical Gravitational Lensing Experiment (OGLE).

The line-depth ratio (LDR) method has been used to estimate the effective temperature. However, the
parameter range of Cepheids (5000 < Tog < 6500 K and 2.5 < logg < 1.0 dex) has not been covered
by previous works on the LDR method with Y J-band spectra (e.g., Taniguchi et al. 2018, Jian et al.
2019). Recently, Matsunaga et al. (2021) proposed a method to obtain both T,.g and log g altogether
using LDRs for stars in a wide temperature range (4750-6100 K). They selected 13 line pairs of the
Fel-Fel combination for obtaining Teg and 9 pairs with neutral and ionized lines combined (FeI-Fell
or Cal-Call) for estimating logg. We tested their pairs with Cepheids, but found that a significant
fraction of the lines they used tend to be too weak in warmer Cepheids. Therefore, we selected new
line pairs and identified 11 FeI-Fel pairs that work better for deriving T,g of Cepheids than the pairs
reported by Matsunaga et al. (2021). On the other hand, we discovered that Cepheids follow a tight
Teg—log g—P relation and this allows us to derive log g precisely with P and T.g determined in advance

(P is previously estimated while Tog can be obtained from the LDR relation we have found).

Another edge of this project is identifying absorption lines visible in the Cepheids’ spectra that are
useful for abundance measurements over different pulsation phases. We have identified and confirmed
some absorption lines of heavy rare earth elements reported in Matsunaga et al. (2020) as well as
biogenic elements such as Phosphorus and Sulfur which will be useful for a variety of disciplines

including astrochemistry and astrobiology.

Absorption Lines in the 0.91-1.33 pm Spectra of Red Giants for Measuring Abundances of Mg, Si, Ca,
Ti, Cr, and Ni (N. Matsunaga, D. Taniguchi; K. Fukue (Kyoto Sangyo Univ.) and WINERED team)
Red giants show a large number of absorption lines in both optical and near-infrared wavelengths.

Still, the characteristics of the lines in different wave passbands are not necessarily the same. We
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searched for lines of MgI, Sil, Cal, Til, CrI, and Nil in the 2/, Y, and J bands (0.91-1.33), that are
useful for precise abundance analyses, from two different compilations of lines, namely, the third release
of Vienna Atomic Line Database (VALD3) and the catalog published by Melendez & Barbuy in 1999
(MB99). We selected sufficiently strong lines that are not severely blended and ended up with 191 lines
(165 and 141 lines from VALD3 and MB99, respectively), in total, for the six elements. Combining our
line lists with high-resolution (A\/AX = 28,000) and high signal-to-noise ratio (>500) spectra taken
with the WINERED spectrograph, we measured the abundances of the six elements in addition to
Fel of two prototype red giants, i.e., Arcturus and p Leo. The resultant abundances show reasonable
agreement with the values in the literature within ~0.2dex, indicating that the available oscillator
strengths are acceptable, although the abundances based on the two line lists show systematic differ-
ences by 0.1-0.2 dex. Furthermore, to improve the precision, solid estimation of the microturbulence
(or the microturbulences if they are different for different elements) is necessary as far as the classical
hydrostatic atmosphere models are used for the analysis. Published as Fukue et al. (2021, ApJ, 913,
62).

1.5.5 KXBRARESSUVERERK

1.

ROVERE B X UM B o EEEH

13 2 LEFHIIEHE SEEDS 3 X U Post-SEEDS 71 = 27 MIHED < EBSEFEZE. HiCIAO/SCExAO/
CHARIS ZHW7Z@a ¥ b7 2 MHEIZITY, EEBREC X 2 R/R4KE - IROBTEZIToTWV5.
ZORER, TNETOEIRT T4 ¥ R —~_AEHEBH X D SRERINCERELR EOBOHERZ RN
WHATZFEEHEREL, KEBREED S DT D 20au LB TOARWERE HD 33632 Ab 2H AL/
(Currie et al. 2020). #® SCExAO/CHARIS 1.1-2.4 micron spectra ¥ 3.78 micron #P¢iE 7 4 —L
FOL/T BBERKE —HLTED, WHIXHR 8799 cde FE X D FEEVWLRAEIOREVEDD LN
KEReZEZ o2, 7APaX MY EHEPSGRDIZARBEIBAEWVICEILS —HLTWVWE I HEETDH
%. 51T, HD 15115 DOFREXMI O @G TE 7762 & 2 L7z (Kellen et al. 2020).

. RSN E TR IRD 12 & 2 RAVERE OB

TIE 2 DB FRIREREE K v 77 —25E IRD 2 W THIRBISRE SO BRI HHE L 72, HOXRET
H% AU Mic b K2-25 b D > X —IREZMBH L, HOREROPUEHERAENTH RN L%
SZ3E U7z (Hirano et al. 2020; Gaidos et al. 2020). X512, IRD ZHWTHRAZEICBVWTOH 7
TV FIRHE U7z (Nugroho et al. 2021).

- B YRR O (R B

MWH OFRRIEEEE SIRPOL X JCMT O#FifRtds 2 w7z Kwon At & oHFRIBIFEIC XD, 28
D B RE IR OMSGE B X CHELRGHZIC O W TOEREZF T, BEEICE T 25 0% E % iR
BH L 7z (Kandori et al.2020 (&7?).

k7 YTy MBS & 2 REMRE & RIVRERK DI

FNKED NS oYy VEHIZEDT-. £ DblF NASA O TESS HEDM |7+ —7 v FEREIZ D
7= (Nielsen et al. 2020 (Z7?).

. RAKEWED 720 O BB ORI %

RHVEE - A OEEBIR D7D O R E BB OFFE - RYF - EAICBEEG L TWw 5 (BRI
SCExAO, 3% HEEi I » taa2EE CHARIS).

HERURBHRED DD, 31325 LEFHE MR LS IRD OB - R5F - B S LT
W3,



B1E RCPH=E 32

BB FANIF I HE D %, BHWREORE D 720 O @b MR 7RO ZITo T 5.

TMT O7z9DEa Y + 7 A MERIZES PSI DA% SCExAO F— 4 « ALK - BN RKXA - AbigE
KREEE LD T WD, F72, TMT OF—HEE TH 2 RIMEE D s MODHIS OB b D T\
%, INHEBEICK > THIERAIRE BB REO 2EH T2 2HIBELTWAS.

NASA 23 H 3 2 Roman FHEZEED DD avF+ 275 7HFREROBEE S Kwon Bt & ¥ HFETH
REFETHEDTVS., ZHUTX > THIAREIDE 2> 7 X MEHERZEHT 5.

F7 7V BRXEIWH S IRSF Himgi D 72 DIRH L /RN FEESs SIRPOL (F—HKL) DIRSF - E
HAHIToTW3.

6. B2 7 DfLFEL (FH)I)

REREFGRE 7 CRIFIE R FEPBHINTVS. FHTA X/ =iy 6 JRFLLEORIE
¥ FEE I X415 a 713 Hot Corino & XX 3. —75, FEAMRZHES FOIBREINZ a7
WCCC (Warm Carbon Chemistry) 27 & XiZdh 3. BENFAIOE VWA 71 oFIGE a7 £ TOERM
WHEELZ —H L THBWRADETILTIE, REEHDFI3K< > FAHTO CO NDKEMINB &
I PN EDAERL, FRiEEHED 100K M O THIE L TSR el anh s, —7,
TEIRR B D FIFFREREFCRIEL XX Y OSHERISTEREINS. ETALTIEINS 20075 F
X1 20T Aa7ORTERATETH 5. BT, FLllRo THAOD FEEZ DA T7HHED
Mo TELH, RS Hot Corino & L THMAKR A7 TIIREHD T ORI, WCCC x LTH
#7237 CIRRBEAE T FIERAITNZ RSN T WS, 2O X 572a 7o RO SR, 2
FERHETD 2 7 QPR ERICHEE R § 2 KR OB DICH 3 Ll TnW3. £ 2 TEERa 7 09 T
fLEFTNVIZEBWT, BIPAETO a7 DR, KIMREOE, EIHERM X TORMZ 28, FiGEa
7 DAARAN DB 2 BUERNC ATz, 2 ORER, REFEHDF D720 Hot Corino 1 FETERHETD 2 7 3Lt
BHERZET VR ETHBTE 225, WCCC RIKTREER T F 030 7 WEANIHIR R0 o 7.
KEVERE D F 7 ANIREHT FOIN T 2188 & D & SRERTHET 2 Z e h o, KUAKD 7B
DR SR WKRIATIE, 20 X5 7HDEBRT X R MERHRDSIEL hofe b, 775 —FBMNTET
WBRIHEMED D 5. Z OWFFHE R Z 2SI £ & O R L 7=.

7. JFRAGEE R O o) TR 2SR o MR B - EEOKSRIRAME ()11, Cataldi, KF)

JTAE ALMA 1T X % & 2 b e @ 22 0 ARAE Bl (~ 0.1 A 1Ick b, HEOFGERERMETY ~
7= RSN RO o T0d. — AT, MBOERSTTHEH AICOVTIE, XA MEFKEID D E
VBTG DS LB e 72 B 720D, [ O 22 RSN T b TR o 7. 0 FRERRBIANG, &
BERIEBGBEOEERARI AR THIH R/ XA ML, FBATOHMESTA S ZDIRE - BED,
DFBXOTEMN M ZEHT 2 L TREARAIRTH 5. £ 2T ALMA Large Program “Molecules
with ALMA at Planet-forming Scales (MAPS)” Tld 5 D DJFAGERE R B W T S £ I E 7270 TR
% 0.1 N8 2 S RRECBIIL 72, #8)I11& co-PI & LT MAPS @ 7" 1 R — P LHEfFELFE 2 & ERk L C
W3, SIEREZ Gianni Cataldi FHEZEE B 1 FAEDKMFEILSHL L 725 TDCN, HCN, NyDt,
NoHt DTSR ZITV, BN TO DCN/HCN ki, NoDt/NoHT O F5 M0 % #18 CTHH & 20
L7:.. %7 HCN/HCN xR (HCON i#iREE) oBfREET, HENTO HCN O E/KREMICIE
HoDT IS X 2 IR IE/ZT T2 L, CHDT KX A RMRKICDFE DB H 2 Z R L7z, T ORERITH
15, P ch 2. ZOMFUCBE LT L 2 £ FHERIE, MAPS TEEIX N7 5 KIKkD
5% IM Lup, MWC 480 @ 2 KIKIZDOWT, MAPS ¥ =2 A THEXN-MHBED X X NEE Y
METFNVZHNT, MBANTOTRRERT TR MOBENREZITo 7. C/0 LRI ERER, &
AERREEBEZIFIEERITY, 2 FHBE C/0 I KET 2 2, C/O HOEVWETLDIES
PERD S BEHIN D THEE L BAENTHZ e E2R L. ZOMRBEREBELRXCE DT,



B RCEHE 33

8.

10.

11.

JR AR R R P o ) PG i 22 ) 70 g RE B © BEREEE (FHJII, Cataldi, KAN)

MAPS ¥z 7 +TESN HCOT B LU HBCOT RN 21TV, HCO+HEE DX RS %E 5
DDFIREERMBICOWTIRE. MAPS rY =7 PATHE LNz CO HEEE LU CO depletion
factor ZFIH L THFEICBIF 2 HCOT FEE O ED M2 F72. HCOT IZMBOSFEICB W TEE
BAFX DT THY, ZOFEEITBEHEE-ZZDO NRELEZ 5N 5. 100au & b AMITIZHCOT
FEEZ 1071 BETH 27, NHICIEFEEL IR 2 W EAD 5 oo cih@EcRons. A
HCEHLEMEDO BEEBICE T FEIAN S, ZZ TORVWEEZKML TW2EX D
N5, £/ NoDT, NoHT IZ HCOT OB E R T & D KRR 50 au LUE O HULH O BREEE D40
RHEEZOND. BIETE NoHT, NoDT OFEED S, HLHERE S KRS I8 2 a]EEED
IREENTz. FRMBETA LD S, 3ODMBICEWTHLMHEBERMEN 107 s BETHS &
EZOND. IO DEBIZEMAICE LD ApJS IHEIRE L o 7. LD EH T, MAPS Tl
it 20 RDFRSCE ApJSITRFE L, BIE 11 ADBEIE L o TWab. IO 0imicid, HIIE Co-PI
& LT, Cataldi W7t BE X OAKMEE (BL 24F) 1F Imaging team X > N—2 LTHEFEF L R-THB
h, 7udz7 PAEZFICHOEBAL .

77V MDA AHEE (Cataldi)

T7 VMR, KPEEOFERYEFFICAONE XA NI TH L. IFE, 77V B THLRE
HAEROMH SN TE D, HRADEFERZ 2 HHEE SN 2 REREHEBEAOHKIAFH RS LTV
%. Catadild ALMA ¥E§ 2 H\WT, 77V i HD32297 I B W TRRFEFEfR 2 H L7z, CO #
R & RBIRFHERROMELLIX, KED CO ##GH1H 2 —7, KRFRTD 103 FREE O FERFETH D BRb>
NBZeZRET L, REBEFRTFVXAPMIBEINT CODPHERINDE IOIRETNANIEENTD 5.
Z DIFGEAE R % A MTam I F & © 72, %72 East Asian ALMA Science Workshop 2021 T D3#FEHYE
THREIT- 7.

JR A2 A P T D PR AR (%)

AR, (RE B FAAE AN OB BSR4 E P T 0 MR E GRS ALMA 12 X 2 @22 o frae il c
NRHENTWE., DFHED Ry 75— 7 bW TS L S EREZ RIS 2 (P-V )
TR E->THLDEDERLEREMER, MBI A X EETES. R, FBEL no—7»
5 HBANOEEBFEAROBMEMRZ VT, WX EIC X 2 BUBHIZITV, P-V KIDBEERD fAE
FHECPHLEERICED IS IKEFET 2L LE. £/2P-V K SHEXNZHLEEEDN,
RET Z2HBERDETNICE > TEIUIEED 2 0% EEBINTTANRT.

VLA 12 & % Hot Corino I281F % NH;z, NH,D Bl CKAD FAAEFEF TS LT & 720 A NE X
N, XA MREHKE L CWOKRSARET S, ChASIZEFAMBICIRIATh S L HEKERD, B
BIEROMEI 2 v EZ NS, KXo TFEMAE a7 TIXERBIKPRERMEYIE DAL Z B I3
HCHAN SN S, FFIC Hot Corino ¥ FEENZJFAAE D 7 TIERX X /) — Vi ¥ DZEO KGR T8
HENTED, ALMA RETERALE AfTbATWS. Kf (Bt 144) BEFEEX (EZRIE)
5 diZ, Hot Corino RAKD 1O5TH 3 NGC 1333 IRAS 4A d NHz B X U NH,.D 8|57 — & O
MiEiTo7z. NH3 IZEROFEDFTH 5D, HHEEIRVZDH ALMA TIFEHITEZRV. @io
fER, NHz OFEEERNTOEBDKER  BERNTH 2 Z e ARE Nz, —F, NHoD BERD L,
PERDOBFRZ TH & D H NHy KOBEKBEFENSV L b0 o 7.

A



B1E RCPH=E 34

1.5.6 KXB%
1.5.7 #28-V I I TRE

1.

EAEEREIEEHARAALH LOEFERS 2 2L — a > a— KO (BH, Wang)

BRI 2L —> a y 2175 & kEtEa— Fic, BIEROOD%EE. BroD7 4 — Ky
I RMHBAATETRY I 2 =Y ava— R, R LZEOWEELEZMR NKY I 2L —>ava—
FOREY 5, CRETOHAEKS I 2L —2 3 T, EOPEETEICIIEREE OB D EIMED
NTW, ZNTRIERERDOEMDFHEMEEL SIOKS e B TERY, RIFKTIE, 2D
EZ IS EMEITEREOFE (6 R — MK 2 Z 5 X5, SPHIEEZHWHIK/N KEGHE
2— K ASURA 2R L7za— K TASURA+BRIDGE] 2% L7z, X512, VY -k XL L2 ME
DA 7Y w RTH 5 Particle-Particle Particle-Tree £y, BED/HD 7 LIV XL BREL-a—
F PeTar # TASURA+BRIDGE| THIFIT& % X517

CPT HEZEROCEERRENHANAY 2 2L —> 2 v a— FORIS (S, #H)

100 TR T2 FHWERIRERNEL S S 2L —2 a Y RITS 201Ic, EM2REY V- - Vv—F7av s
BT, EHBREBDAE XA LY ME - 4RTA I — MEERAVZHEFTEPIT 2V, 2512, A
MWHEENH 2581, ZOHEBED DR T2 513 1AL, BHEOHEEIF 75 —MEr L
TEMT % Fi%E (GORILLA) 2HAELELFHF LWVWa—F PPT-DENEB| #BA¥ L7,

- REYE 2 W BRI X 22 = VEBRO TR (PR, B

Frld, A—nR—arvta—x IEE 2HWT, DRI THREL ERRERFZKS I 21—
YarvoEMEHELTWS, LiEL, —ED&RA 527 — L OEWES (BHEBERY) 2, fhos
TORF DRI EZ R - @ER e B EMSEREE, BENZFHRANTOY I 2 -2
YETEAARICL TV, KRFZETIE, HE - @EREERS 372D, SN DR A% < 72 % 1
W (EHERAERY) 2INLRTAHETZFEZHEATVWS, Z0DIE, BREBRHEICLL 2L
IR L. RHEZIARE S 2 28, b L BN FE2HANCTHT 286823 H 5, £ T, FEROMUE
Z TS % BEIE%E € 7V Memory-In-Memory Network (Y. Wang et al. (2018)) ZJtiZ, ¥ = VIR
WHES A RAEEZECE TS 2REEEET NV EMAE L, TOETVTIE, @ REFEER D 3 X7T
BEDMIET 2 AN LT, ¥ = UFRIC K % 3XRLEEZS THIARETH 5, £z, BFER 0.2Myr
DEEZADTFHARETH D FHIRRG 1 BUATH SN 5,

. Thirty Meter Telescope (TMT) 25 —HABIRIZL & (158 % H 5 T /RIEBIHIZEE MICHI OBAFE & Hf

TROMERTE 73 YERRT D BAFE (Feil)

Chris Packahm (7 1V &°K), A&AH (MILFEEAY) &2, TMT IZH HBHALEE Y LRz BiET
TROVRBIAIEEE MICHI O Y A =¥ 2t K CBFEZ1To T 5. FRFRIMMHED Y (MIRAO) ¥4l
AEDEZHET, 0.1 HEEY) 2 2EEBRETRNO REYE O ZMEREM A E RS Z & 23 AHE
LD, FHT, BRI RITD AR PUERZET 2 BRI THRMERIET O RIS E WREN H
5. ZHNETIZ, TMT/MICHI ONFFEMRETEHIC, K7+ —< v b (R74 ZE1LK) DA X —
VATAY ==y b OEE FEhE UASERIERETHE 21T 5 7-.

. Mission Concept Studies for the 2020 Decadal Survey ; Origins Space Telescope (7£3/T)

Orisins Space Telescope (OST) I, >KE®D 2020 %D decadal survey IZ[A1J T, community-based Science
and Technology Definition Team (STDT) O#HHATHEIDED SN TWVWE 40D KAI v a>D S
B, i - EAMRI v a >y TH D, 20164 LD, JAXA liaison & L'C OST @ STDT {&FENCS
fIL, 2019 4ED 8 A D Origins IAMRETHMEFEDOIERZE T Lz, BMafdH T, NASA Ames Research
Center ¥ ¥ $1Z, JAXA DHEFRIMREHIZEE Mid-infrared Spectrometer and Camera (MISC) D
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RRGETEHY T 2122 D, MISC @ Instrument lead ¥ L CZ DZEBEMEIZ1HY L7=. baseline concept
E LUTHEE 3-20um I2BWT < 5 ppm OLEMZTHEET 2 7 > v bt2EiE MISC-T, Upscope
concept & LT MISC Transit Spectrometer (MISC-T) 2/l 2 T 5-28um %= HN—F 2iR{EB L O
K5 E2EE MISC Wide Field Imager (MISC WFI) OfET 217V, Origins St i3 00 HH#
% %1772\, The Journal of Astronomical Telescopes, Instruments and Systems (JATIS) OI‘lgIHS inl
BIZ1 9RDAMYXDSHED 1 EEHEL (Sakon et al. 2021, “Mid-infrared Spectrometer and Camera
for the Origins Space Telescope”), 2021 4F 1 AWM I NIz, £z, HFERNFISCGEEE 2030 FOF
KEHHIRET 7 — % > 77— T OMHHAIZEBWT, Letter of Intent (LOI) 38 & f White paper DHgHi %
7720, BN BT 2 5B RTIOMEZ B L2 2k L T\ 5.

6. 312 HiEsE COMICS 12 & % N-band K7 E73 T — X OFi - RIKDR Y v + ETOREREIC X 2
DHT = EZ\DOFEr ZOMIIEFIEORHE Gk, Ak
KXty R—DEHKR, SHESES 2 b, BEICHE L2313 EEFgP R EE COMICS %
FW 7z R EZRAMR N-band (R HETED 7 — X Z3HICIE L, RIEDEEHODDR R Y v FHRR» 53
N5k oT, BUFENS NL 3N T — X DEEPRMINCET S Z e 2 /RN L. ZOHRI,
INFETRASNTWVWERY v FIROMIETITHEAMITFHHATERVWZ b o7, ZOEZDIRX
LOEERMIET 2720, HEEZRIEKOHEEHRLDZY v hHRLSDFTHNOMME LTREL, BEX
NIz AR FOVOMEE T R EHHIER T ER&INEHE L /.

7. Development of a new precise continuum normalization method (D. Taniguchi, N. Matsunaga; N. Kobayashi

(IoA))

In this era of high-resolution high-accuracy spectroscopy with a large number of targets, it is urgent
to develop accurate and automatic data-analysis methods. One of the most important steps during
the reduction of high-resolution spectra is the continuum normalization, which is difficult to automate
especially for late-type stars. Here we develop a new continuum normalization method named Support
Vector Continuum normalization (SVC). SVC first chooses pixels within the continuum wavelengths
making use of a machine-learning algorithm Support Vector Machine, and then determines the contin-
uum shape by fitting these pixels with a spline function. We tested the accuracy of SVC using pseudo
observed model spectra of red supergiants, and found that the accuracy is ~1.5 times higher than that

with the usual sigma-clipping method.
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Momose, R., Shimizu, I., Nagamine, K., Shimasaku, K., Kashikawa, N., Kusakabe, H., “Connection
between Galaxies and HI in Circumgalactic and Intergalactic Media: Variation according to Galaxy

Stellar Mass and Star Formation Activity”, 2021, ApJ, in press.

Ono, Y. et al. (additional 27 co-authors including Shimasaku, K. and Momose. R.) “SILVERRUSH
X: Machine Learning-aided Selection of 9318 LAEs at z = 2.2,3.3,4.9,5.7,6.6, and 7.0 from the HSC
SSP and CHORUS Survey Data”, 2021, ApJ, in press.

Hirai, Y., Fujii, M. S., &Saitoh, T. R., “SIRIUS project. 1. Star formation models for star-by-star

simulations of star clusters and galaxy formation*“, 2021, PASJ in press

Wang, L., Fujii, M. S.,&Tanikawa.A.,“ Impact of initial mass functions on the dynamical channel of

gravitational wave sources®, 2021, MNRAS in press

Fujii, M. S., Saitoh, T. R., Wang, L.,& Hirai, Y. “SIRIUS project II: a new tree-direct hybrid code for
smoothed particle hydrodynamics/N-body simulations of star clusters®, 2021, PASJ in press

Endo, 1., Sakon, I., Onaka, T., Kimura, Y., Kimura, S., Wada, S., Helton, L. A., Lau, R. M., Kebukawa,
Y., Muramatsu, Y., Ogawa, N. O., Ohkouchi, N., Nakamura, M., Kwok, S., 2021, “On the Nature of

Organic Dust in Novae”, ApJ, in press

Onaka, T., Kimura, T., Sakon, I., Shimonishi, T., 2021, “Discovery of two infrared objects with strong
ice absorption in the AKARI slit-less spectroscopic survey of the Galactic Plane”, ApJ, in press eprint
arXiv:2105.11660

Matsunaga, Jian, Taniguchi, Elgueta, 2021, “Line-depth ratios as indicators of effective temperature

and surface gravity”, MNRAS, in press
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1.6.2 FNEHXE LU EHESE

1.

ReAE, MREEEFNICBIT 277 v 7 h— VEERENRE £ ORBEREMKFE) , R——a a2 —-T4
V7= a— A, WRKEERIE L > X —, Vol.22,Special Issue 1, pp.41-47, 2020

1.6.3 EE, RE, =S

1.

1.7

HRTCF (RKCER, 7HEE), SHEFFES ROCER, oHEE), Hokilz (BEF, oiH#EE), THERMER
2021, 2020, #LE

FR, MRARICHITEIER

HEHEREVZROBE, RXFBEFRIBBTRVWRERELZ, FHEERELINIERL .

HAXXFR 2020 FHFER, shaiKFE (X251 VBE) (2020/9/8-9/10)

1.

10.

11.

A ERL: “Millisecond Pulsars Modify the Radio-SFR Correlation in Quiescent Galaxies”, [HARKZ
HARKBER), A 74>, 2020/9/8-10.

. ARTHTE: RS W2 TRAPPIST-1g b7 VY v T K 2 RERKRE TERAOAR

DA

. Cataldi, G.: “The surprisingly low carbon mass in the debris disk around HD 32297 ([JZEFER)

KN FZ9E, Gianni Cataldi, #)I[#i#, ALMA MAPS Collaboration: [JFREREKERFIEICEIF 2 N2H+,
N2D SRR 7 — & oty (OBEFER)

L AREE, MISERE, KREFRET, AR TRAENZCES WS >R a — OS] fOE

HEoH#E (HEFHER)

. Rieko Momose, Kazuhiro Shimasaku, Nobunari Kashikawa (University of Tokyo), Kentaro Nagamine

(Osaka University), Ikkoh Shimizu (Shikoku Gakuin University), Kimihiko Nakajima (NAOJ), Haruka
Kusakabe (University of Geneva), Yasunori Terao, Makoto Ando, Kentaro Motohara (University of

Tokyo), Lee Spitler (Macquarie University): IGM-galaxy connections around AGNs, Z134a

oA, wEAE, ERE, SfRE, A, HES . EAPRER ORE B R DIER- 7 A R0
BERE BT % 3 JoTHiiDiE(, Noda

CEET, CEEERS I 21— a>ya—F TASURA+BRIDGE] ¢ HAKXRMES 2020 EKEES,

> Z 4 VEfE, 2020/9

HEFITER, “NARS I 2L — a T2 KR D2 OMAHZER 216 & N — 0 HIB#H5E » ORIfR”, HA
RIFE 2020 FERFER, > 5 4 VB, 2020/9

BEATE, “BUBHEMTIERENZEE T S v 7 h— L DAY V", HARESR 2020 FEREER, A2 54
> B, 2020/9

E HRFER (BOKEE), R.-M. Ouazzani(»X3V KX H), HREHEIT (RILKM), S. Christophe(»$V KX H),
J. Ballot( b » ——XK¥), V. Antoci(7 ¥ v —2 TEKY), S.J.A.J. Salmon(¥ 24— 7 KXH): v
Dor REIZNETRIISN 2 0 A — - £— F 2 HWNEREZE, N30a
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12.

13.

14.

15.

Bkiz, Filfiae, FHEER, SRR, DMAEA, EARM, (EREER, ERE— BRI, =5
Z, WAEST, FEREE, LESr, hHF—, REET, REE, NEFEAR: KWFC SRIFHZAERK
## (KISOGP)-V, N2la

Mingjie Jian, Noriyuki Matsunaga, Daisuke Taniguchi (The University of Tokyo) and WINERED

team: The chromospheric helium line at 10830 A: observational trends with stellar parameters and the

synthetic spectra, N31a

LR, thHE—, FEHEHH REESERY), Mok, SREET, AOKE, SEEH, /R (B
WK, EFEH, BHFEF, TANA (EZKXE), WINERED BFEF — 4 SERIMRE 78U
#% WINERED : Mg, Si, Ca, Ti, Cr, Ni D{LF#HBEIICH WS YI N2 RHEOWIHEROZERE, N32a

B, MKz, MR RECKF): SVC: @RUIEARY MV OEREE % Efa IS %
HFE, N33a

1.7.1 BAXX¥EL2021 FEEFR, RRITEXT (X051 ) (2021/3/16-3/19)

1.

10.

11.

12.

13.

14.

TEEYR, FaKHI, EEEE5A Cherenkov Telescope Array 12 & % BEIRFID 6D H > <Mt o 7
AH

L FBEE D ALMA ZREGMENT TR S TW Hya OFMERERMBD AR Y F AR I

L BHBEED: AR—RET Y VI X HIBRBIRANKE O REMR DO IR~ v £ 7

SFEFIESEIE A A WRIVRE O WUEER A HIE

. BIFRESEZ,: RECHOREOHEDS SR THEAEFHOIMMEICEH LG > b7 X MEZRE

w"E

. KEIELIED: IRD-SSP 12Xk 2 M BIEFE D OXKEY —X A4 | 2FEHOBRNRN

46, Gianni Cataldi, KFIFETE, MAPS team, [FUHAEERMICEIT S HCO+ MIRD EZE/ 57
R, (HEE¥ER)

. Cataldi, G., Yamato, Y., Aikawa, Y. & MAPS team, “Resolving DCN/HCN towards five protoplanetary

disks using the MAPS data”, (HEEFEZ)

KAN o, HERMER, #8)11#38, Magnus V. Persson, John J. Tobin, Vianny Taquet, Jes. K. Jorgensen,
Mihkel Kama, “VLA observations of ammonia lines towards the Class 0 protostar NGC1333 IRAS4A”
(EEFER)

FEHET, IBE—RIED: 3132 L /HSCIC X % 2 = 7.3 Lya JEREB Y FHEBRAODHIR, X29a.

EHEF, “Toward simulations of globular cluster formation®, HARK2EE 2021 EHEFES, AV 5
4 I, 2021/3

HEFPTER, “Gaia 1T X 2 BT DM ER ST e ROJNERAI NAS I 2L — a v OHEY, HARC¥S
2021 EEBBER, F > 54 VB, 2021/3

BEATE, “HIHENEFEE 75 v 7 R— L DEMAL V85 X — X047, BHARSESR 2021 H£HETE
=, 4V T4 VB, 2021/3

HEEWNT A, I B, fth “WR125 OHRIFRIMED YR RIED 2 ) v b ETOMEMNEIC X 250067 —
RANDEB Y ZODMIE”, Nl6a
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1.7.2 EIEHES

1.

10.

11.

12.

13.

14.

Tomonori Totani, “Gamma-ray bursts as a probe of intergalactic medium and cosmic reionization”,
Invited talk at workshop “Probing the Extragalactic Universe with High Energy and Very High Energy
Sources” Dec. 9-11, 2020, online

. Sudoh, T., “Millisecond Pulsars Modify the Radio-SFR Correlation” Connecting high- energy astropar-

ticle physics for origins of cosmic rays and future perspectives, Remote, 2020/12/7-10.

. Sudoh, T., “Discovery Prospects for TeV Halos and Physics Implications” 1st workshop on gamma-ray

halo around pulsars, Remote, 2020/12/1-3.

. Lin, H., “Detectability of radio afterglows from FRBs produced by neutron star mergers”, Fast Radio

Bursts 2020 Thailand Meeting, online, Jul. 6-9, 2020

. Lin, H., “Afterglows from neutron stars and fast radio bursts”, Connecting high-energy astroparticle

physics for origins of cosmic rays and future perspectives (CRPHYS2020), YITP, Kyoto University,
Japan, Dec. 7-10, 2020

. Yuri Aikawa, “Astrochemistry in planetary system formation: from molecular clouds to protoplanetary

disks and planetary system material”, Astrobiology session at JpGU-AGU 2020, online, July.12-16,

invited presentation

Cataldi, G. “Observations of gas in debris disks with ALMA”, East Asian ALMA Science Workshop
2021, online, 2021.02.17-2.19, invited talk

. Yoshihide Yamato, Gianni Cataldi, Yuri Aikawa, & MAPS team, “ALMA MAPS Collaboration Deu-

terium fractionation and ionization in protoplanetary disks probed by NoH*' and NoDT”, East Asia
ALMA Science Workshop 2021, 2021.2.17-19, online, oral presentation

Yuri Aikawa, Gianni Cataldi, Yoshihide Yamato, & MAPS team, “HCO+ and ionization structure in
protoplanetary disks”, East Asia ALMA Science Workshop 2021 2021.2.17-19, online, oral presentation

Cataldi, G., Yamato, Y., Aikawa, Y. & MAPS team, “Resolved DCN/HCN profiles towards five
protoplanetary disks”, From cores to codes: planning for the next steps in planet formation, 2021.3.9—

11, online, oral presentation

Yoshihide Yamato, Gianni Cataldi, Yuri Aikawa, ALMA MAPS Collaboration, “Deuterium fraction-
ation and ionization rate in proto-planetary disks by MAPS project”, From cores to codes: planning

for the next setps in planet formation 2021.3.9-11, online, oral presentation

Shoji Mori, Satoshi Okuzumi, Masanobu Kunitomo, Xuening Bai “Evolution of the Water Snowline
in Magnetized Protoplanetary Disks”, Building Blocks of Planets, online, April 14-16, 2020, oral

presentation

Cataldi, G., Yamato, Y., Aikawa, Y. & MAPS team, “Resolved DCN/HCN profiles towards five
protoplanetary disks from the MAPS data”, Five Years After HL Tau, 2020.12.7-11, online, pre-

recorded oral presentation

Yoshihide Yamato, Gianni Cataldi, Yuri Aikawa, ALMA MAPS Collaboration, “ALMA Observations
of NgHT and N,D™ in Protoplanetary Disks”, Five Years After HL Tau: A new era on planet formation

2020.12.7-11, online, pre-recorded oral presentation
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Cataldi, G., Yamato, Y., Aikawa, Y. & MAPS team, “Radial profiles of DCH/HCN towards five
protoplanetary disks”, ALMA /45m/ASTE Users Meeting 2020, 2021.01.5-7, virtual conference, poster

Yoshihide Yamato, Gianni Cataldi, Yuri Aikawa, & MAPS Collaboration, “ALMA MAPS Collabo-
ration ALMA Observations of NoH* and NyD™ in Protoplanetary Disks”, ALMA /45m/ASTE Users
Meeting FY2020 2021.1.5-7, online, poster

Yuri Aikawa, Gianni Cataldi, Yoshihide Yamato, & MAPS Collaboration, “Chemistry of Planet For-
mation: HCO+ and ionization degree in protoplanetary disks”, ALMA /45m/ASTE Users Meeting
FY2020 2021.1.5-7, online, poster

Kashikawa, N.: “High-z protocluster survey with Subaru/HSC”, Workshop on Proto-clusters: Galaxies
in Confinement, Online, 2020/8/31-9/4 (invited talk).

Ishimoto, R.: “Proximity zone analysis for faint quasar spectra at z ~ 6”, SAZERAC presents: Quasars
During Reionization, Online, 2020/12/3-4

Momose. R. et al.: “Environmental Dependence of Galactic Populations Traced by Lya Forest To-
mography”, PFS Collaboration Meeting 2021, Online, 2021/03

Momose, R. et al.: “The diversity of IGM-galaxy connection at redshift z = 2 — 3”, Galaxy Evolution
Workshop 2020, Online, 2021/02

Momose, R. et al.: “Systemic investigations for mock observed Lyman-alpha halos”, European Astro-
nomical Society Annual Meeting, Online, 2020/06

Ando, M., Shimasaku, K., Momose, R.: “A systematic search for galaxy protocluster cores at z ~ 2",

Protoclusters: Galaxy evolution in confinement, online, 2020/8/31-9/4

Tetsuro Asano, “Trimodal structure of the Hercules stream originating from bar resonances”, CHAL-
LENGES AND INNOVATIONS IN COMPUTATIONAL ASTROPHYSICS - II, #* > 7 4 Vi,
2020/11

Jun Kumamoto, “Spin distribution of binary black Holes formed in open cluster”, CHALLENGES
AND INNOVATIONS IN COMPUTATIONAL ASTROPHYSICS - 11, 4 > 7 1 Bilfi, 2020/11

Sakon, I., “The mid-infrared spectrometer/camera (MISC) for the Origins Space Telescope”, Space
Telescopes and Instrumentation 2020: Optical, Infrared, and Millimeter Wave, 13-18 December 2020,

San Diego, California, USA, poster presenttion (online)

Taniguchi, D., “Unbiased effective temperatures of red supergiants from iron absorption lines”, Cool
Stars 20.5, Virtual, 2021/5/2-4 (poster)

1.7.3 EAMAE=

1.

Tomonori Totani, “Emergence of life in an inflationary universe”, Invited talk at RESCEU summer
school 2020, August 17-19, Tokyo, Japan

. ZEEESA: “Millisecond Pulsars Modify the Radio-SFR Correlation”, /& T L ¥ —FHYHEAIFE S

2020 J, Ao A4 ¥, 2020/12/14-17.
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3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

ZEE#E L “Millisecond Pulsars Modify the Radio-SFR Correlation”, 45 33 MRS VRKI U 4,
FY5 4>, 2020/12/23-25.

TEFEYR: “Prospects of newly detecting star-forming galaxies by the Cherenkov Telescope Array”,
METANF —H T A BMRTH 20200 4> 74 >, 2020/12/3-4

LA AE, BYE B, BIK IEfE, Bai Xuening: “BESANCEES 3 2 FARERMBICB IR/ —F74 20

Bo@): HiER UK E O BGBIEAN ORI (OSFER) [HARRERFR 2020 FHEHRBER), F2 74,
2020, 11/12-14

. KHI &L, Gianni Cataldi, fH)I[#E: “ALMA MAPS Collaboration [FAAERERMICEIT S NoHT,

NoDT BERREIHI 7 — X Ofigt” (HEEFER), THARBRERMEHEHE ), +> 74 >, 2020/11/12-14

HEJI#EEE: “The JCMT Transient Survey”, V—23 2 v 7 HEPERTOREK & ERHEEB L o Td
FEF 7 IVEHE—FICMT 2o ThH XD & HNMEIZ S, A> 54>, 2021, 1/5-1/7 (BFE#EEH)

Cataldi, G.: “Observations of carbon gas in debris disks” (oral presentation), #r*#fiEi [EEKEF
% 2020 fEEERIZE4:, virtual conference, 2020.09.30-10.03.

Cataldi, G., Yamato, Y., Aikawa, Y. & MAPS team: “Resolved DCN/HCN profiles towards five
protoplanetary disks from the MAPS data” (oral presentation), ALMA Grant Fellow Symposium,
2020, 2020.12.08 and 2020.12.15, virtual conference

AL, BYER, BKIES, Bai Xuening: “BRMNCHESE T 2 FARERMBICBIZ R, —54 O
g BRI R O RGEREAN ORI (3EFR), REREREFMER, 74 >, 2021, 2/22-24

K1 P, Gianni Cataldi, HH)I[#F: “ALMA MAPS Collaboration : ALMA &2/ f@REERIITEE 2
JREAER BRI BT 2 H/KR BN & BHERE (DEHRER), 'RERUREFARER), Fv714 2,
2021/2/22 24

& A&, BB, BAK IEF, Bai Xuening: “BEXEEMBICEIT 2R/ —F 14 ol HERARE
DIEBGEREAN DR (HEEFR), Frdmmam TERER] 2020 FERMER, £ 742, 2020,
9/30-10/3

KED Foe, MR, #8)11#63E, Magnus V. Persson, John J. Tobin, Vianny Taquet, Jes. K. Jorgensen,
Mihkel Kama: “Class 0 RIAIZ31F 5 NH3 © VLA B#ll” (HEHIER), [0FE»oFMERE L TR
1B S HFROBERE T AEEICHET T, 74, 2020/12/1-3

K FEE, Gianni Cataldi, M8)I[#F, ALMA MAPS Collaboration: “RIAEERMBICEIT 5 N2H+,
N2D I 7 — X DT (HFEFEF), Nobeyama Science Workshop 2020, 4> 5 4 >, 2020.9.15-16

BIEAET: “Review for observational study of the IGM” (¥4fF:##i#), Workshop for Galaxy and the
IGM 2020, Online, 2020/08

Lk T O BTERE 2 = 2123817 2 [FAaIRRH 2 7 ORMAIEEE”, 2020 R 50 AR « K
YA FE DR, 4> T4 VFfE, 2020/8/24-8/27

AEMT: “TIE2HEF/HSC 12Xk % 2 = 7.3 Lya HEREE L FHEEHAOHIR", #IRE - 7R
WIS 2020, HALKYE, 4> 4 &0, 2020/11/16-18

B, “KERREICBIT S YK e HHETROTHREA: BRIELOMRIESIC X 228, He
R SRR, v T4 >, 2020/6/2-3
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

HHEL, “KEBRICBY2HFEHBILROITEGROBRIAEICE T 2 MR X 22, 54 7 BEHE
—a— MY MR, AV T4, 2021/1/7-8

AL, “A Three-dimensional Hydrodynamics Simulation in the Si/O-rich Convective Layer for the
Final Evolution of a Fast-rotating Massive Star”, Ffl 2 FEERAXARL I a2l —yaryadx
JrA—H—-XI—-74 7, ENLRXA, 2021/01/19-20 (KA & —)

MRER SBIRRRCBOTHNERES = 2 — Y 2 E£HIRE, 53 3EMHBS VRO YA,
Fr 4, 2020/12/23-25 (KR X —)
METER, <IRS| S B E = 2 — bV 2 EERE”, #reEi TH R 55 7 B R

Hi
Za— MY BIER, AT 4>, 2021/01/07-08

ETERL, B BBE BV TIRMFMES T FR =2 — Y 2 EHHRE (Collective neutrino
oscillation induced by non-axial symmetry in supernovae)”, 5l 2 FEEERKXAERL T I 2 —> 3
yr’uYzg ba—¥F—-X3I—7 1 7, ENLRXA, 2021/01/19-20 (KA X—)

BEHE T, EERHPLTO IMBH O FTEEME, JASMINE Consortium Meeting 2020, 7+ > 7 4 >4
f#,2020 4F 11 A (invited)

EHSE T, “ASURA+BRIDGE Z W2 MS 2 21— a > ¢ HeEiifER NEREFR 2020 £
ERWSER, * > 5 4 VB, 2020/9-10

BARPIT AR, “oN—FIBIC X o TIE S 415 Hercules stream @ 3 BEfHE”, 55 50 [ KX - RIKYHEEFED¥
¥, &> 74 B, 2020/8

FEFETER, “NIKS I 2L — a v & Gaia TERDIWIARDNIFEME, r vt R 2020 B O &M HIE
WHE &N, F T4 VB 2020/10

FHEFETER, “KHE N RS I 2 L — a v & Gaia I X 2HAMBOE I EMR DO 7L — 72— 55 33
MHEGERRS VRO T A, F v T4 VB, 2020/12

FEh A, CBEIOE®E - SfEES I 21— a Y713 ) X4 BRIDGE & 205, & 50 [IRS -
FARPIBIE F DR «, 4 > 54 B, 2020/8

HEATE, “RERBEMANCEIT 277 v 7R VEEBFRE £ 0 EBIREN", Pk 31 £ 1 & —
> R PRRERE BRI &, > T A B, 2020/10

REAE, “BHEMTOME 7'F v 7 R —LER L A ¥ V5107, FIREPRIRFHIZ S 2020, BALKY: -
* 74 VB, 2020/11

FeE R TRAVEDEEIE T — & ¥ A7 PLZIX A OB, WA TZIHEMZED 720 DBl
T =DM - BJ7], Zoom BifE, 2020/11/24-25, $A1FaiH

3 #: “Origins Space Telescope I v & a YADBMN?, 2020 EEHFRRISGEIE RS VBRI Y
L T — 2T OFTERA 2020, Zoom B, 2020/9/14-17

Kk iz “GRIFTRHLUDER (ONV S +HE NV D) @ I SRR JASMINE Consortium Annual
Meeting, 2020/11/24-25, * > 74 > B

Scarlet S. Elgueta: “Derivation of Temperature and Surface Gravity of Classical Cepheids using LDR
relations”, WINERED W%t & 2020, #+ >4 >, 2021/3/11-12
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36. Mingjie Jian: “Helium spectral lines at 10830 A: observational trends with stellar parameters”, WINERED
WF9E2 2020, 4> 54 >, 2021/3/11-12

37. BOKE: “IREEERZFWRI P O%”, WINERED %82 2020, 4> F 4 >, 2021/3/11-12

38. BIKH: “OFDVEHEZHWERTAX Y ZDAMHRNZORGE=2) > 77, HER - ZOCENIE
£2020, F>F4 >, 2021/1/29-31

1.7.4 ZFOMDER

1. Tomonori Totani: “Emergence of life in an inflationary universe”, an online seminer at RIKEN, Japan,
2020 May 11

2. NEFIEVR: “Prospects of newly detecting star-forming galaxies by the Cherenkov Telescope Array”,
Cherenkov Telescope Array CR SWG call, 2020/12/4

3. MIFERE: “B - REREHREBO 7 A ta s I X Y =7, FEREF YA =GR, 2020/08/04
4. MHENIHEH: “B L REROHMAE”, HHEKY Executive Management Program, 2021/02/20

5. fA)IfHK: “High-z galaxies and their environment”, RESCUE summer school, 2020/08/17

6. MUIHHRL: “FHOHM, HROMAELZTHNTALS”, 2021/03/24

7. HIEAE T R EREENZ 57, Ak 2 RERE, 2021/03/27

8. Momose. R.: “Environmental dependence of galactic properties traced by Lya forest absorption”,

Seminar, Yunnan University, 2020/12

9. Momose. R.: “Environmental dependence of galactic properties traced by Ly« forest absorption”,
Seminar, Tsinghua University, 2020/04

10. Masamichi Zaizen: “Collective neutrino oscillation with symmetry breaking in supernova neutrinos”
BFRY:, RIFHEEHER, 2021/01/12

11. BEHEF, “Dynamical structures of the Milky-Way disk“, Universty of Concepcion,Chili, % I J—
(invited) , 2021/3 (¥4 )

12. BEZRJE, “Formation of binary black holes in open clusters as gravitational wave sources”, gw-genesis
zoom seminar, A > 7 4 VB, £ I F— (invited) , 2020/11

13. BEHEF, TAU CB1 ChalCA-I12020, Live Zoom, 2020/11 (SOC)

14. Ttsuki Sakon: “The Mid-infrared Spectrometer and Camera (MISC) Wide Field Imager (MISC WFTI)
as an Upscope”, the Origins Space Telescope Technology Update Meeting Series, 2020/9/28, Online

15. Ttsuki Sakon: “Challenging aspects of the Mid-Infrared Spectrometer Camera (MISC)”, the Origins
Space Telescope Technology Update Meeting Series, 2020/6/22, Online

16. BHOKE#: “NIR Spectroscopy of Red Supergiants at around the Galactic Bar-End Region”, Seminar
at Astronomical Observatory of Padova, Italy, 2019/5/31

17. AEAKRE: “AI DA T NS FHOME", H150H 4 > A Hh 7 = in 7L, BR, 2019/12/14
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1.8 ZFOMD;EE
1.8.1 EEBERR, LRV =X, FEHKRE

L AT 134 EEAETE D B VIR 22 Al Fiw 7 BRI 2 & BR 3R & IR i), SR
LAY Y—2, 2020/12/16

2. BERH, MkiiLz, AL TR 72 2o KRHIE @SR 0P KR ORI 2 IEMICHIES
T CITEH ), BEKFRFAGHEERMAR T LRV U —2Z, 2021/3/1
https://www.s.u-tokyo.ac.jp/ja/info/7248/

1.8.2 ZE
AT, SCERIEE RN BEFREEE AR 2 (2020) 4ERF
ST, KM 23 BISFHAPEZESERME 2020 4R

1.8.3 ft¥# - EXTOESR
1.8.4 fRKFTOER

1 IR 2 - REFUMERO 7 2 bry I 2 MY — (R, SEkET YIS
2. HEAE T WUWE 7y 74 7, HARTRYE

3. BHAEL arv¥a—2YFIv—1, 2, BHIRFRAYE

4. KK Bz WIBREEREER V, BTSRRI

5. VK L RERIFEE B, UGB TR

1.8.5 ZEEFODfth

F & ¥ W RXFHELRERER
BRI RLE AR EE S A
BEERPERI A SRR EE R R
FERMARINT AX Y MIEEEREE
BEERMIIRER BB L v 2 —EERE
2% - REFREIPREE

ftlb% R AAFTCER R
EV KA Fuyzr MiHiZERER
M A ¥ W FHHIERE R R A
SN AHMiZE=ZEE
¥ N FHRERAEMEE RS
fbF&RE HARVEMTUENE - 72 b dny—k vy X —F

MERY - CPS EEZBRZER
LEMIL EN R ERERHBE Rz
BERIISIN R FH B v 2 —EEERE
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Kwon
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P RIS R S Mt K [ % o ki 1 2 B

ftb%RE E PR R 58S Comission H2 Organizing Committee Member
HF R - CPS EEZBRER
HARCARGER
HAA i R BEHERK AR Y RERRR
HA M RdiE R BYYEREREE
¥ W #rZ%EE
RESCUE #HZ5
fbk&RE HAR A= - KRB
ENY| BIEERIIZERE Y v ) 7 SUREEE R R
GSGC ZE
¥ W FERIT PRI EZR R
BPERIISRL Y v S REHHEE R
BIEERITER 3 SEEERR
¥ W EFERMZER
fbk&RE ENZRE CICA BHAEEMER
fbb&RE EZ R B TMT BEE#HER
ftb A& RE IAU #HZEE
ft %R The good vibrations seminar series (International community of asteroseismol-

ogists), steering committee member

ENY| BRI 7 R EMEBRCEERER

ftF%EE The Origins Space Telescope International Ex-Officio Non-voting members,
JAXA Liaison
Nova Conference in July 2019 in Aveiro, Portugal, SOC (2018-)
Conference Program Committee — SPIE Astronomical Telescopes + Instru-
mentation Space Telescopes and Instrumentation 2020: Optical, Infrared, and
Millimeter Wave
HEARFKEIE 2030 FFACRREHEIMGET Y — % > 77— T X 28—

ENY| HERSER R Y b — 2 &RH

HERES

SR (C) [18K03692] EiE B NN — R b & A ¥ <N — 2 b TH 2 Tl

Ferllr st BEENE [18720943] SRIFOEHEL L BEZ AL F—FH =2 — bV / O
Rl ZE BTN [2012200] HUE T R E KD & O IR G

Href A a IR L [18H05442] FRAMEIC & 2 45 WERE ¥ B &R 7OV O B O Fiis
HFISE [19K14775) @G FRCEIH L OKSEER - £@mOREX Z U 7 1 ORFEDOIBEIC
T

SN EIASE (A) FHEIRFSE [20H05847]  %UH - EHH O KIGZE @R ICH-D < RRREIC
B30 FHELET L

ARSI (A) (574H) [20H05844] XA 7 A ba s I 2 b Y — | ZifEHRIcH D
 FHOFRER

EMEFE S (74H)  [18H05222) JFAG2E RFBTEAGHIR DL MR & 2 DiE(L)

EZ KA ALMA HEFERPEFITESE [2019-13B] FaaRER MO
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A1l FAEORSE (A)(774H) [17HO1114] 31X % HSC PR F i A © % { FH i ER: CHORUS
A= BZEE/4 S

WS 1E FARIHSE (C) [19K03924] JRARSRI M D RAEHIERAT 1S F-D < SRR 0 (L D i 5E
FAEORSE (A)(7748) [17HO1114] 31X % HSC PR F i A T % { FH i ERM: CHORUS
AR/

BHEFET R B E [18J40088]
KRR sE B EN TSR (TEE: 24 X)

g H BRI (C) [17K05380] [MEz D8 %2 & 8 L - FHIVIHOBE K E & E O
FABWSE (A)(574H) [17THO01130] KEZEDZXTH#ELD & i XM TR 2 > 87 PRIk
R = X 1 DFi—HIfERA

2 H FreE R R B N SRS [20H05249] KEEZRICBT % K e FHEEILEROTTRAMK | %
HE L O XRIE S & 2 8

i) R s BAEHIE [20J13631) WHEBERO= 2 — MY VHEEHADE &R FT=2 -1
7 IRENDZRITEN R DIFSE

T AN REIRIT ST (FFZEREIR A (010) [1TH06360] 75 v 27 Ak — L IELR T AGE AR o BE AR
%%

R B(RFR)[19H01933) R[> 2 2L — a Y CHZ EFRFE T 5 v 7 R — LB EDFHH
ERRIEE TEE) BERAIIE 70 25 & ¢ Tl ORISR & L o RERERIELH)
& T Off— MR DL

faH EREITE (C) [18K03695] FRELEEIZH T 2 MIE S N7 N IREE — F DFf — Wi Ic
X 2%
Feik FAEASE (C) [16H05997] FRAMVELHIE X N FEERICHED C [HEKEO X X M EAGERE D HfR

2020 FFE FERITFLESEHIE (Mridusmita Buragohain) [19F19029] @& R FiRCHEOI 2
155 & R AL KR D PEE O P fig

NN EIPE L RIRF T S (BRI RIZERIE (B)) [19KKO0080] a7RgM ke 7 B BT8R %
SRR MR O RBIHTEBIC B Y 2 HiE BT RO SR
B #E - FARAFSE (B) [18H01248] £ 7 7 4 FZENE DO ZRITIEHICED < SRR DL

B OBEE
FERIHEE (548) [16H06287) EAIMRE I~ 4 Z 0L ¥ BN & 21572 W R E L 07
Wk B DGR

1.8.7 HIRECER

ISfE —K  2020/11/17-18, {iaT, ALK, IR - HIRERFIFER 2020, S0
= H A 2021/2/12, HECRFAEBEILARIZEA, M6 801,

1.9 3KihE
K4 F)& ZA HAR %
(] B FERA R HH O 2020/11/21 W%
fefie B AEI HH 2021/2/3-10  BZEHE

aHET AEL HH O 2021/2/3-10 WS
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1.10 HEHKGES
(=] =ER) AT (FT)E) FHE X A L

1708 2020/7/14  Atsushi Tanimoto &4 # (De- Development of Monte Carlo Based X-Ray
partment of Physics, The Uni- Clumpy Torus Model and Its Applications to
versity of Tokyo) Nearby Obscured Active Galactic Nuclei

1709  2020/10/13  Yutaka Hirai *FJ& #& (RIKEN #  Enrichment of Heavy Elements in Dwarf Galax-
{LZERRSERR) ies and the Milky Way

1710 2020/10/27 Ryo Ohsawa Ki# 5% (IoA KX+t  Observing the interplanetary dust grains as me-
VR teors

1711 2020/11/10 Kanji Mori & EIR (BHAKKX Evolution of Low- and Intermediate-mass Stars
D3/E KA NAOJ) with Neutrino Magnetic Moment

1712 2020/12/15 Takahiro Sudoh ZHfE E5A (KX New Theoretical Insights into the Nonthermal
¥HE D3) Sky Based on Observations of Very-High-Energy

Particles

1713 2020/12/22 Takayuki Tomaru #AL FE4T (E New Gravitational Wave Astronomy and Detec-
SLRIE NAOJ/HAKRX) tion

1714 2021/1/12  Masamichi Zaizen #iff E¥ (K Collective neutrino oscillation with symmetry
XEHE D2) breaking in supernova neutrinos

1715 2021/1/26  Hiroaki Sameshima & TH (K 7 = — % — OFERR TR 2 FH DL L

KRty &—)
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2.1 XKXZEHEMELVZ—DRECITK

FHUREE REBHERIZER I8 RSB E ML v X — (B > & —, J3U3 Institute of Astronomy,
The University of Tokyo I LT IoA-UT) 1%, 1988 4F (HEH1 63 4F) 7 AW IHEF KA DENL KX EICHHHE X
NIRRT, HERZCBIT 2 RXADHBEZITEL, FICBAECTOHE - et T 2 HINTRE L .
T E OBUIZEE N ORZEILRIF RIS 351F 2 58 RAUBIHIEE B 2 W7 ROCETRE AT 5 & & H1IT, KREBIH
iz LKFERXEL LTORKRERRLTWVS.

BEHIZBWTE, R RKERAB A RAR R ORI 81 2 REbAE, E PR OM SR BHE %
RXHEHE WL TTV, XEROMREEDERICDHz>TWVD.

PFIRHENIC BN T, BRSO FEE, T o U TOEFERINRRSCE & BIRRSCE D 0 C, BRI T,
SRS - 1EE) - L, EEYHEY, BEYESE ORISR 21T o TW 5. HEMTRE T & U IR 72
WS ED 2 L AR, BN KA R O T RBEARZEHTL & O KFAILFF R & 252 B8Rz R S, i LEtH)
LK P RAR— AR B W THEFE 2 HEE L, fERRIEE QR L FHEIC MBS L T\Ws. £,
EWEs & kb, F#ENEOMFRKEE & b ERERFAZED TN S.

PR 10 FFEEICIE B KA O KB B RN B D S KRBT R RIC & & 7w, REEGER SRR RI R R
SCEEHBWIILE Y 2 — 8 UTRFEBHL L7z, ZHUSHiw, #E - BB REBATH L 72 D E0ati & /e o 7-.

SR 10 FEEORMIETHEIC I D FEH L2 =X v Y R RADOHMBEMAMIE TR 12 4F 3 AICB T L .

SRR 31 AR BRI R E S RITHNERAHil %2 321, SEANCBIE OIS - 208 QM B\ T < FHli
N7z, F7- TAO Gl (FEL I3 ) I U & U TIEROIEENIN L TH & R BLR D & DI R E 7.

RXE > &2 =&, ZEIARTRZE < 3 0% SRR, BRKSCE, HEEMHY) ¢ REEARHINICE»N
TAREBHFNC I OMREShTwS. Hib,

[1] SEAIRIERE L, 16K & OIRFIFRAME - RIMRIF DT Z CERINFHROMALTHEL >0 dH
D, FRET —< 3L TOML TH .

o SR - IRFROMIE L HE(L . BOFHEBIANG & 2 RFAROMIE K CREHDEIC X 2 RSO, )
TN 2 TCR AR, B e 7 ZADMER, RO E « 27 FVELET VDR L , ZHUTHED W
BRI 72 SRR M CSRAMRIT DL, AL, B DA DI

o BT : ITELE 7LD EFRHEIRNT, 7 L OB, MR 1SO QR
BN X 2 BETIVHR & BN 2 = — 5 — OFI%. Tn TEH B2 R e U TR FHaRmE » 5
T L DM, AT — A 12 & 30 L ST - 2 2 — O

2] BRARXFREIL, IVE - 7 I VK TOERRBRZHOE LTRD LS RHZEEZIT> T3,

o GRI - M DOTERR &AL : ALMA FE2 o7 I VY 7 3 U RHRARE ¢ 2IREEKRBH. KER
B 7 — Y — BRI, SR, KRG OIEK & E(LDWIsE. »0FE, BRWE L BIEK, £H
P DOERSE. BRI DO TRICHD  TRENRIA L AR B DOWIZE. T2 <N — 2 +RilELE
TR, IV IRZERERA/RHZBIRIA L Z O RHRF O WIS

o FRIHBIIELE DBHFE & KIEAETE OME : ASTE10m $iEHi % Large Millimeter Telescope (LMT) 50m
258, Green Land Telescope (GLT) 12m SiEFEAEEH T 2 I VIR 7 3 U FEHIEEE, BIHE O
B 74~ ORMMFEIE (717 2) NOE#K, KRt > F I VT (ngVLA) FHER K HH
KA 72V ST (LST/AtLAST) FHE ORI - BARHIARES.

3] IERYBRFESFFIL, & U TAHDE - FRIRBIANG X 2D X 5 e AR OISR N K a5 SR A R D
BRI 21T o T\ 5.
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o BUMGEL - SiRER : AN KR FEZEMLLIRNA X 5, FRAIEEEE DR, kU hs %
Aoz KRERZOEL, BIEREE - 7 FEL BT 2 WEEBRE O

o MR M ER O RAR— 205 O - FROREIINC X 3, ARt () B, HEE, AGB &, Buim
() SRR, MRS 00 LR, TR, (LR, (L ¥ oFT%.

AREBEAFR GELQIEE 3HBM) Tl 2 I v MEEFIC X 28HIZH0IC, REL DI TULFD 22007
L— TP THEPITOR TV S,
o FRITRINKIRD A & b M ORI RIS D FE.
o RAMBIF DO & LN R TIF Him D 5L

MED X512, Sty 2= il 3 0 H M OAREBHANCE VT, AIEDE - IR, 37 3 Vilh 5 BIICH
7o BIRWAR Y POV BT 2 BIIIIATZE 2 i, [5E, BIRAK, SRR, im0 o FHiEmIC W7z 2RV
BT 21T o TR Z DT TS, S o ICBE S 2 FBIIIICE W TH R E HITFTWD.

St X —IEFTRIMA, £ 30 A RFBAE - WHEEDFIE L Zh o dWSicSMLTE D, ko LT
RELEBT 2 L RIFICHERICD RELRPB[ ATV S.
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2.1.1 REARETRIAIYEXXE - TAO FHEDEE CEH

K3t v &2 —Tl%, 6 FFHTEXTF VILER Y & < EHIH O 5640m DM TR 6.5m DFRIMEREIC &
WL U e RIKERFERZEE L TWS. TADBHEREKET R H v RKLE (TAO) TH 3.

SHEIDEE

TAO FHEII K > X —HEBHETORGT DR, T 11 FER LD ORI Y ZR—NTROmxE L,
R 12 FEICK LY X —DFREFED 5 7- 0 OB LR IIFm T KD . ZOBKETIE, KXY
R—FALLROWSE R ED SN TE vy =7 P EEIEL, Z22UcEonT, B EFEFAERETH 2 E7
RXBREEBEERB N2 R—E DD, KYEMBA O KRG H O ZBNHED 2 Z e HREETHI VI E
BEG7E X512, FRI12E 11 H24 HORXE Y XR—FiBRE TR Y X —0itH & L TIERICER X
7z SRR 13 4EEE, 20 IR ER AR CHNTEME 2 521, FRic, TAO FHENa LT, oM
K ORPE B B OB HE I U TREB VIl %2 521 72, AR SHE R HHEICB W TH R 4 EE XD
TAO FHENC DWW TR X AL, FHE O EEME DR & O HD, SER 14 4F 10 A IiE K XHhEZ B E#GE v »
ST, PR 15 IR EF . WO TRHI A TWS. £72, P15 4E 1 I3 F VU RF L HEKRFE L
D R C 22 9 38 By OB E1h 58 D3 X AL, Wi KR C DM R RO E & TAO FHE DHEEIZ DWW T D&
HHBIRDTEE o TWB. Fiz, FR 17 FIIOEFIRRTSCHEIE R OEE ZBRFH E WS BT, HARYEM
KA HEIC BV T HRERER & WS TET, TAO FHEOEININ L THWENRAZI ATV S. Z DM,
FEE 5600m D F v F > b — Lil% DI E OB 2 5EE U, FAR 18 4 2 A2, (D S ILTEAET TO
AT B OERERMAL, 4 ISR L. ILETOARSIHRKRHELHGBI N TEB D, FEk 21 F3 A,
Im EEFEERL, 77— A b T4 VEENCHEII Lz, 1m EEFemzical, Bl 22 E 7 A 7 HIKky >
F X AT BVWTHEKREEM, FVABEE =1L —REEN R B X O VBRI T & 48, 757V HA
FEAMEEDRIED R, iz M L (HEHEK 150 ). 7V HREOG ST b R e T3 s,
miniTAO ZEFHIKGRA D HERA E TEEORAEHNICHV O, 2L OMREDHITTWD. FAL 25 FE
RIZIE TAO 6.5m EEFEOEETRIIEE XN, DiEfis X T ORGHRIEIAEL Uiz, FR 28 Fi
BRI TEE LTUEY 72 GEROINRTEN A Z — b L. 5 5,500m M _EotisidF ) ESTI3ES
BEEEICY 2D, 2 2 TOENCIIRIAI B ARETH S, TAO 7rP =7 MNIZ O 2Sf 1 £ 8 A
WHHG L, ILETHEZED TETWE. G 2 FIEHEa e F U AV AOEIERZ T THE 6 »HMEILT
52 Role, HENKEEDIAER, DM2FE I AW THEHMAT LN TEL.

X D EEHICOWTIX 2.5.5 TAO HHIZHED Z v
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2.2 #HE8, BE, REHR, AXES

2.2.1 HERUEE

TR ST
LSy N
HH O BE
HH 5E
R A
[T PS
e EAT
M RE
AR BE
HHHE S*
IE K%
N HIK
[
Ex B®
g 2
57

(B £33, #i%)
(250D T5k25, #i%)
(BT T L, Hid%)
(=720 $3 B, EHR)
(ZIEPL kBY, HHER)
(ARXE T8, HHR)
(X235 LT R
(Felax LU Z, Bi#)
(AL F v E, B
(Fo5T RALS, Bi%)

(Z X &2A, B

(ZIZL £&05, BiF)

(72213 L 0T b, BiE)*

(DABDD T A, BIF, 2020.10-)
(D e S 7o, BEMKE HE =4A)
(ZAED Z5~0, HiikE, 2020.4-)*
(1FL<B XL, FHBME, BIFRE)

FEMGOR B BRIATEES. RS BIHIFTCE LT3 3 FiCahd.

2.2.2 WMERERUVES

TR ER
tx  &"
Ki#g 5
B K
iR EHH
ERy =
R EE
T+ 7
wEF fERER
RERR R
HWH W
MM SER
HE  Fs
"R M

(72 2 U 7=0%, FHEBIZL, 2017.11-2020.10)
(DB Tolp A, FHEIEE, 2011.4-2020.9)
(BBED D x5, FEIZ, 2015.4-2021.3)
(IZWVWD 5 W5 KT, 2018.12-2021.3)
(EDHLFE UAHEF, FEIZ, 2019.4-2021.3)
(L oL, FEZ, 2021.3-2021.3)
(TLEs @b, FHESER, 2017.4-2021.3)!

(Wang Tao (bA 728), FHEFIEE, 2017.4-2020.12)*
(BED TAKS S, FHEM%EE, 2018.9-2021.3)
(AL F 27z, FHENIER, 2019.4-2021.3)
(=7 2t L, FEWIZER, 2020.7-2021.3)

(5 B3 OTE, FEMLFEIFILE, 2017.4-2021.3)?
(MF7 A3 %, FHEHFIA, 2019.3-2021.3)
(BbEZ D, FHMEHMA, 2019.4-2021.3)*

FEMERE BUATEN . RS BIHIFTICE LT3 3 Ficahd.

TENLR XA (ALMA HFFEFIEESE)
LTI BRI B
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2.2.3 ZEHE

Al E—  (WLZE JWwnb, 1994.4-2013.1)

it 75 (DU 2L, 1998.4-)

HRIL FHH (25 % XLdHXE,20064)

HHE F— (B2 KL, 2009.4-)

EEid (LW w32, KAl BPEgER - FEARIFF AT RHEZER, 2017.4-)

2.3 XXFHAEMREV2I—EEEZER

%16 1ZH (20204 AL D 20224 3 HXT) :

2% Hil (@?ﬁﬁﬁnﬂﬁﬁnﬂﬁ HIERRERFHIK)

WH fEA (HVRXBEER)

Ml JE— (v /7}\/?&3.5”@1%%2 ¥ R—)

I #HEE (BRI TR KCEHIK)

Fa o KAl (BEERITZERE KSCEHI)

FEH  Fd (BAERIER HIERER R R HIR)

M ERES (BAERWTFIR RSCEHEMIEL > X —)

HH O BEE (BREERIITER RCFAHE I > & —)

TE 57 (FRUIFER RXCFHBEM Y 2 -k v 2 —RK, ZER)

2.4 Buth, BY), RUOERHKE -« fem

KRIEHEMR L > 2 — DBl @Y, MO ERRMOBIRE TiLo e B (REBHIFNCEL T3 3 &S
).

Boh - K0 v 2 —FERICIHEE KA O (ZBHKIR 2-21-1) 25EN KA & HEKFEOBIC
Ry &Nz, HERZEOBHIIFRERE 34855m2 TH 3.

Y - ZHEF v oS XA DFIEEE MIFERIEERL 12 (2000) 4E 3 AWCB T Uz, = KEBHhANC, 2 BT
2138m? OFEME % L7l B TH 5. REIFEERBUI TR 23 I T L. 1 FEET 268 m? OB
12, REUSEBRE MR FEE ERFERELMA B TH 5.

T - frdn - REBIAFT (3 ESM), FPAEFEEM 30cm Y EEER (ZBRNEEAN), 7 X7~ 1lm &

.
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2.5 HH3E;ES)

2.5.1 FHESUCRNIEM

1. 3t Ta RUGEHT £ O intrinsic color DM (A5, L/E, F8R; @& (3K EMP))

Ta BT 220 5 X A MEOEIE, SR DIBOCRI (2 D FERE Ry = 3.1; 7272 L Ry = Ay /E(B-V)
WEERA YA ZeRTIFERFPAEETINDE ST X —R) L3RR, KFH A XDNIRERX N eE 7
BEDOWIE (Ry ~ 2) BT 2 DPBEDIHERIC K > TRB I TWS (e.g., Nobili and Goobar 2008;
Kessler et al. 2009) 23, ZDX X ML Y Ta BUEHTE H B O intrinsic 72 color ZBIAIMNCREL TW 5.
ZZTHRAZE, RAREED 27 MUIZR BN S 2KD 7 4 ZDOWRINER (Si 11 6355 A, 5972 A) D%
fiilEIC X - C la EH R % 4 DDH 7 % A4 1258 L7z Branch et al. (2006) IZ&H L7z, Branch ¥ 7
XA TG Z RO 34 HDIEFE (2 < 0.04) D Ta BUEHTE D photometry 7 — X % SHkD S8, FHER[ O
FEREFE . &1 T Ia BBH £ @ intrinsic 72 color £ ZD X X MEJEEZFAE L /2. RANERD B -V,
V —R®22® color IZMMZ, SDSS DI BV —_ABHNC L > THREOLNL W HEHFEDSH, XX b
Bz AEZITTOWRVWEE X 505 bluest sample (—0.14 < (Mp — My) < —0.10) @, SRR
D% KT stretch factor £ MHIN 2357 X —& & B— V—band i AICEDRAR (= stretch-luminosity
relation) B & B — V color DR (stretch-color relation) 2° & OHEXTERK & color DiEEEZ FRTz. &
DAER, BRI EHAEIRA T H 3 Ia BUEHT 21T color-color diagram TRV ERL, D71
iZ Branch % 7' R £ IR THIEDL LR o 7. I HITHENER Y color DEED RS 51, Branch
YT RATD1DOTH3 Broad Line DFRW color Z7R”T 3 DDMEHEZFRITIIZ, Fesx D la BB EY >~
TR R A 72 & 2 M BOEANCIED W 2. Broad Line O peculiar 72 3 RIKD 5 5 2 KIKIZ less-dusty
RIBRBETH ZFEMEANCHIELTE D, £72 215D peculiar 72 Broad Line ¥ > 7 /Ui stretch factor @
color HKIFMEIML ¥ B 5T\ B Z 2237 H D, Broad Line ¥ 7 & 4 7O intrinsic color DZ A% /RE S
HREREIGT2. X BITEFEDR 70 RIKD &85 photometric > PV EMATT 4 v 7 4 ¥ T BITVER
2 MRIED Ry ZFHEI L7z 2 25, FFLO Broad Line # > 7L 3 RIKZFRWHEICIE Ry = 3.0703 (=
R A R+ DEOEHIE consistent) & WO AR EZF /2. 6 ORIRZ HARSCERTIT DK ZEH
ran (PAST) ICHER L 7 (2021 4F 4 A HIR).

2. ALMA % F\W 7z BRI R NGC 1365 ORFFE (TLH K S; Yulong Gao (USTC/HEK2))

NGC 1365 1%, FRICH %3865 (FERE 18 Mpc) 2> DHUINSIEEIERF 2 FiOMMERtH 5. k4T,
O D ALMA 7 — 2 %@t LU, 3 mm #EE, CO(1-0) HifR, CO(2-1) MRz & O &7 fRRE % %
37z, 26 DR VLT/MUSE Z & LMilED 7 — 25 6, SRIATHULERICIER I S R R 2T
FRBEIDMER D 2 Z &, SRITHULER & BRIKAEETEIA Tl CO OO TEDIR Z W e 2L 2T L
7z. 72, ALMA 7 — & L HEFBE T AV 2HAGOE S Z & T, BUCAIHDET — 2ol Eh Tk
7Y 7u— 3R IFMEFHR DS D REA L. £ LTI OIMEF NI, FHBANTH R
DEREAMNCBEIT 27V b 7a—rEZ 605 i L7z (Gao, Egusa, et al., 2021, ApJ accepted).

3. ALMA 1T X 2B IREERIT M 83 D&M~ v ¥ 7 (JLEZEKSE; ZH{Z (Stony Brook); EHG&E (1
LR E/JAO))
M 83 IZHUA ARIEIRPICH D, IFFITaEE (FERER 4.5 Mpe) I8H 2720, TRETIIEHITZ LD
ehi7e T &z, ALMA TH, EABABERD Cycle 0 225 CO(1-0) OB (P1: EH) »EM XN
TE/ 7220, ZhS OB, EESPBNRMOKIE Y S o—HaIcRonTwi. 22T
Fx1E, Cycle 5 T CO(1-0) MR O RMEHI 242 R LERRE /e (PL: ). 2019 FFEICIE ALMA © 5
HH—§ (TP array) D7 — X720 2o 7@k R 2 FEK L7z (Koda et al., 2020, ApJ, 890, L10) 23,
2020 FEIIETHBEN (12m & Tm array) D7 — & b EH 7z CO(1-0) BHROERIERAHE T LTz, Z O
R b iz, MO IIENENTL 7 FERIE R E2ED TV S (FEHIZH 2021 FEETFEXFHE ROID).



B2 RKEBEWMIL Y X — 67

4. SWIMS iZ & %3165 LIRG ORISR U » bt (5], /N, A, /hl (ENZRXR))

2019 4 1 BICERNZRXENY A BT 313 2 iR T O SWIMS OatBREHHI-CHUS L 723865 LIRG (Lu-
minous Infrared Galaxy) DXV v T — X DM %2 2019 FEICT EHE 21T o 7. BIHIRK
PARADISES (Paschen-Alpha Resolved Activity and Dynamics of Infrared Selected Extreme Star-
burst) survey (PI :/pML{GETH) 22 538 L7, RITRE (SDSS)z = 0.15006, log(Lir/Le) = 11.9,
SFRir = 96.24M, /yr—! OIERLR B ZIT 5 LIRG, PARADISES 6-01 T#%%. PARADISES 6-
0L ISR AMER O Z R L, SR EAERIC X 2 2ERIEE O (EECHRI O E, AGN OFH K
EEELDICRVBINRTH 5.

413 He DEFGEHRTD 5 Hel 1.87um OFEFRCHEH L7z, Cloudy &2 ¥ I alb—raYZHWT
Hel 1.87um & Paa OEFRLIC & - TR O B IEHTEEIDBEEITE TH 2 D0 DD DDH 2 Dh % 5-
10Myr ORFEI A — VTR Z 655 Z e 2R L, £DFE% PARADISES 6-01 12#H L7z. PARADISES
6-01 TR Z ORI OMEDSTAEETIE O BIEETEE & —8 5 2HE R o7z THHDMRIZHARER
2020 FFERTHREZIT o 72, FHRIZZDFELMRA 7 sSFR % %O LIRG IZ#H L, Hell.87um/Paa
R LE & Z OOV E OB Eh b TERZETVRORER L 7 0 F > F YR C 2 idim L TWw L.

5. ALMA Lensing Cluster Survey (ALCS) : “El Gordo” $RIMHIOERICH 5 2 = 4.3 DRIV —T D
FER (FTEF, T HH, FERRMESE; Y. Ao (211K E); D. Espada (SKA); K. 1. Caputi, G. B. Caminha
(Kapteyn Astronomical Institute); A4S, F. Valentino, G. E. Gagdis (DAWN); KA (B KT HIRRT,
VKX A); Sun, F., {I_E (University of Arizona); K. K. Knudsen (Chalmers University of Technology);
L. Bradley, D. Coe (STScl); I. R. Smail (Durham); #H (FE#f); W-H. Wang (ASTAA); A. Zitrin (Ben-
Gurion University) {£2> ALCS collaboration)

HST 3 X OF Spitzer TH A RBHIDTHA TV S A HIFE (Hubble Frontier Fields, CLASH,
RELICS) 225, 33 fHOE L > XERFHZEL, Z DR EWEBEZ ALMA(KE 1.2mm 1) T
DHIRAR LA AL 7 R7IRPBEE %175 ALMA cycle-6 large program ®—2, ALMA Lensing Cluster
Survey (ALCS) 7uy =7 r2H#HEHEL TV (PL: 7[EF). 2Bl 77— XBEZ%ET L, F—LNIT—
EBHEIN, 20 O Tuy = 7 bPHEATHWS. ZOFIHERE L LT, BARIMRTHIGRED
2 SR 7 3 ) EERTL 25 1 TR 2T 3 iR LTEIlE N TW\W5 > A7 4% El Gordo
R RITRR L. 20 ALMA THRH S 78RANE, VLT/MUSE 12 X % Z O3RFH o Bl
XN, 40D 2 ~ 431D I INTZIRAEDX U N—TH B EZHN, 25 L7z ALMA THiHX
NIZERIDY, 3@ T DIERGE T H Z8RPHER 7 — L O @EEFEBOHH 2 D185 Z 2 B Lz, HER
EWHIET 2, ZOBEFIMETHE IR TORW ALMA 821X, 2O (2 = 4.3) O ER5 2R
FITH2eHflcns. LEORRZHTE & R L7 (Caputi, K., Kohno, K., et al., 2021, ApJ,
908, 146).

6. ALMA Lensing Cluster Survey (ALCS) : z = 6.07 I3 % sub-L* @ [CII|158um FEFRFRFIDFE R, (TH7,
HHH, Wang, T., &, FFRMESE; Laporte, N. (Cambridge); B4, F. Valentino, G. E. Gagdis (DAWN);
KN (HKFHF, EZRKXA); F. Bauer (PUC); J. Gonzédlez-Lépez (Carnegie); Y. Ao (5&1LK
B); D. Espada (SKA); K. I. Caputi, G. B. Caminha (Kapteyn Astronomical Institute); Sun, F., 7.
= (University of Arizona); K. K. Knudsen (Chalmers University of Technology); L. Bradley, D. Coe
(STScl); I. R. Smail (Durham); Mg/ (B#); W-H. Wang (ASIAA); A. Zitrin (Ben-Gurion University)
1¥2> ALCS collaboration

HST 3 X Of Spitzer TH AR BHHITHA TV 2 HHIBIAE (Hubble Frontier Fields, CLASH,
RELICS) 75, 33 HOE L v RIRFH %2 E K, Z DR O WHEEEZ ALMA(KE 1.2mm ) T
DHARG LA A 7 RIIRIERE 21T 5 ALMA cycle-6 large program ®—-2, ALMA Lensing Cluster
Survey (ALCS) vy =7 FEH#HELTWS (PI: %), 2Bl 77— XBENTET L, F—2LHIC
TARHAEEIN, 20 OB T 27 FAEATVS. ZOMBIRRE LT, MuELe 27
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2z = 6.07 @ [CII|158um MEFERMZ HA L. EHL Y XETADFELVHENC XD, ZORo—E%
HHL Y ZXRRD caustics (FHERANTIIIEDERDIIERK) 2B o T0W B L WS DL OoHEE LS AT A
(HHRFRE 6 LLETIIDT) THS Z e LR ol ZDRERENE (30 - 160 15) 12
1D, ZORRIZEI B BB S X X D bR (sub-L*) SR 0 IEHENS - SRS 5 01D
HoIZ L7, 51 ALMA 2 JWST S TOERBHIZIT IO & -5y Mk e liffshsd. &
SIZHRTiRE 6 DIRFRIZE T 2 [CII]158um FERREEEBI R DEEE AT BRI IR 2 217 5 Z 12
HIDTHRIN L. THODORRE 2 RO ITE &, HiiRL 7z (Laporte, N., et al., MNRAS, in press;
Fujimoto, S., et al. ApJ, in press.).

7. 7 = —%— O NBIITER 2 FH O (B, S, KUK, /MK, JoiE; i, B, f8L, ik, REF
(CRERPESERY); 1YY, & (BN RXR); /KA (FHEKY); G. Bono (Universitd di Roma Tor Vergata);
I. Saviane (ESO))

7z —H—DARY PVIZRA LN ZEHNER Mg 11, Fe I # W3 &, 7 = —H — 1B $ 2 BHEEH 2
D [Mg/Fe] #pttzHET 2 Z e TE, ZOMBMHDRITRBIIH L TED XS5 IT#EL L h %l 5
e T, VIAFEHICB T 2 EEREOMTICES 2 TE 5. BalZ &) ERTRETOMKTEORET
R D72, BEKY: & R EEER LD HEFRIBAFE U 7z /r oM tm 70 870 eds WINERED (PI : /Mk) % 5
VEMEZ « &Y RKXEOHHEMEES (NTT) I L, 2018 4 3 HITHR AR ~2.7D 7 = —H—6
KIED 3 HBR % 1T - 7=, SDSS THUF XN/ KBEDEARTRE (0.7 < 2 < 1.6) 7 = —H%— 2 2 THE
WraAT o 724558, AGN OBHIFMHEE & LTIAS STV S TS WRIKIZ RO FEs /N & < &
%] £\ Baldwin #1512, Mg II 3 K Uf Fe I DR b E > TW\b Z & 2522 L 7. Baldwin %
RIIKBRLANV V2D TH A oh s 2 e obFEHBE ZBEROBRVWEREEZ oM, 2RI X 51
RIS D Z L 2 MIE L7358 E fiE L2 WA TEN SN [Mg/Fe] i LDEWEZFHARI 25,
2L T LD TR L EFJE & 72 % 7-9121% Baldwin IR OMENBETH B Z e HAHHAL . X5
WZDOMREMET 2 Z 2T, 100 BEMOFHRCENLZFIHFNFEEL TWedr % 7 = —3 —8ll2r 5
D THIRZIZ 5 Z &AM L7z, ABFFERIRIE AstroPhysical Journal (2 THIIRE 117z (Sameshima
et al. 2020) fth, B KFHYRAFEARELBE L TT LR Y — R (KXFTHS SR olEIRE—100 EE
HIDOFHNT BT 2 Bk DOFER DHEEITHY)) 21T 5 7.

8. ALEEMFEHIH DTEENERIFLD 3 — 5 pm dust reverberation B ([HXR, W, #E5; BFH CKIRK¥); /M
R (ALK, TV U R+ Y RE))
IEENERIZ DI R 3 — 5 um OBENE JHK NV FRAMRE HHED X R+ b — 7 AN ER A R b
ZROGHEY 3%, 1K 3 -5 um TO dust reverberation BHIZIZES X —4 v MOWTHERMEDH
B ZRETHLED S ITONT X EHEERFID K N2 FTO dust reverberation #ifll & FLEg
TE5Zr, RAMNBIECOFEN/NZ WD 2 BTEHIERFZIZOWT S dust reverberation 23AIAER Z
L RMRZIRESNEITS 2 2 I X D EERA R P HEHROEE#EDIERME LN S Z ik Y OEM
WHb. L LUEs o EEREITIXEREICRIED S D, KB dust reverberation BHIZITHNAT I X
ol TNZAERICLzDP WISE #RICKX 2K 3 -5 um TOERE=X—BHITHL. ZhET
WBEZ ~10 FFiZbd =287 -5 TED, ADED 20 X fe=2—8Hl7—
& & E&bHET dust reverberation 23ThHi 2 X 51274 o T X7 (MAIR 2018 FRLFRBEFER; Lyu
et al. 2019; Noda et al. 2020; Yang et al. 2020). 7=725%:&7%2035 WISE fiE2IC X2 E=X—7— &
HEREHOHTE2RDIFE A OHEBIFFEEIC 1 B UHLEHIX T, BRI A R MU OZGE
IERR N DEFNEIC O W T ARIBBGRES B EITIR 5 T E3Z .
FI3EHEHEORIR b, ALEMEEE L D IFFE ISP OWTId WISE 2T 1 FHyh Bz C#
H2fTHhN, E=X—BHOKRHY > TL) O ORI S RED T — 2B E N5, £7-Z DM
DFEBUTONWT D 1 EROBIHIEEDEE OFEME D 1T EDZ L, BIHIRAZ KiECHES T 52
DAJEEICIR 5. & T TH 41X Hasinger et al. (2020) 12 & % ROSAT 2 THIMI X - kB MmEE O X
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10.

BRIKAH X o 2 HS & IFERA L L THRE X T X BERIKICOWT WISE 27— X I & 3
3 — 5 um TONERIRZ M. ZORR, 100 HL EOTEBIRFLICOWTH L 1R ZEH R S
WL OO RIKIZOW TR EE NG SN Tn 5. BHOMTH2 S T L —F —KIKS XF]$ 3
ZENTER SRIFAEDE - XME=X—BHO7 —H4 77— REMHTL, 3 -5 um HEHTRE D
FHBEfENT 2175 TETH 5.

BVWDOWEEST - TriCCS % F\W 7z repeating Fast Radio Burst & R - 28I [F] BRI SE v i CRTAN&,
tJEsy, WEIEEAT, Ji-an Jiang; AKHFFE], B7HEE—, WHRIH, )50, B R, ILdHE2 (RTETR
); HAT M (National Tsing Hua University); E/KE (FmAY); FiEEARE (ILOKY); /MR
7t (Princeton University); Di Li, Chao-Wei Tsai, Pei Wang, Chenhui Niu (National Astronomical

Observatories of China))

Fast Radio Burst (FRB) (3R ENHEDOEFRKIAT, | GHz REOFFEBH OBKTHI VD
Mgl x5, KOS 28R % KER57EEEE (Dispersion Measure = fiff_ LD B HEFHEE,
T DM) 2D Z e D HIRARNDORKEEZ SNTWVWE D, ZDIERZRIE T 2 BHIKGHLIIZE A Y
V. ZHETIZ 100 BLED FRB AR SN, 2D 5 5H 20 RIKICOWTEFE—0 Y — 25 58 [E D
FRB GBI E TV (repeating FRB). —77, R OEEHIC S 20 b & F U0 kEEE REk
WFRB & D (non-repeating FRB), 2N 53RO RIKBIRTH 2 AlRetEr e T 5.

Bk & RBIHIRETRIORARZ R AT 2 2 IXIEERDO DD 5 R WIERRARDRIEZ 2¢ % |Ed 2 BEIRFH
»HTH%. FRB DMREXISRIKDERE IR A REHIRER X A 2 27 =V TITON TV A5, XK
EDFERIZIZE > T, REHHIFTDO Tomo-e Gozen & W TITHON TWAB AN TOENZ £ LA
=L@ FRB MIGKAEEE (KEBHFHEXRESR) 2 2 5 ICREZ BT LD S0 HEIEE & TR
MR ZER T 5728, B VD WEEFICHER XN 285 Lo a2 E TriCCS % HW T repeating
FRB O AH- B FEREHIZ1T 5. TriCCS IFB WO WEEFHD 3.8 m OOFICED 1.05 m DRE S 2
I v MEEFICHEE X Nz Tomo-e Gozen % LA 2 8EREN 2R D ) & 512 100 7 L — 2 D E#EiR
Gr EMrRETH 5.

2021 fEE D TriCCS EHRGICANT T, SERISIEFBHOMET & 72 2 BB OW5E 70— 7 L 1
AU THHEGTEOME 2 ED 7. F72 TriCCS OB B W TEERIGE— F Ol 7 — X ZHE
L, B2 7 — L TORPEDLEMRRRBEDOW S Ei2 ¥, TriCCS THWR A LA A7 — L DOEFHES %
BET27-D0HRE 22 HREINEL -

T Y FE TR AVERER ] O e 22 [ 3 PRI & 2 & R MicE b -Hub% @ HCN/HCO™ Lb (P, %,
Aalto, Falstad, Onishi, Kénig (Chalmers Univ. of Technology) fti1)

EFED U/LIRG Ti&, FIOBEPKED XX MZEDONTWS. & hbIFar 7 s pOoX X OB ER
HLO% (Compact obscured nucleus; CON) T, e H 417z X A b2 6 U S 7771 X b HCN
FFPREIE XS, ALMA O#lfll 7 v 25 & CON-quest (PI : S. Aalto/Chalmers) &, B2 %
il 38 RICHE XX U/LIRG %2 mZEM 7 (ER 7 —TE X Z 50 pc H) 22 D&EEEE (~0.5 mJy/beam)
THEHHEIL, CON OEESLZDORHRMOMEZFARSZ Z e 2HIEL-bDTH 3. ZOBIHITIX, CON I
RN 22 RBINEIRBE D HON DIE 2>, HEIKEED HCN % HCO+2Mld THEW S/N LT 2 6 TH
D, CON-quest F— AT L TR A 2BUR D N 272 N TWw 4. HCN/HCO™ MR I, 8177
WED, $RBRANTHHEBIC K D BLZEZRT ZEBHSNTWS. U/LIRG TIEHFLZO T 4L
¥ —1i (AGN D EED) & ZOLOBRIEOBILZED TE D, FiEHORE B X 220 fERED[H
Lizon T, BRICH 2VHIRES D FOERK - BHE T vt XDEHD Z 7FEam B AT WS,
by, HibEH Sz 7 v + 78 —T HCN/HCO+HDE L R 2 HI0HO0h > THE D, BLAH
725, ZZ T CON-quest 4 L TZOHBED XS >TWBDH, HCN, HCOT Zhz2hd 3
- 2 BRI CEEICIN7z. HON/HCO™ ofdnisEtbo~y 72 El T % &, SRk h 2L 0#E1
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11.

12.

H2HOD, IR 1 FiEERL, AL > TI—E A 2 2B2 2 BB RN 3D H o T-.
INEISICHEAMICDIET I, O3 R/ 2BV ERTEIMPENS OB —HH - 7-.
ZFRHDRIKRTIX CO FERDNTICE D DT 7o b 7a—0b 2 ZehfonTsh, 2ok toE
WEFTIZ LK K EBL2. COR OHBMITIZD T 77 b 7a—DRDH 5201278 - TWRWH DIZDOWN
T3, HCN/HCO™ thpZef] - BEMFMED R X SHBI LT, kD@ WEFTAS 7 ¥ b 71 —I2RIG LT
W3EEZLNE. —HT, B T7 Y 7e—BREIhTw3Iicsb 53, HCN/HCOT i 72
BEDERIBZVDBO, LOBWEFIARONZ2B0D 7Y F7a—DBREDLRVWHED D o7-. &
o077 b 7=, &S0 HCN/HCOY LLE/RT 77 b 71— 2 I3l ERGRI R, BXEEME R Y o
HUIREEAEZ o TWB EEZ BN S, T o DFERIT, BIE, & e LTHFTRTH 3.

Cloverleaf 7 = —%— D3 FHRE L B L ¥ XE 7V (FEM, FE, AH; /ANEI, EE (EBEE ) i)
ek X 5 723865 U/LIRG D5 FHERER %2 5512, BRARBD 7 = —H — v Z ORHRRT b 7 7
TR 2 & P B L ZIREE 2 FANR B 72012, ALMA % Wiz THRY —R_A Bl 21T o7, Z—% v +
121, cosmic noon(z=2.56) I2& - T ULIRG HZ2RHHEB Y TIE X 2 Z e ifF S5 Cloverleaf 27 = —
P—%EAT. Cloverleaf IZENL VX ER TR THY, ZORED H > TZDORFREDIRIFTIX
INETIRDHBZL O FEEIBIHIE ATV S, SHEOBHITIE, RIMRM T A oh 07RO
MHZ K B Eh 2 350 GHz MR O E R %, mZEf 7R (0.57) 2 DEEE (50 u Jy/beam) THELHI%
To7z. ZOFER, L D bIFHZ W CO 3 - 2 HFRICIZ, &V S/N T HCOT (4~ 3), HCN(4 - 3),
CN(3- 2) %, 512 Cloverleaf IZBWTHIHTHNC(4 - 3), CCH(4 - 3) DEEREMIET 2 Z 2 T
7. —F, 5 U/LIRG Tt Eh 3 CS(7- 6) %, Jeild X 512 CON ZRHAAHT 2 IREN i
L7z HCN(vy = 1) IZARBHICE X o7, 2o OO ZEM M7 FREIC X > TRIR-TED, CO
2 HCO'T 2R LT HCN ® CN 1B 3N — 7 2Fok ¥, SRIMNOREIN Z ¥ 125 74 2 DA
WEIL D Z e HREEN. HCN ¥ CN O ¥ — 27 OfEIE, mid-IR R X-ray D —27 2 HEL T\ iz,
HCON 2SEXHNCHE 2 < 722 DS D@E D |, irfE ULIRG D7 v h 7u—TRON D, XHIZCNIZD
WTHITERBRICTZ Y b 70 —THHZRoTWVW3 7 —ZADEOH»>TED (e.g., Cicone et al. 2019),
Cloverleaf T & MG ICRFA DILAIREEDE L TO B ATREMA D . CO 3 - 2 FEfUIIMD TEW SN
T, B oMES R L TS 2 Z 2N TET W3S, Cloverleaf IZOWTIE, BEA RIEETOEMEIE
HLICHEHNL Y AETANSAIERINTED, 2D CO 3- 2HF@EAVWEZETY V7 FBEERY
O/NEREHAI L TEDTWS. ZALDETVEAWTENL Y AR EZELSIWTTOBREETT
22, WENDETAZHWTHHSICHEED S FHANOFEAR DS %, [l L T3 disk 720
Lring EEZEZONZHENP R LN, Zh o DRI FRXICE L D2 HEFEED TV S.

B W8 ELEEHT R B X O ORERIFT OIS (T H HSGR, GERRESE, 8RS E; BKE (FRK);
PRIF, A — (BN RCR); HRBG— (B ER); JToARZE, FidiEKEs (LK)

KIGOB X Z 10 5 LOBEREZFORX, Harill 2 2B BB LR 2 3. IBFEOKBIBEEIC
D, BEOHEHED 10~100 fFbH WEENEBHESER I N, Lo L, BEDUEERTEORE
HEFES Z DERBEN R BRI OWTIEZ L ORI T WD, Frid, BIZ X 2RIk 21 2 VB %Z A
W3 Z ik, BEDLEEHEOBNNMAZED TN 2.

i) BECEEHTE SN 2017egm (R 2 = 0.03063) D3FEA L 7-RHRIFNICB W T, EOMETH 2595+
HADWHEZHS 72D, ALMA FimfiZ W CTEHIZ1T o 72, Z ORER, 1T A8 S & 2 O BRI
BOWTHRTHID THTH ZADMHICEI Uiz, ZZRIFNC R L 228 X D, BHT R RAE LR
WHEORIMEIRR L 0 T A AOWEI BT 2 Z e Wb o 7. ZORRIEER EF e LTHRXA
7z (Hatsukade et al., 2020, PASJ 72, L6).

i) EEYEEE R O OBIRBENIFHRNC B 2RI h 72 B RIEE) & RIS 720, VLA B
Tt HWT 23 [AOEBENEBEBHEOBHZIT-o72. ThETRIGFEIh7T—XeaEbES LT,
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13.

14.

15.

SRR DY > TN L T, BB ORI BRI OIEENC O W T ORFMIL 5 2 ED TE D, %
fraisL & L THEfHTH 5.

KK E T 5 ngVLA FHEORERRET (T H )

ngVLA (next generation Very Large Array : XIRKBIE R TG X, Bt 261 ED IR 7> T
FERACK B OEBTHREBEL, AT 9000 ¥ 2 X — MLOOROBREEHEFFEHL LS VWS
RIMR DA E R LR THTH 2. HARICBT % ngVLA OFRPEHEEZRET 2 2 2 HME U TR
SNIHAZVRT=F VT ITN—=T DAY N=2 UT, REANRE 21T o 7. @& @2 O EiRE
HNZ2WT ngVLA-J Memo Series DI EHRBR L 7=.

TRARZIEREN. 7 7 v 7 ZHBNC & B IEENERIE D & 2 ML DHIE (KBR, 1§, ik, BFH (RBA
) IR GRAEKRYE, 77D Y R b v KF))

EEEEIRIMNERI 22 & 7 = — Y —~ADOELDOFGR e L TIREINTE 7z, IRAERKINICHT X DHIL
EANZ X o TR E - 7= BIUAIEENDS, [FIRHCTERE ¥ 72 o 7 IGERAALIE B D58 W EIC & » T2 DEH
LA RAZMERIZT Z TS 2 232 Fat 203, IEHERA & SR o LB O# © 72 5 85
ThHb. ZOTaLZAZHLPTT 272D EL F A M S L7z obscured AGN IZBIFE XA 57
iz RBTHENRD S, AT INE BT Z 2B TERWED, BEADE W X FRIC X - THER
IKEHEE O JE L ERR O BEL LA A ORE R EThbITnd. L L X MROBRINLEELI S 2 H
DEANDEEIZE SN2, RINKTEENKE K T RAOERSD OB EE 25 XA DOtz E
PR 2 I3 TERN.

Z T THAIIIEIIRIZ OB FRINRBE DI X Z - b —F ANRFERD =R X A b Z2HGRE LTED, Z2h
5 DA PR ORI A BN SE L THRRIZ L T2 Z 2 ICEB L, IHEIERFIZO 3 — 5 um DZHEEMR
PEEDICEERBE (BN EBI T DA Z —) 55 obscured AGN (2B 2HERT M D X X Motz K 2
HiEZBR U, ARFRIIRAR OB OB 2 Z IR0 ZDE Ly 22 E L €3, WISE #H2
WEBHEE 3—5 um TORRE=X—EHT—X2Z2HHT 2 Z 22X D, fliffICKEDOTHEERAZD X
A MEEEZIET 2 ZEDARETH 5. ZHUT X DFRFHIIC obscured AGN DX R b 73 ki I1Z3H %
N TEDeHffaNS.

FEBUC Swift 2 BAT 2EEIC X » T X MR CEIR SN 72 TEBIERILICAR FIR 28 U 72455, 200 fELL
LOREKTHEZ MEEEDOWE I LTz, Al Tl DR 8% %21} 72 obscured AGN TiE X 2 b §
HENKEL, T X BT 3MKEHEE L X2 FMENEERIZEOHEBENRD 7. 7277 LX X MELE
oD DMK EREE XD D X BB X 2MEBEI KRR L > TE 2L EBRE VW e hb
Mol TOZLIFBEDOMEICBVWTHIEHEINTED, XX =5 2OWHNCH 2 X R FDIRNH
ZEDHERIC I Z2bDEEZIOLNS.

B T7 7 v MRARY MVEIRT blazar EFiRIK A Z v 2" (BROS) DIERK (FEME; BT EERX
B); WHEFE (R & > 7 — NRF); H EI55E (RICRYE); KHEFFR] GREBRY:); TJEHHZE (ISAS/JAXA);
JSHENG, HAPREZ (REKRY))

BHTOEEEDEIK E AIHOREA 21 7% FH LT, Blazar Radio and Optical Survey (BROS) &
WIS H LW blazar fREFRIKA &0 Z 2B L7z, TOH 20 712X, Dec.> —40° 2> D8 HIS} (b > 10°)
D 88211 HDOKRIEME TN T WS, BHIENE 0.15 GHz ® TGSS A& v 27 r BHlERKE 1.4 GHz O
NVSS # & a BRI N TV A REDRS a > —0.6 (F, x v*) DAY M7 5y FART kT 4
BIRKFEEZ Y ZA M7 v LT & 51T, Pan-STARRS1 O AR T — & % FIWT, 3ER L 7= RIKO AJ %
WIERIAZ [FE LTz, BROS RIAD 2 BRI EFERKNL, 2 DB 2EM» 572> T3, 121, 7
T—%—¥ BL Lac BIKMk» 542 (72— — | OEFTH Y, —/1Z, BL Lac BRI ZHFL L L7-FE
MR DEMTH 2. HBEDENZ, LRI H X0 7 TG I TW=A, BROS # &1 7Tk, Bil
ARYT VDR EDBYEINZ W=D, KD KRERY Y IAEHIES e B TET. SED 74
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16.

17.

18.

Bizksd e, ZOBMABRFMOEI, FARE 2z < 0.5 KFET 2 REDP OSBRI NTVS Z E2VREN,
ZDZ X, logN —logS D power-law DNEN 1494+ 0.05 THE I e hrbbTFFrENnb. 2D BROS
S & a2, leeCube EERTHRIAMH X7z PeV =2 — b U/ RME T L F — FHARO BRI ISR
KZRIEST2DICERTH D, £72 CTA O & 5 LREROGEEE TeV HiEHFi TR ATREZL 5D BL Lac
KEDREIZ ST, DEORERE Ttoh et al. 2021, ApJ 901, 3 & LTHE L 7.

CO Multi-line Imaging of Nearby Galaxies (COMING). X. Physical conditions of molecular gas and the
local SFR-mass relation (Kana Morokuma-Matsui (Univ. of Tokyo); Kazuo Sorai (Hokkaido Univ.);
Yuya Sato, Nario Kuno (Univ. of Tsukuba); Tsutomu Takeuchi T. (Nagoya Univ.); Dragan Salak
(Univ. of Tsukuba); Yusuke Miyamoto (NAOJ); Yoshiyuki Yajima (Hokkaido Univ.); Kazuyuki Mu-
raoka (Osaka Prefecture Univ.); Hiroyuki Kaneko (Joetsu Univ. of Education))
BIEARAZEER-BIFRR 70y b ET “BEMIRA O IR (SFMS)” & MEh 2 Btk B
TRHIEMHILNTWS., FE LI, EVRXEE LT HBERBRATO 46m BEREEG © v v
Ay —=7uy 7 bO—D2TH% COMING (CO Multi-line Imaging of Nearby Galaxies) THUSF X
TEBHRIF D 2CO(J =1 -0) & BCO(J =1-0) T—2ZHWT, R0 EER&-BFRETa v b
LETORHMEB L D FHAOMHEDOBMEGEZHE L. ZOMERUTD 2 gEZHLHIC LR - (1) B0
2CO(J =1-0)/BCO(J =1-0) kk (R1213) &, SEMS 225D XL (AMS)) & IEDOHHBERICH 3 Z
& (SFMS X b & BRI EVIRINZ Y Rioi3 PREL KRS L), (2)60pm & 100pm TD T 7 v Z7 X
LERRIF D 12CO(J = 1 — 0) ZARZ ML ORUIE YL AMS) IZIEOMHBERICH 2 Z 8. 20 b DRERIE,
SFMS & D & BEMEIE VIR O T4 RZE, RENEV - BLIRSEBL TV 2 2Rk d 5.
“CO Multi-line Imaging of Nearby Galaxies (COMING). X. Physical conditions of molecular gas and
the local SFR-mass relation” & L THAR L 7z (Morokuma-Matsui, Kana et al., 2020, PASJ, 72, 90).

A phase-space view of cold-gas properties of Virgo-cluster galaxies : multiple quenching processes
at work? (Kana Morokuma-Matsui (Univ. of Tokyo); Tadayuki Kodama (Tohoku Univ.); Tomoki
Morokuma (Univ. of Tokyo), Kouichiro Nakanishi, Yusei Koyama, Takuji Yamashita, Shuhei Koyama

(NAOJ); Takashi Okamoto (Hokkaido Univ.))

FEOI1F, ROJIERIA D & /b I WERFIHITH 2 B & DPEIRFIH D X ¥ N—RF DAKIEA R (JFHF - 77F
HR) DT —=RZINEL, @HEREICW BRI (7 1 —L NI & o lg, SRimEIHUL 2 & o Rk - SR
DR « R H OAAHZEHE BT O EICN S 2 KIE AT 2 DEE DMFEEZBE L T, B & D FERMH
TR 2 GRS D W IR L 72, 2 O, DUREB S A0 L + (1) ST -
SRR 2 EN -+ SRIFTHINEE T OMHERE DN WIRINZ Y, BIEBIEEIEMK S, KR A D& D
FHR - FFAARITDIZNZ L, (2) B OEFFIFERAE, 74— FIRFTHE STV 2 BFK
WD FERIND 5 DERIEHRDTH, AMS) &, BERIIWT 20 F A RAERDH (un,) REEEFIH
(SFEn,) & OIEDHBEREGRD &, BALITK py, ] - & SFEg, fliIcFhTnd 2. ThoOfiRZ/HE
T2, |AEHEL TR, BIERIC X2 W ZADHEEAL - FEID SFNEZ A LR — LTI S X5
BHRAZHEWD a2 (7 LAFEICKDFEED), W0 BIERGEIEICHEEZ 52 T0Wd I 2R
BLTWS. ZORRZHICEL D, Ap] KZHIATWAS.

ALMA 26 arcmin? survey of GOODS-S at one-millimeter (ASAGAO) THiH X 7235 RAK O Py
FIMEE & FH BB EEADOFS (ILO@E, WE, THH, T. Wang, &5H1; Y. Ao (£RILRA);
D. Espada (SKA); HA (E3ZXX#H); J. Dunlop (Edinburgh); R. Ivison (ESO); A (DAWN, HAKF
HARAT); 5 GRARYH, B R A, ESO); KW (RRFHIRNY); WE (RALKR); LLE (University
of Arizona); H N&B (University of Geneve, RAKX); £& (BHEAY); W. Rujopakarn (B K IPMU,
Chulalongkorn University); HAY (#5ERYE); LH (FHCRS); MEMH (FERF); W-H. Wang (ASIAA))

RABED LS ICEZHR L FHZBEDVICOL D BT TE72Dh v MR, BKSCED
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19.

TAREREEFEO—OTH 2. ZOMEOERE HIES LC, FHHL SBEICh T 2 BRGSO
ZBY ZDRNEFHNS Z L ZRBERAIRERT v T TH L. EEOMEKIC KD, T EFREE DLE
DPIRZWCHLDIZIR o TER. LELEND, 2 ~34%2BR 2 X RERFTRBOFEHRICBITS, &R
MZBEOLN- BERIEEID R THENI T FHL I EI AT VRN, X2 MIBEDLN-ERBTEINX, =
TR S 2 VI - 7 2 VIR I B EEF ORI X > TR Z N 328, (IEROBE—FERIIC L 5
BT ZEM D REEDEXIGER T 23> 72—V a YIRARD DI, BFRAREOFHICBIF 2 XA b
WELNBEERIEE 252 20T 5 2 e 3L o7z 2 2T TAMFETIE ALMA ZHWEHEE 1.2
mm BT BEANL 7 RARFERE TP 27+ “ALMA twenty-Six Arcmin2 survey of GOODS-S At
One-millimeter (ASAGAO)”!) CIF LN mEE - SZEMDERET — X (0 ~ 30-70 pJy, M7 fERE ~
0.5 ) %5 ASAGAO THRH XNz KIk (DU ASAGAO KiK) OME B X CFH EEREREEAD
FHERHE L. IR K Ny FTRIBS MR O A 21 7 CH 5 ZFOURGE 7 & v 7N RRIK
ZFi0 24 fHld ASAGAO KA (S/N > 4.5) KW L TEZHET — RN 2iTo7. 2OV > T4 4 %
BUARE R 1.2mm 1B 2 MITRERA (77 v 7 REFE 1.0 mJy Kiil) OFEE L TEIRADDDTH 5.
AWFZETIE, AIHDED S I VEAIICE T 2HPDEEICH L, SED €7 1% 7 4 v bEIE 5 Z & T ASAGAO
FIED ~ 90NFEE DS B IERERA O 215 & XN 2 BRZ 72 3 — M2 BIEBERA (2 ~ 1-3) TH 5
ZrERLI & ZADFARRDEERIEE ZRTIRATH->TdH, ALMA THREINTOWRWVIR S Z
SFR XNz SR OIRIMRNE L RAEE DL (IRX = Lig/Lyv) KWEHT % ¥, ALMA THiHX
N RKIREBH XN TOROWRIKICEEARRFINC ~ 1-2 HIFEEESV IRX HE2F>TWw3 Z & HHL 5
2oz, AWFETIZ ALMA OF —ZE2HW2Z 212k D, K N2 FIIGRIEE S5 ASAGAO KIkD
FHBEEREBEENDZF G ERIMENE ~ 10'1 Ly T THHET 2 Z 2B TE/. ASAGAO RIRDFH
BUREREEADTEX, BEOHFRIC K> THELNLFB L AKOETHENLTZ2 2 THhbE, 2 ~ 2-3
TE—2%RLTWBZ ML, 285 ASAGAO KIKIX 2 ~ 2-3 TFEH O B EEE DK
BHoOTWE 1, 2 ~ 2 X D HEFHEOFH TIZ ASAGAO KIK X D & RAICE DRSNS B D
FRITKR > TVWB Z e RENT. M LEOHERIX Yamaguchi, Y., Kohno, K., Hatsukade, B., Wang, T.,
Yoshimura, Y., et al. 2020, PASJ, 69, 23 ¥ L THRXN7-.

HBIEE RS 2T SMBH % b D ER IR radio-loud 27 T —%— J0131-0321 1255 % ALMA 12 Xk %
[CIT] BEARERH ¥ NRO45m 1 & 5 CO(5-4) HEAREH (1LF #iflk, FIEF 22AKHR)
BRI 2 T — % — 13D 7 T —H — IR THRE IOV & S REWEERS R Z B A
H35 (e.g., De Rosa et al. 2014). F7z, JAFED ALMA F0 I ViE/H 7 I ViETHEHE VB
FoT, ZOXIRERGREZ Z—H—DZLBNX A MNCBDLNHMLWEEREE 2> T3 2
EBbh o TETz (e.g., Wang et al. 2016). T 6 DHEFEIX, ERFIRBEHEBOEEERRES 7 = —H —
73, SMBH & Z ORERFISHICEHICKE L TWS, MHFICE > Tl THEEREMEBEICHLE %
RBLTW5. 2 TAWERIEERGRE 2 = —3— J0131-0321 12& H L, ALMA 28 % W THS
7z [CII] 158um JERRE & ARSI O AR (B ER Aops ~ 1 mm) OB 7 — X120 L THE
Wi%&4T - 72, J0131-0321 &, Mg II MEARD D HARYT b SR FIRE z = 5.18 EHEE I N T W 3 iz
Jj radio-loud 7 T—H%—D—>TH D, WBEEEE ZRT SMBH(Z7 4 ¥ b Y Agaa = 3.1) 2B D.
ALMA 7— X123 2 T 05 R, [CII] #ER % S/N Lt ~ 5 THRH L7z GEEZBREE 90 km/s). [CII] ##
TROBRNEBED SHEP XN 2 RIKDOIRFRFE (z = 5.192) 1, Tk 23N F TIZELIL 45m BINE RS
ZAWTHIF LZZFIRIKICE T 2 CO(5-4) RO BHIED SHEHI X 2 R G RZE (2 = 5.193) 2 IFIE—
B UTz. Liehdo TARBIZEAE R, [CII) fift e CO BHRDMIIC X > TX =% v P RIKDRHRF DR
e % X 0 IEMECHEDE L7 BRI TH 5. BOMER L TARRKD [CH) MBS 7 = —3 —
MEBZE LY UTHE ~ 1.5 arcsec DFEIBICIEA > TW5. ZOEBICE T % [CI] BEHRHEE S % iR
%, RERFOEHSEE 2R L TWa e s 71— 7 b/ Ly Fo 7 MEERS RSNz,

Thttps ://sites.google.com/view/asagao26/
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20.

21.

SR It Z e, [CH) MR O M EIGIEH % F W - RHRFM OB 1 FRE S P EROHEE R ¥ 21T
IFTETHS.

Swift # 2 /BAT TER XN /EFEEIRFLY > VT2 257 1 » b e BRI O 7 2B &/ 2
E R OMHBEBEROMEE (LR $hR, ¥, TLE, T HH)

R 77 v 7R — L OIENEERT 2 LT, Zh 2L E R 2 YR DM (R % i
RZZECFEBETH L. 7 = —F—H > TV EHOWIEEOMFICE > T, BEKT 7 v 7 K-
(SMBH) NOHEMERZRTTT 1 » b L RHRIM O 2 E &/ RE &L & ORNICHTOCIED B A
LN Z EDHME SN TV S (Izumi 2018b). I DFEHRIE, FEERDEWEEIRFZ (AGN) 1& SMBH 23
BEREPECH 27200 TR L, R OMER & b BHICBEBR L TW A ATEEEZ R L TW5. 2 2 TANF
721, Swift 2 /BAT TER XNz AGN 7S —~A (BASS) A& uZ%d i, X W {ELEED AGN
FTEOH Y TIVEHRL, 77 v 7 R—NVOEREERERTTT 14 ¥ b Ve BRI OKIRT T4 A
BE/ EERIL OB OMBZMGEE L7z, 5133 RIKDY > 7 L% W REEOFER, M O RIAHENIX A
LR o o, FERDIFEATIHILE Bk o BN, WMEOBIR L 729 > I BI 20 FHADFHDE
WIZHBEEZLNS. FATHRETH Y e LTHOWLNZ Y 2 —HF —KRIKIZA X — N— 2 EED
RTINS 2 EHAD D 5720, 77 FH A S LEEAIHINCESF LT SMBH 20 5 D82 21T WV
LRI, 22T, KD/PNIRRAT—NZEBRT %79, FAld ALMA EiEiE T o h /- @57 ki
72 CO BRI 7 — 2 % FWT CO MBS DT TV > 7% 1{To /2. 2 OEMFER%Z W THID 1 kpe
A7 —=NVONFRERZHEL, AR —VOKES T RAER &b TRIED F 7 R E &/ J1HNE
BIEZEHLZ. SKIKICOWTZIDfie =7 4 >~ bt OROMBEEMIE L7z 25, Bl L72RE
IR L, WiEDORICENADHEELRA LN, 2D X5 RIEANICIE, AGN 75 D5EW X fEHC & - T
AGN JEITD CO S S MGI X N7z FDOBERDE 2 5 5. FEIE, ImEOR RN T % &g
HEBIINC & - T, AGN JE:JT CO BB 3B IS TS W I H X T W 5. BIfE ALMA 7—4 A4 7
T=R2ERA LY Y IAEOIRB L FFb e ED TN 3.

Super-MAGNUM 7B = 7 b K& reverberation mapping IZ & % & 75 G BIERAIA% D FERERIE ORET (5
H BFEKYE, 7V Y FRF); GG, 85, 580 BFHE CRIORY); MR (RIEKRY:, 7V Y R+ Y R¥%);
BRH, /R (ESZRSCE); )T (BETILRY); a% (REBRY))

MAGNUM 7B =7 MIAIHRFIMEZ R E =4 —8HIiC X % dust reverberation % J5H L7z H
DIEFERFAZOEEERIEE 2R L, OF 2m MAGNUM $#E#IC X 258w 2 < 0.6 OIEENERTAE
DBHNZ XD, FHERNRIERIRTH €7 2 XF T 28K 21572 (Yoshii et al. 2014; Minezaki et al.
2019). Z ZTX HIET OIEEFRFZOEREIEIC L DERFHETARX -7 22X —DHE % H
SMITT B72, HEKY TAO EiEHECHEAR R VWO WEIREFIC X 5, K ARG RE L7z AR D
reverberation mapping @7z & D& 77 {GEEIERFIZ O FRIMR 7T = X —BU O E st 2 85 LT\ 5.

WEAE R I3 LR TAO iR CEES 2 Super-MAGNUM 7B =7 MZOWT, TAO EiEFHDE
B, FHETLVOUID I ORS X, Mo KBERIHDEE =& —FtEHOE R Z#HA, 5 < 2 < 8 DF
HOHHD 7 = —H — (IS E E W2 Super-MAGNUM Legacy sHEI ORI 2D 72, Z ORGIRE T
YJ XY RIZ CIV RS, HK N FiZ MgII #ERDIA D, SWIMS 12 & » CRRFERRIAFIEETH 5. CIV
BEARICHARF S N 2 BB IER R S ~ 1 — 3 FRRETH H, RIHE =& —8% S5 3 AU ER % &
WIEETHERRETH 5. Z D7 — X IIWRFHOPESNCD 7 = — % — 2 o 7L FHELIFE 7
Z v 7 R—IVEE, 7T —FAORFOMKTRY, PIHIFHEOMITICEHTH 2 Z L idfEVWR L,
reverberation mapping 12 & 2 R FHEIEETE OFEMR MBS & b8 T, ZELRME T — v ADIGHIZ
DWTHMHNZHEDZTFETH 5.
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2.5.2 ARSIV EMYE

1L I~ ES VEFOEEEXZ VEICBIT 2227 F CO 75> 7O (PIIEES, MEZARS; il
— (KIRIFLK/ENL R R), BREER], AREFSE, KPERIR CRIRFAZR); SRRERT (ASTAA); FEiIRE
(BB ER); AR (B RKXE))

—FE(LIRZE (CO) D 2 VA O TN, (KR - SEERKRESTHTR, 2 U TEERORMEAY 72
LEKDFE (GMC) @ b L—H—r LT, SRRNREFRF OBRINHITRICHw S TWS. —Jik
£, ALMA FiEHLH—FICB W TGRARANCEBIT 2 CO HROBHIITZEINERE L Tw 225, EREY)
BOEEENRELZBBICE VT, CO BiE) CMC 2D X WL —H —TH 303 HETIZR V. L
Ted o T, B 2R 2B 2KIEHD A DG Z IEFEICIH O 21T 27012, (KB RIRE NcB
F% CO BN YD &5 RKIEKENRINZC P L — R T 202 HRET20ENH 5. THE ALMA IZX 3
EE - BOMRBEBIHNC X o T, SRITRD 1/5 25 1/10 DEEE % ot/ MR T, CO it
HAIFNCE pc BED a7 " RIS TR ML —R T2 AHLNICEIN. LEL IS DO
HNE, BEROTEF BRSNS 28HITH D, BMNEIRGIC X 5 CO 7314 A DICfEHED 2 % HER
TERWV. 22 THAIE, BRON 1/5 OBEEZF2O/N~E T YEIZBWT, ASTE EiEiHir v
L1mm EEE CRAINEEEX A NED S B, BIESTEEIDNTIV, ERIEEERIALNLR N2 DD
FAK (SW 6, SW 13) i3 LT, ACA ZHW/= 12CO(J = 1-0) FEROBIHZ T - 72. ZOFER, B L%
ELar 7 R CO 7Y TRE 26 ERET 2 LI S DRIKIX, DR/ NRR
HELNTWS CO 77> e REOYHE, 2L TH A4 XRIREEHREZRLTEBD, a2 7 M2 COE
OB Z RS . ZDO—FT, IBAROB L Z 10 &, BFEZR/NRD CO 77> 7D 2-3 5D CO — Hy
R R 1S, 2 O BIERIEED S bR I3 & 512, CO DT HEA TR WL
TEVWREKTHBEZLNS. £7-SW 6 & SW 13 12BWT, GMC 2K ToD CO 76 HiEd 53
HAEEZ, FRA P EED ONIZHEEDZNZNDT D 28%, 7% L1 75<, FHZ SW 13 Tl CO B
BANEL ALEATWREWZ L ZEKRLTWS., 25 0FERIT, KSEEERE MBI 5 CO ERITE
TERBICERES 2220 VR 5 VTR — LV TERINICEA, XD KRZ2R GMCHYED R —1Tlik+
T COEBERLAEVWZ L ERLTWS.

2.5.3 EEHLURNXRE

1. JEZ5F OH/IR B OiLAIMERIIZNHS O (IR, HH, K, =5, &I, =H; 02, 52l (B R
XAE); R (ALK, /NFE (R KY); il (72 N —K%¥))
OH/IR 2, Fifi7 7 a7 » A V% Fi 572 OH X —3 — R (FIEE 1612 MHz) /R L, 2D5EWN
RN 2 RTRIETH 5. 2D XS R7KIKIIND - FHEHEERE (M ~ 1-10 Mg) OENKRIERFETDH 5
WHEEENEE (AGB £) 2 EX 5 TED, OH X —¥ —/RMROBUETIE, AGB B DIER L E &
HICE DB SN RBORAH R « XA MTERT 2D EZ SN TWS. @ I h S DMESTRE
3 AGB EO/RTAREIZGITERK L TREAZ 27" 325, —#d OH/IR BIEZ 0 X 5 LRAEAMZLZ
REBVIEDPHSENTVS. T XS RRIKIFIFZLN OH/IR B LIFINTHE D, AGB B2 2T
post-AGB BFEABAT L D0H 2 KK e EZ LN TWVWS. ZD7, IEEYE OH/IR 21X, BifE & < H#
fREN TV AGB BB 5 post-AGB BFEANDIEREDELZ S 5 2 TIEFICEBELRBIHNRTH
3. RIFETIX Z DIEEN OH/IR 2D, MTFER T — NV TOMRRIMRENEFE L, 2 DELDEET
EIWV o RHRNRE TV 02 HLNICT 5.

BHER T — L OEFRIRENZE TR B R, 2MASS + UKIDSS « OAOWFC 12 & % % —~_ A #fll 7 —
ZEHWTIEEY OH/IR 2O REMRHEEE 2H 72 25, JEELN OH/IR £ 16 KIEkD 55 6 KiKiZ
DWW, BT HBDEFRIMREN T — 2 2BUGTE. ZOF—XEMIT LIz 25, 6 RIKTXTHH
HLTOWBEIEHHLLERD, —RIKIZOWTIEIIEFICERITHEN L TVWE e BHL Lo 72 Il
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ZTC, 3 RIRIZOVWTRZBODT —XEHRS T2 N TE, LRSI 7 — 138560203 LRIE
LLTWB RS2 2o 7. fEkK, JEZEH OH/IR 21X, AGB Hlob b ICHEKIHZKZ, 2h
WEDEBEDHR « XXM TOE, LS Z & THZ S FLEALL TV b e fifFEATn
7z SEBR LN RIZZOMFICKT 2D TH 2720, FDLEDIRE - HEZEL, b LIFEREZ X
DB Y, TRENOBEEHNIELN OH/IR ETRETWS I 2RB 323D T, AGB B
5 post-AGB EIFENDHENLEHOLICT2ERERRAOL R EZHN5. ZOMRITOVWT, HAKX
X 2020 FFKFEFERXTDHR, B XU Astrophysical Journal FEI T R % SEHE L 7=,

RO, ERINR S T — ORIARFZEEIIH S 202k % &, IEEYE OH/IR BTl E TW 3 HRICO
WTOEELRFHD?D L2205, BUEIBH AR KIAIEE RN TWS. Z0h 7 —0@flly > 7
VRSP L, X5 ICHEOIGEER Y SHL2ICTAL, TEES ALY $RA 2m EiEiFiEE
DIETIRES X Z NIC ZHWZ7 0 —=7 v TEHZREL, ShPPRI N, KIENZ 7AFIC K
D BRIRFA SAUAA T 20, RSN KK T D 2 080l 7 — X OB L7z, BEZDT— &
R ZEMLTEBD, SHRID 7+ =7y TENT -2 b MR 725 2T, IFLN OH/IR BiIEZTW»
ZHROMRIAE D, AGB HILIFOEREELICOWTH L RAREZE/ VW EZI TS,

2. AGB BEORBEMZNOKEBICE T 2090 (R, FH; R (BALKE); NFE (REERY); Al
(ISAS/JAXA))
WL I8 —_ABHPEIG U 22 ik D, BARIFEEE 7 — X PEEIND X5 >TETWY
%. ZOFHID—2H NEOWISE 2 v a vy Thsb. ZDIvdaig—BEMAZELELZ WISE &
THEEKRE XSS DT, 2HUIT KD 2013 FLE, 2ROIFMREY — 14 = BRI SN TN 5.
ZDDIFFITREVWER A L2 DIRFMNRIDET — 2 2152 Z e Al kD, T E2HWS Z & T,
INFETRINT IR IHERIMNRE AW REAPZEHEROMADATREL 72> TE /. WA IR
FIF L, AGB E2EHERL TV 2 EEHZND, ZOHELOBBETWORE L TKRD 2D, ZDENHN
HERHHARE PO XS ICEBRLTWEDO0EHLNICLIZWEEZTWS. £z, AFFEOBERICEW
T, ZRRBRIKICOWT, RIFER] & ZHFRHEOBBRBAL 2R EZXTED, ZhE¥cAHT %
Z T, R S ORI EFIROMN S IHVW W EEZTWS.
INFETIZF AL, AGB BIEHIC YSO &l d & 7= KIKkD NEOWISE 7 — X Ot ZBta L=, 57—
RIENTDFER, BIED 7 — Xt v FTiX 400-2000 HEEE D EIAZ KT OWT H 2 EEEHET = 2
EMNARETH 2 Z L ZHER L7z, X512 AGB E#fiE YSO RHICIIZEDMEAICEN R 54, YSO %
HOHEBE D EWEIADZEY, L IZHALRENAL R oM 2 HEAZHER L. 25 OHEFAOMRGEZ i
D TREFEFEOWLEHIET O & b, AMHEEFROGEEOREZEEZND, AGB 20k &
JAZ K DBREAS 2L TWL .

3. AKARI/WISE %\ 7z AGB B OHIFRIMRZOGHE (RiEE, =HMEE, HRES, KEE, dIEd
B (ERERY), WEM, ML (BN RKXR), likiE (RALKRYE))
FHICHEFRGEET Z XA MOERMHGIFEY LT, (BPEEEDOELRIPEETH 2 WHEEE DR
(AGB ) DMEMICEN > TWVS. L, ZOX R MUHAX I = X L3 RHMETDH 5. LEOHERIN 2
T, XA MHIBHRICE O TIREINK X R E&E 2RO 2 e MBI TED, ¥ 7 Y ENOHH
7285502 5, XA MicHb iz AGB EDX X MEEOKE T 21HS ZehbhroTETWVWS. XX b
Kb AGB BIEKERL, RAMENEZRT I L0 6, ZORBIOMT 2 Z 211, BE =L
F—DOREE 5D 2 HERINRE (1R 10-30 pm) TORYIFHOZENRAEIFHTH 5.

AIFFETIZ AGB EDOX A MEHEX =X %82 720, SRIFRAD AGB E%XHIC, XX Mz b
72 AGB E OB U 72 P RFRIMMEIR O Z R 2 FE L7z, AKARI BX U WISE DR F v > 75—
REHWS Z 2T, 2006 F205 2011 FD 5 FMNC DTz 2 B O R RIMREZE A Z TR

ZENG, ) & 2 MG N7z AGB BOZWIRIARAN O, REFAKAERREZ TROWEAMZ RS AGB
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BIZOWT, KK 18 um TOENOBET 2R, HERIMES T — % & OBITERE & OB % A
L7z, e LT, 187 KIKDH > It LT [18 pm] ZEIRIE L [12 pm]-[22 pm] H 7 —IHHBIHE
RNz, WL EICE S v, ZOMHBIZEDNERLRNZ 2 MUGRICHE R MIZT Z L 2R
B3 2HDTHYH, BEOKEEINX R M DEHOINRITHE L TV 3 AlReEdrmm I s, D EOWE
ERIZOWTELGRC Y UTHE LziEh, BEBRGENDRXXHEFTH 3.

4. 3135 /COMICS i & 3 WR137 OB GEMER, = HEE, /208, EikER)

FHAPAD X 2 MZOWTHER ST 2R A1F, FHOLAECEN 2 FTEELHFETHZ. ZDXI5REK
A N OWEOEBD T DI, BHTRBRICL B XA MERD ZNE THZEINTE /20, ZIUTE D HIEK
FAKIC & 3 X2 MG OB Z UE E#EA TV, Wolf-Rayet (WR) 21X, FiFE R FIEEIE+
KIGERZ B2 NERBEOKREHDET, 2L D Ib #l/Ic MBHEDHBRAL EZ o TS, K
W2, WCHIo WR 2 O IR OEERTIE, L HAERD 7 RN R X R MEREZRZ T DR
DOPoTETVWS. ZRHDRKTIE, ihHRGEERIC, WR 28 X O O B2 o E 2 R O EZemEs T /4
DB DEIFEAER SN, KR FOBHEARZ 2205 2 F U ABBREINTVE Y, Z0BE2 BT
WCHIR S % 72 D121E 38 H AUEEREZ T O TR IMR BB B » 72 5

AT, WR B O BEDHERTH 13 FEHTHX R MEREZ#HEDIET WRI3T IZDOWT, 31E%
iEFi COMICS & FV T 2009 IS U 7= RRRIMRRG, 2CBRIoR R 2R3, RIGEIHI 513,
2010 FE DT H AEEIZ A2 > T, N(11.7 pm) NY R TOHOHETHIRZ Shiz. £, FRERIMRA
RZ FPAANZIE, 9.7 pm D He IT (13 > 11) B X1 10.5 um (He I B XK [S IV]) DIED», 11.3 pm (He I
+ He II), 12.36 pm (He I + He II), 13.12 ym (Hell (11 = 10)) RED T 4 Y2 LTz, 7z, KIED
AV v b ETOMBIC X 2HUFRARY ML OMEEANDFEZ G L7z L THiEZ ML, B0
B WVERDCI AR Y SV RGTSRIZ, ERDER T OMREELZ & T, WRI137 1281 23 H s
fHED XA MEHOME  ZORHZAZ L ZHm L, MRZFELD TV TETH 5.

2.5.4 BEEE, BAMESE, VI U 7ORECHERE

1. 70—y FEREFEHERAZEY 72V h X 7 ORI (FEEN, BFRE, 28, TS, Wi
REB; H BB (FRKH); FEPER (RTKR); KER, fREE, B8R (B RKXE); RIBHE, BEH
Wl (BEEK); ST (FENT); M2, EAR (LK), HEEE— (FHBLELRT))

IVIEB XY 7 3V B ORRGEING, FH ARSI RO 2728 % 5 Z TRIERWN
FIETH 5. EONTEEZERHEAR 7 LA 2RO EEE R — XA BN, EEPNR=Yz7 - ¥
Ry FRREZ AW R OEHREOHEICEE L FIETH D, FHERKDRIETDH 2 R OBH
BRI DRI ZATREIC T 2. ZOREROBANE, ZNETEmCF Y - 7 XA WELR Y, KKK
INDFEN DR VIR FTHEES N T WA 2, TIE2EEFA IO & T 287 — XA < FIHATRER
KK $ 2, AR TOBEBRELTWS. 2 TRAEZ, To~v—2#HZ7) -5 FICREINT
WY 7 I VIREES, 7V — 27 v NEEFIC, [MAF» OZERERIRERY 7 I VA X T 2REL,
KIFREZ R — XA 2{TS5 Z e ZFHELTWS. 22T, ZNE T ASTE EEFHHICHIE L T&E /-9
TIVEHIR TS AT L%N—RIZLT, 130-720 GHz DKRDER 3 Ll b CERHRIGEIHIA AT RE 2 81
W AT LDOBRERLHAEL TN 5.

2020 EEX, (1) ZOBHEFEERT 2RHBF v 70K a v R—3 ¥ b D&KL (2) FERL VX2 5
A A ARy bEMOBINH IS IEE (AR) OGT e #FHifli, (3) &> I REMREzFER T 7L %
7 NVENRZ W mEIR T MKID gl Biif oakat, (4) BREMRILER L EREZHESE K-V 7
L A OB e 3, (5) HiRE L OFEBOLEROMIE, ZHEE L. £3 (1) OMERF v 7, FHER
E— FEHWER (OMT), FFEHANA 7V RATF—DFETEFEMLTz. OMT X, A—>7 YT F AL
7R DHIHIEDY TE1L & TE31 €E— FOAh vy A 7EFEBTHENIREL Z e 2 ERRA > I 2L —> 3
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YTRL, 123 OWRIENEHRTE 22 e 0h o7z FHAAL TV A TS5 —I2BWTDH, MR
BTG RA=RPEERITS 2 LT, WHiE 1 :2.4 O%EHEZ RH L7, (2) O AR I, [REAERKO R
RMEHEE & THz RS R W HE R D, I H5IZEOHEKS I 2 L —Y a Y 2 RN
BET 52 2T, 130-730GHz DFIBICTE o T 7R EER 2 EI§ 2 /EHR 21572, (3) O LEHR
R, I 2=y a VKB TIA VREIDET L, SH%RE - WEEZFET 2 TFETDHS. (4)
A=V 7LAE, 2Vary e = HEO RWEBIZES )V ary 7 LI A& TOR—Y 7 LA ZikfEE
TV, 2O — AR BBORBEHAS I 21— a v e RT3 2R L. 5) 7V -5
RS O AN ERDOBEFHTB VT, TAHE 18 ARG E RH L, ASTE, JCMT & ¥
ISR © LI T 5 5 OFRBTFEEZHERTE 2 Z L DL IR - /2. SR EEEOERIRN 2 B £
Z, BADAVR=2 Y N ORIEED 2 L ¥ b, EBRETOMANRIBHRBRZ ERML, LV OR
i srEe i o 2 BIES.

2. JASMINE Ff#ffifi4 754 Y e BT 2 2L —>a > Y 7 v v = 7 O (%, Ki%; JASMINE End-
to-End ¥ 2l —> a3y -7
BRI BWT, RIKOFREZ ERINCHAINS 5 2 TRIKE TOHMR A2 Z L I KREHEETH
5. ZOMEMRERZ DI ERIBUPIEFICERTH D, EFED Gaia I v ¥ a VX 2EERNE
KT = ZPIEFICHEEINTWS. L L Gaia 2 TIEERDEHE U WER KX 2 MMSH S L5,
HENRXZA N2 E L o RIEREIZOWTIFHEHOBERIE O TOWRY. ZORNEZE R 2 DHBHFRIME
ERHWEMBERXBHTHD, 20k5k 7022 FO—o22 JASMINE a2 FTh 5.

JASMINE TIXBIfE, @RS E R CBRER O /- D OB I 21 —> 3 ¥ (End-to-End ¥ 2L —
Yay) BEDTED, ZOLDOMNAL T34, BIXOBHY I 2L —> a3 YORRBEEED TV S,
FKA1ZZD End-to-End I alb—>ayZi—FICFiEL, ZOEEZHEDTE. REX, B I 2
L—ar 2350 nlc D7 a7 2= FEE L, BYR ARG X —RFEEZFITa<xy
F—o TR T — 2 24M T 280 I 2L —>a Va0 2y 5 22 L. AT <4 7
SAVORBEBERE DTV, BEEZ IO 025 A% lio T, (ERTBINCHIE Y 72 5 Sk
DRIFMH 7 L3V X L DOBHFE - FHBAEEDPRBTE S X 51Tk o7,

LD ZOIEE D, EREEAER BB OEBN A, SSEETRIMRE =R Y ¥ Bl OMET - E
i, JASMINE ZHWTERZHS 4 0 27 — 2AOBEWHEF H1To TV E 0.

3. ALMA #R5REHE (7 4= 2) IR B REZERO~ L F v — oI T 2 7 4 — FAR—=V7 L A OWF
7% (FRETESR, [P, A. Gonzalez, W. Shan (EZKXH))
ALMA OEHINRIEREHOHT T, MR LE—2OEELETH D, ZOERDD, v LFL— 1%
EHZEHRT 2 LB RERFEL 2> TV, ZOERICANF ZEZFMO—22 LT, 74— Fkh—
SETULAT B2 OEMiRET 21T o TWB . RS, ZIEBOLERCHEM T 2B TORGELSRRK S
SR, HEMEIC X 2BKIZOWT, HERMNZREEITM A, ALMA Band-4 2582 fE L - ERSH
I a2l =X =W 21T o 72, Z ORRZFHEIS % 720 DEBREEBROEm D ED TN 5.

4. KEAAKAY 7' 3 ) —8 LST/AtLAST FHENZ MV 72 7RG EIIRE E O MET (FIEF, T H H, 7R,
KER, JIBRY (ENRR); BNG—, @OBEE (BHER); F EEEK (RREHER); &g, SH G
H); HEMH (BERR); il (_BBEEE RY); Klaassen, P. (Edinburgh); Mroczkowski, T. (ESO); Cicone, C.
(Oslo); Bertoldi, F. (Bonn) (2> LST/AtLAST V—% > 77V —7)

ALMA MR T 4 AANY — « AXR—=ZD[R%Z B3, KRS 73 ) IRE—FAOE=EE T
&, KRB CRIGEE 2 B L, ¥ 7 3 VB C ORI 2 [N KIBIZ b 7z o TN 7 R
BT 2 eI TWS. BIERLADHFELZ Y — FLTW2 MKID M2z iEH L7
On-chip BB e DEMEL 2D, 200 GHz H, 255 GHz #, 350 GHz H D 3 N> K CTZE/ T HENC
1000-3000 HZE 255, ZHZET R = 2000 FREDOERIMERETDDIEZAT S “3 ToumtiRGEtE” %2 H
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BT &EHUZ, LST/AtLAST FOXRMARAEET Y 7 2 V) IREEFITHA S OB TRE R RS —~
AZ1T5 282 &Y, RARED 10 @R 2R To, BIERRIIO2EMZ#E 2, [OI]88um ff
MEEDOCERIBUCHIR Z D118 Z e /R L7z, — /T, TORBRDZOIZ, A5t 1.5 M EEOBIZE
MR DE L 725 . 0, B~ L F ¥ — (LMD EI AT R X [ V2 EED ED,
X5 B FEMBAFDHAMEICONT hiRimEIT - /2. U EDOKER%E SPIE TH%E L, proceedings % HihR
X7z (Kohno, K., et al., 2020, SPIE proceeding 114530N; doi : 10.1117/12.2561238).

5. BINHIEY 7 2V s DESHIMA @ ASTE BIEEE A 7= B3 (TTBLES, SR B, 4 HEAl, i

SRR, AR —, Tom J. L. C. Bakx, & HBEE, HNEG— (4K); K2R, B2, A, )12 R,
HiIE (ENZRXR); BEEZ, HAR (AER); e — (FEHBSATLT); ALl (JHEK); 2R,
H#3—, Nuria Llombart, Alejandro Pascual Laguna, David J. Thoen, Shahab Dabironezare, Matthijs
Gouwerok, Stefanie Brackenhoff, Anne-Kee Doing, Bruno Buijtendorp, Matus Rybak(TU Delft); Juan
Bueno, Robert Huiting, Vignesh Murugesan, Stephen J. C. Yates, Sebastian Hahnle, Jochem J. A.
Baselmans, Hiroki Akamatsu(SRON); Paul P. van der Werf(Leiden University))
FIAFHICBEZ CFFE L, ¥ 7 XV IBGHF O R E BTANC X o TR S 1L 2 R38R 2 T AR
&, FHRBEREGE G MR OIE AGEIE O BRI IE ICEE L RIATH 5. 2o DRIKD 3R TR
BODE, BLORBREBEET 24 2 & - YIIREBOMEZ HiEL, ALMA 213U 353V - ¥
7 I VIHEEFITREW I NI T B XA VZERRIC K o T, —ILKESERERKE R OB sHEE X 1
T&E7. ZO—HT, BRTREOY 7 3 VIR TORNRTREREIIRENTD D, 1N LRI
RBTRE 2 HI T 2 [N B O SEE OB 2 7 AOFERBRFEI ATV S, HL W, [RHE»OHT
J A AR ORRE R FEB T 2 HFEERPRDOY 7 I VIRKSCEANOFHZICAf e LT, BREL
Fv T T A NR=NY T ZRHWY 7 I VG DESHIMA OS2 L T\ 5. DESHIMA i3,
220-440 GHz OHIEIE% , 8K F v 7" FICRR U 7= HREEIC & 2 7 4 L& — N> & TR fRRE
R =500 BEWCHRL, K FErRREEEZEMREERTH 2 1¥H A4 V27 2 0 2HER (KID) THRHT % &
WO FEBNC KD, BRI O SR E R B2 BB T 5 Z e 2 HiE L, FILWBIHIRETH 5. 5
VHFEY X A< WEICKEBINTORER 10 m O3 7 3 VIEEES ASTE TORPEEEIZ, I
SRR TERHT 22 e ZHIEL TV, SFEIX, ASTE EiEE CORAEH OBMMICRERY 7 b v =
TEEORFHEME L. £3, MHE TR LAET 22X v V7L —>a 33V 7 v T7DY
7772 TREML, V7 MY 7 OA[GERSHOILRMEZEGE L. X 512, 2017 FORERETHI
FHCHEUS L7z 7 — X2 FHWT, =A<y 7R V7 4 ¥ B0 7 — X g o BBty — V2B L
Jo. ¥7F 7 XA FEON—F Y = THFETIE, BE&RT v TOMENROBER, MR RI T a v &
4 v FERZERT 2 E8ERA DA F a v R—OREMTHONT. THHDHRICK - T, ~KOBHITHR
TiRE 4L EDQEN L v XS Nid 7 3 ) PR O BRE RS - —RIUREERZMRIE L, ZORTTREEZ
WETEZEREZFORIAATH S, £/, A=Y L7 - L Py FHMREHOIZRAHFOFT 2L
¥ —EHTDOEE - REDOREEREIRE S A, X FRBUH & 3L RREHEEDAIRETH 5 T e HRE
f7z. DESHIMA I X ¥/ ¥ 4 =V Ry —2R e LTHIR NS,

6. BUWDWEEFT 3 N> R RIFEEEIRGR e TriCCS OB (L&, A, F, A0 ATH, A, KK,
s, REF (REK))

Xy U BF L2 KEIZE CMOS £ > % —% 3 BEE L 72 H1F 3.8m B VWO WEEFH 3 N> K[
KRR BRI Yeds TriCCS DR EIT > TW5. 2K A4 rua s v 7 I 7 —FHWTA#HEER 3 NV R
(g1, 7213 2) IO EN L CHARHRSDAIEETH 5. FERDHE— FADILRD TEINTEB D, £/241&
BAFE X TV B IERIMRRCIRGEEE  HHE B & 5 AV FRERHRGHTRE L 72 5. 2020 £ 6 HIC
g NV RT, £722 A% 3 A3 NY FTORBBIANCAY U7, SERFAE R LIINER T, RIKEH O
RHINEFICAT 2 TED, 2021 FFEEZ OBV D WEERFOHFEF HBHICREIN 2 Z e PRkE o 72, 72
ZLUHEE U TEEG A LROLEESLHRNFEND D SEBEICH D HATYS.
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2.5.5 TAO 5tiF

KXt Y R—TIEFEKF V7RI <WEDFES 5,640 m OHIAICRAMREENCEEL L2082 6.5 m DK
RUCHR R % a3 A aTHl (TAO G ZHEERTH 5. T 12 FEICK I ¥ X — N Tilkan 2 Blta L TLUOER,
P A MRES T 7t B O, HiEiEOMEREREH R CHE R D T X o, R 19 FEITII A TEER
THBHHEEKRET XA~ 1 m EiEdE GBFF miniTAO HiEi%) 8 Z LG L7z, 24 FEIIIMIETHEIC
£ o T 6.5 m FEFEORETEAIEE SN, HEGFAKRS X OHREOMFAEIED S TW5. Bt THIX
PR 30 FEE D S AMBIB L TH D, BETHENETHTH 3.

TAO FtEZ &S

1. TAO EtE Q2 ES (S, L, W, HH, B, AR, EIE, #5, Hi, 3R S &, THHH, N, 1T

B oEfE, bR R, TREP, Bk, BOK, EREY, MR, T, 385 BN (BEERY); FEH (BREKRY);
B (ERRXR))
TAO FHEIZTRR 24 202 S AMERBICANT THFERREH 2D TE TV 5. FHEEIMF o
0F YA NZAOELEDOHEZRE L Z T, 7V CRIEEBOLEMRDID, THE 6 HBICHRD
FIELZ. SZHATH FEL TWRRERIPITARWREDHEE LRI . TholZ& D, HEHEK
BERATYa—- V3 1HFIEEEND kot

Lo X5 HRMCH D s, F) TEXMHNCHARUBEGREFOWM IO D &, FHERES * Re7-. B
HITEY UTiX, F 30 F0 51T o TOWEBIER TEAE T L, £5 5,000m D32 285 K 7 EFHH 5
FrF ¥ b= UUTHIZE 2 25K 8km O 7 7 & ZEEHTEH L7z, £2IUTHORFHETL, ILTHO LR
M UREBHA O TAREFRE R EDMTON 2. THOEEEIITRTF ) ORESE (& 5,500m M E) T
DIEFENL— NN UHR aa F 7 4 LV ZEIERZT TORERNFL— ]l > T bz, REEHE R ORER
KB, LAX 2 —BREREDRHI DB L T TEZT o80T, RERERPBRI A2 -1
HEGTHMTHEEED L Z N T/,

IR KA LI ONWT S 7 T AHKRE - FV k%t@%ﬁlﬁ%%@bt EERIC X B A DR R I
T 27DV A ~OBEBEFTNCREL > —2RE LEREZED TWS. BEOELTAE REELZ
Hohd, ftor#Ez Ebi@%fh\&b\k$ﬂ%ﬁbfh\é. F727 7R ZERIZOWT 5| & 2 HH A
fToTwa. Zhos THRLNBEDO—HIIETM XL L THREET- 2.
FHEORINCOVWTIE R v X —DEERE DI, TAO FIEHEHERE S (REE « PFAHEEKY
BIR) ICHE L\ W22 0 TW3. £ ALMA % ASTE, CCATp 72 ¥ O BEaHE & XK % 212
DEXD L, & RHETHIBEGRIEA TV

2. TAO EEBAKREORYE (FHH, LJE, WE, HH, B, AR, G, e, B, FR EE THH, /b,
TLE @G, BIR, 85, 1REF, g, SR, 1ERE, IR, AH; B (% ER%); FH (BREKRY); B
H (ENZKXA))
TAO 6.5m ik, FHEOFE 6.5m, P REZEIFICE WM ¢25 7AEZRDLREY vF -« 7
LF L Re2RAL, BHEBERES L LTHFRAIRES 2 r T FBRILRHORY k7L v
M%E 2 yETEMA 5. BHIEEEL, EARMCEERABICRO NI EHTL 2 EL, H =50
[R5 & 2 M0 D B 2 DA THBICBHIZEE 2 R X8 5. EEGTHARToMGIERE, TAO 1 b
DRFRY —A4 7 2H IRV E S, BERD 80% encircled energy E1E g = 0.33 M A, FELME
FWHM= 0.22 ¥ Ztttke LT\ 5. FRIMREIAITERES 1 Tz < SRAMRBIAIMERE 12 b B - BSR4
EIEPTARLEEH - BIE - BRI wIThd7rrI=vra—g 4 V2 RATS. £ EAHIORKE
FEZFIE2EEGEFET 122 35 22T, AEEH e OBHEBOMHBEHRZAREICLTWS. &
DESI RO v, T8, B, EEHEBICZNS 0L 7Y VFRERF 27— PRXAY

%&
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Fy—K-F-HVR+3I7—7K (|[HSOML) 2, FimfEsifai s & OB FENRIEND, BIR0IES X
CIREHPEZEE © FiRgEHIE Y 7 v v = 7% LLP WEEDEED, RHZEEEE T —DURIEa 7 H L T
DL o7z,
YEFOEFRICOVWTEHFERFEL 7V YV FRF L OMOEDb &, LNOEH B H -T2, (1) EFHit
U (PMC) 13 & I —FE8 (DM) & BH7 7 F 2 T— R BB LUIRET, HcEHXT 2 FETHD, £
D7z DG & WEMEMDTE T L7z, ERMEfD5E T Lz PMC XY — Y Y Z2HRIZIZ L3y CAID 1o
BHNRE SN TWS. (2) 38 (M3) 7> 7V OHIAEED /- ® D handing fixture & #%aT - BE
L, aBRZ258 T L7, (3) 8 (M1) Of MMEEDT=O D tri-spreader bar Dakat « #AFL, AR ZE T L
7z, (4) BRI NTEREOMMENITE T L, ZN5E 7V Y F KA (M1, M2(RI$E), M3 72 ¥"), CAID tt
(PMC, DM Bg3#), Tucson Container ¥ (Z Ofth) I HL TREZ N TS, (5) LEICXIDFIUADE
Ytk OYEDEE 5 72, T o OFEBLRIE 2021 FE 7T AR TEL TV,

PEFRBI P IA Ry T4 A7 HKOREETH 5. BERERBYZIE O 00 OREICHENT 2720,
SESE N - SR HICTHRAEEEIZ e 7V 2> a Y R I A T X 2EEE R L TW 5. £
EWKHRIERE 2 RS 5 720, RAEDLEBZ(ITH: - TE L 2 Biff 0 AR EHIR D2 2 B Fi7
B EEAE S LSRRI & o THEEIRNICHIE S 2 FIEZ R L Tw 3. 2O Bl o EEFEER
FERIRE DIE A, IHEHAEREIC & D BHERE O HENOSIE 2 (i - THEFOLFR O mRAE % J
E L, BEEDEAMIEDERE LTRIET 5.

HEFEARI SO HEEZFLG L, 2020 FEICHBIELZTET Uz, EEHHICOWTIIME L#Ecmy
TOHERIRTUODH 2020 4F 10 HIHFEEEZHEL 12 BICF VE T > HEAEICENE L. B Lg%
FRCRY A2 20— b 2ETZRBEYICOWTE, HEL DBE - ¥ — FI—REEODSL, Fv F >
b = VLB DFEE 5000m 125 2 HEREGITICEIE ST 2 TETH 5. ZLUHNOEWE, FvF > b—
LD 5000m 12H 2 HEREBMB LD 7 ~DRNBHICTRER 2> TWV5.

Ihe eilifT LT, EmE R EA 3 2 72 D OmHIKAEFERE O BUE L mHIK - BERKOEE HTIED
METEHED 7z, Sl & b EROBENE L 125 & EHERHETEOELUTHRIE T, 2EELOIFRR & 42
5. Z ZCTEHEMNHEZE > TEHREOHIEZITS. 2D 2AEU 2HROUHED /- F L
MICISHK EEIR X B 2 B0 D 5. ENTRIEZ D TOIINHIKAEFER X 2020 FERICSER L, %
FOREELD D H IR 2020 45 10 AWCHEL 12 HIcF VE 7 ¥ A AEICENE L. BIEIZER 5000m
WZH 2 HEREGFNC TRERTH 5.

BHFDOEFRNIEN T 7 F 22— RIZX > THZ LN, ZOXFRENTHOFEEIC X D EFIROHIELTT
bihd. ZOENT I F 2T — XROERENIITE GO L BERR OGN NETH S, ZDbF
AEFERAR D & EFELISE B HHIK & EERR R WL T 2 72D ORE % BRFEAKNGETRHELND 5.
RO N - EEEED D OB T SIGETHREN DD BLEL— PR T L F TN R—RDE
KRG 21T > TV 5.

3. TAO 6.5m ZAA%E (5, L/E, W%, =H, HF, KR, B, #H5, B,
H, e, B S, TREE, Bk, BOK, HE; BN (BEERE))
AELR, BREHMR L o TRIRMET LHHOSERZ —EREEL 7218, BRES 5 2 LT,
PiEFi e LTSN Z A - MERF S 2 —HO/EE 245, TAO EEFIIEIL & W ¥ 1 + ORIk
H o, BEEBIHSETITONS. 5612, ERIEEFRLLIrLIMDHEINE i, BEF ¥ I N=1Y
YA v FENDG, DD EFHLADPELEF v AN—D—FHE LTHWOND L WS R H 5. %7,
ST OIERDR RN - (2R T 2720, Zh oD —EDIERIES — 7 —iT & DEAFINAT
oY AR
CDXSBMEREFTBT 57012, KETF v U N—B L UOER, ZEHIERE, BE22KY 7m0 F 7 —
FOMNIHERIBE L7250, fTFEEETIRIEEIXRTOa K- » b5l L, ERCHmE .

%&

MR EE, tHH M, /e, 7T
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RIEEERR D © 2020 SEEMIEEICIE, BYEL T L CEDH SN TERL NS a Y R—1 Y bOKE, BLE -
AR DR DR R EFIT, T SEBOMHA TH THI R T TN, TOFEEICK - T, EE
DILTETORBEICHEREM - B - RXOMh, AT - /EERHZEDBRERZ A TE 3. FEEOE
B - HAFEL Vo WHIRER 21T o 7218, KET AT L LTOREGHRBLIED b, MEBAAL L
T, (1) BZEF v o —r LCOERERZEE, BEMREOHE (D), (2) SRR ABERI/fTbI s
il EOBERLIRDOBRE, 9 F L RILDBED 0D A F ¥ R N— RICRBERE AT ZADFEE, B - &
JEQEGE N F X =&ML, (3) BEAFEROHINER - BEE, FINMD X4 I > 7, fkikz & o fRidiE
HLU,(4) 742X MADTLIDT LY =y FROKEL, ¥ THZ. ThH2TOBNWTTAO D
HAAVERE R 7 TR O RSB L 72 5.

EEXCBOTELEENEHFIUIEVIEYEOEEEDS 2D, KEERLEL R ZePHIsATHS. A
RERRR D - MR COEELZERT 2201, 4800 —X Y —RY T 4 BODX—KRGFRY S, 4
BDYZ A4 FKRY T2nA TV FIMEHUKER, R ooN— RO RER E2Z I 1 IFR DN, 2855 AT RE
REZFTIIPHEECET 2 Z e RSN, ZZEABRIE, EHROMEBLZEL 20 > TLADPKE X
W, EE2T DB TN H TR (NFMEEEER L, BEXRT2ERICES 28 4550 1, 90 EOHFHDAIZ
B TNH T AEAE) T 108 BMOKEE =R ) > 7 2iTik o7z, BERIET —7 7R MK 3BEO%
BEE, ¥ TUHOREE - RFEROUEZR EPEmES N, BBRILWOTELD Z L OFF 7HOH
BT bhi.

A F R N=FTE, BEINCTRTOY > T Y IEHITT—F T A2 2 ) 7T 5HR 2 N— Fo%
TR=RE/DZENTER. T 20 RIEMNIERELIERL 2. SHEOZEERBTIEEH L
DT WVIREET TN, RFER (7 4 I XY N DEFELIICA YA =L EHEFE TOMHEEE
[T/ % X5 ICHBE L TiThi/z. TAO OZEBLEETII 14T RD 7 4 7 X ¥ b2 4 RO EIRTHlE
T5. 747XV MIERLTVWE VI LEMRIL, TR IE DI, TLe—T14 >
7B —FK, B FKO 3N CER (BIE) ZHIM LT, ZEMNFEITINS. HREOOEERFD
R BEEIZPREDDEFNDH 2 S DORKTD 100nm M ED D, FRIMREE TOBENIEFEZ W
Brizoie. i, 7VIBREBEZNECHETERZMED 7 4 7 XY FEELET 5 2 & T, [ROo—#ME
HIEM L7z RROBIGTOHEEITHE LT TRL, 8lFE, B 3HFHoRE TbIE. Z0HAITTH
EADRVIRETITDON 25, SEORBESEZDE=R—RoTWVW5. ilBROEE, 2D X7 L TH
FHFTORIEDPATRET H 2 Z e AR ENTz. T B HEREFHMlFEMIZ. Takahashi et al. 2020 (SPIE2020)
IEeHoNTWS,

2 TOWREFHIERER 2 MR o RBE S AT LEFEERDF VLRI A, MHiED 7D DD E - FiE ol X
A, [ U THI BHE TISPANCEE XNz, 2hRs i 2021 SEEGHEICF U ANEEE XN, BNAEREB X O 5000m
N— 2 —RHRE D%, FERFIIILTENELE S, RGN ZRHAALTEHBT 2 TETH 5.

4. TAO |ITHAERR DR (B, LE, WEF, =H, Hrh, AR, i, Hm, B4, F#ER S8, THH, N, 7T
HOEE, BI%, 85, RE, N FK, EH)
TAO6.5m LRI > 70— v L BHERMD» 5725 F v F > b — A lUTEfR O @ik D . =
ra— v FEOBMTOEBREEIFENEERSTEED R, 2020 4 2 H X hBlthX /=25, 7V EHMIC
THBan F v 4 OV ZERIEDILR L2728 2020 4 3 Al Xz, 2 0%IEEM D 5,000m %4 -
A DHE %R UM HEEAED SN 7208, FHla v 7 4 )L RBYYE DRI E SN TEEN O TEHER
WD blh oz,
BUABE AR OEM OBYWEIZ)IHTENFEO T, HRENTH#D 54,2020 4F 5-6 AR ERAMAETICT
MERDTHRIERPER S Nz (M 2.2 /). Z DRICHMIMRA 9 A 12 12 5,000m ¥4 +
WCEIE LTz, 20k, o/ NUEM b IERICERESTHhI Iz, FiBlan 77 4 L REGYIE O 2 CHIE
RTEERFBT 2 ICES R o720, A TRZER T 25, BRI CHEREED 7.
AT VL7 M HICBRBERAMICRE SN 2 HEREB X CENXMOFFMRGI 2 ED 2. 72, CCAT



B2 RKEBEWMIL Y X — 83

FHiE & FEFT, 23kVA OEEBIRE 7 7 A N2 v U —Z 8% 5000m ¥ A b & LTEMERE O B BE
L, 5,000m ¥4 MCHBEEERE T 2R 2D 2. TAO IITHERRICIZANEE S & LT 250k VA 23ftia
XN B, LTENERR N OB 2 R bR HE 3 2 720 ORGP, miniTAO T L 7= ERGE S %S 2 A
U 7zBE RO Ot 2 D 7z, BPIEMRE T3¢ & HI LTEMR 2 HED SIRET 2 7D DO
D,
ATV 7 MuUck3a—7 43— bOTF, BT ) COBBREHREZED 2. HINBIFZ (772 HK) D
BB b 2 (UTHOME T DB T ORIE & HIARGRE 2B 2 oh . SEEIR+r & HIl X 7= 5
MR X NIz, RBICHLIZBE X b o 7208, BT KR L TEMEORGIEER RS
7z. F U MOVITEC i X 2 [UTH7 7 & REB OILR THB K CIUTHED @K T.E23 2020 4 9 A I FHH
X, 2021 4E 1 HICGER LTz, 2Dk, —HOEFMC TIBEIEEEEED TWS. F 1V Preansa fhic & h#l
EXN-ERFE 7B LOEYEBHO L F vy 2 bary 27— b7 ay 7252020 4 9 HIZ 5,000m ¥
A4 MHA X, —HOBIEMEENE I N7z, 12 AL TEER Y 7HN—2a3 > 27 ) — s OFT
BOEEI Nz, FEWTEREFE7H L XY A M7 vy 7 OFFE - A TESED 2021 4 1-2 AITHE
ﬁ@é:ht 2 HICIZEMHERHOR—2a v 27 ) — FOFTEDTET L, 3 HITKHT O 7L F v X b A
mEI N (K 2.21H).
q%//\ Fa 7« 7 &2 A<D TAO BRI T 2 EBBOM LIS TOME 2 A > 7L 7 hEe
Y HITED . FHIEIZ (77 AAK) A ez h 51 DGAKETRE) & 4F-CIUTES X O 5,000m ¥
A MICKREHREE 2 FRE T 2 EMHIED S /.

2.1: (f£) ZZEF ¥ Y N— LK TAO X ¥\ —. () ZEABOKET.

2.2: (F5) A L - BIRER M ORGSR, (4) ILTHC THlHA EF o EEEHY 7TH L3 » XA b 7a vy 7.
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TAO 6.5 m ERHFRARFIMEEHREE SWIMS

1. TAO 6.5m LR RAGBIIET SWIMS OB (N, AR, A8, DIRE, M| Dok, shat 2Es, b
g, o, LR, B, TR, R W, A, I, BN HE O, TR, R, KR, IR B, 7
H, BR, GEREF, 1R, HIR (it RACE); LR (BB A%E); ShE, IRED, FIF, Wung (ENZR2A))
TAO 6.5m LEEASEEXNBHKT ) « 7 X AZEHOF v F > b —ll (155 5,640 m) TR
BRHIOWT & 72 2 KEKDMDTH RN T L SEAESATE D, ZAUC & D EASEIESR (0.9-2.5 ym)
DIHE R B TBHE O E AL R L B ATRE L 72 5.

COMRZEDPTTeDIZ, WA IAEFRIFRBIAIZEE SWIMS (Simultaneous-color Wide-field Infrared
Multi-object Spectrograph) DBHFEZ 2009 FE D HHED TS, 2010 FED I, K230 T RIRIZH L
T X DRANTERZ I T & 2 H9EHKEE (IFU) OB HHED TN 5.

AREEDORRKOFRIZERFZOBUTDH 2. MDA SN L XA 7af v 7 I 712X o T
% 0.9-1.45 pm (blue) & 1.45-2.5 um (red) @ 2 DI EI L, 0.126 #ff /pixel &\ ENZERI M ERET
9.6 7 ¢ DNV E 2 FREBFERICERIST 2. 24U X DIREE— F T 2 AFRIEHZ, $725%
E— FTIE 0.9-25 pm ODARY LRI EELS —EICHIS T2 2 L 2rlE 5. DI/RIMRIRE
DIFZEBUITB O TRLRDOWINZIZ L A LZITRWV] 205 TAO ¥4 + DAY 2 BRIBIEIREHIZ
AEHE 2T, HRBRT -2 2@ WBHIAIRTHES N TES.

SEEORD K EEWX, B KA 132 EiEgi coEFEAABRERA P ERICEED s, BIHFOR
TRAMREEE MOIRCS 1218 - T 2021 £ER{HE (S21A #) 205 2 ERNICIE D PI2EE v U CHFEIFI I
TR RoZETHB. ZOPEICHDETH - 2B IREDEFHMD 72 D D FREREH % 2020 £E 10
AICHERM L 7z, BBRIEHE X, 2020 4F 2 IS5 U 72 BR OIS HIMERERERE, IKAUR T O 72 AR O #ifE
TEE DRIEMERTH o7z, MiHI23X science grade ¥ LTl cosmetics 2H F D B RWZ & 23 HBHL
7273, background-limited BiH|D 7= D /7 4 XBERKIFMi7Z L TWB Z & ZHER L7z, RIS L T
b, DRETR SN TO B OENRIIRE SN, ~ R 7 K@ ELER L CRITTE 5 2 L 2R L. iz,
ZhEToORBBHEI TR ONT T =2 EHOTIRIG T — XA 774 Vb —BHFEERFET L. 5
%, HEFATESN S L H RSO 7 — X Z2FH L THEER LFORRBREZHRITITOL FTETH 3.

2. SWIMS-IFU OB (#i5], AR, S, /v, gk (LE, Mg, frE G, F&RxE GOLERR); B, A
F(EVRXA)
HI IR IEGE DR LANE T Z 21X > T, ZReEME —EOBHT/HET 28HIFETH 5. i
1% TAO 6.5m LR D FH— IR RBIIZEE SWIMS IZH# 324 A=Y R 74 =Rt =v
F SWIMS-IFU OFiFZ#ED TV 3.
2020 X F § SWIMS-IFU ¥R T OBEIENZ L RBAEZDRBE L E{To /2. 2 FE TORFEENC
BEOWTHESINTRNEIT L > TGERIN S HPHEREOMHER L XD LOWAEERRETNEZERZOTEN
HLZTo% MR LTKIZ—DBDANERRE NT 2 Z e PHREINT0, ZhoDNEZH
FERRBFATH LS FRELRB LS 2 TEY F AL & D F R 21T 5 7. &F ¥ > L
DREFHILTIE 90-95% D @ WVFEEHRDER X N5 —F T, FHEFIHCTIERHTIH D F ¥ > 4L T 50% & WD
BWVBELRICR>TLES 28D o720, TNHDF v VAV TRFEGIFE T ZLEL 2 e
Do TBHBEBREROZEIE LTI 10%EETH 5.

HARTOBWEICB WV TIE SWIMS-IFU N TERFRERIER T 20 7 —7 LA PER L7, T
Kok 7 L 2 B4 RSA6061 % F W =B8RS UIHIIN T2 & - TiTbh, S FHEH X RMS = 9.4 nm,
SEEEARERZE P-V = 212 nm & 2R ZNERKEE RMS < 10 nm, P-V < 300 nm ZERK L7z, LA L,
27 —7 LA 2EROBIRICOWTIZHERE O RIC & D EMERFHEiNT & Tuhiwn. i, EiEiFic &
BRIEGENETERAFARAIT—T LA +P0O0 IZDOWTH, —~EHDIMLEIT- 7. & FHED AR



B2 RKEBEWMIL Y X — 85

EMRERTH 2787 0.01 ERG-XTHEWEL R o720, ZORERITEOAERETRICIHL R
HOMI L TEAPRET S 2T, ZEHOEWEDO BRI TR, Zh s O@REEYIHIITIC X 25
Mz, SWIMS-IFU &4 %Z#A LT 2 720D R—2 7L — b RERBICEEREE S hN—, BELRL VX
DEWER ¥R, 2021 FEEICHEMET 5 SWIMS-IFU DA BTN THEf 2t 7=,

2021 FELEITRTEICTRD DHERFTHE AT ZAI 7 =7 LA +PO0 & PO2 I 7 —%5EMEH, TT
DHFFRFERZ 5. HPIIE 2020 FFEEITHET L2 RNEICEE-D X SWIMS-IFU Ol A 11T & bR
X BHEERATS. KRB TEARAY v I T =T LA LORRY v MEFEIK, B 7 —7 L 4 Lo
IR, FHOERRO A7 ¥ 2 RS 5. 2021 FEEPNC SWIMS-TFU 258 &8, EN K XE T A BT
132 L THREFMH 21T S5 SWIMS NE#H T 5.

TAO 6.5 m ZiRHEAPREFNREAEE MIMIZUKU

1. TAO 6.5 m 2EE A FPRRIMRERIEEE MIMIZUKU o3 (B, EE, 5, KR, RE, vk, 7% #

L EE E, B, ek, SH, L, R, B, R, R N, 6, B2, AR BE, T HH, 08,
s, B, AEREY, MR, Mgk, M5 | DG, BEE; BhE, ik KR, WH 2K, ok BE (BIRKY); &
M (FLERRLRE); WL, Ak (ISAS/JAXA); AT (BdEAE); 2l (BIREKRE))
MIMIZUKU & TAO 6.5 m SLimFcfE#k 3 2 H— P ERIMREHDE D B TH 5. ZOEEIINNF R
WEBIZ NIR » MIR-S * MIR-L F % ¥ 3L W5 ZNZENER 2 FEEFICEERFONF L=y b EEH
TH5ILT238um LW EWEREZ I AN—L, REZHK T 2EHES X CRE - SROZEE XX b
OYERIRFEIRIZ R T 2. X512, RIMRBIIEZ(TS ECRIE L 72 2 KABEBE O E % SFEE ICHIET
B57-DDMEE (74— KRRy H—) BERL, ZOEEBELZHAWTEREDHEPE - B2 =R T 5.
ZHeDORERFIF L, 2 E TEEDHE LD - Z2HRRINEO RIRRZ B BN 2 FEHH T 5 Z & T, I
MEABHRZYID O LTREEAXZ FOERK - E - BE o A2, FHICB Y 2 YEimE
DMfREEFEDZ e EHIELTWS.

MIMIZUKU & 2018 B33 2 i T OaBREIN 2 5 L, M52 L Tz MIR-S F ¥ ¥ b
D77 —AbF4 FRER L. Z0DHK% 2019 FE 1 MIMIZUKU ZHAISGEZE X R, TAO BiEiHics
FAREESERICHEG T vy 7L — RMEERITO 22 2o 7z (X 2.3).

AREEFEIX, 2018 FEEDOER T — X 2T L, MIR-S F v > x L OBRIREHiiZ D /2. #ERE LT, &
B — MBI L C, 27 RREDS TR A ERE 2 I XIEHZER L TE D, 213 & BaEE@ D OMEREZ R L
TWb Z e 2R LTz, THE— FIZOWT HIREDREE « MR WAQREHE D OMREZZER L TWE Z
CRMERRT A ZeDTE, I5IC THETH EEHITIEEL 2o 72 20 um FHO KBS, 74— K
ARy H—%FHT2ZETRREICRZR S Z e 2R L. 2o ofiRIZBE L T, SPIE EEKFICBWY
THREEZITV, Kamizuka et al. 2020 ¥ U TEFRZICE L D7~

7w 7L — FMERICE L TE, AEEIX NIR F v Y AVRIEROLEFEORB, BXOHHIF a2 v
N ZED . BZEFFE DM Z LI ITBNR 2.

2. NIR F v > 3 M HER OEIEZE( (3%, WA, B, K, RE, A, 7 @5, EikE &)
MIMIZUKU @ NIR F ¥ > %W, #iHi#E ¥ LT Teledyne 18 HgCdTe M8 D HIRG 7L A (H v
MA TR 5.3 um) BIEE L, E 2-5.3um A NN—F 5. ZOMHIBITOWT, FEFEE FTITHOM
HDARETH 2T E CTHERT 2 Z e BN TE LD, MHBOHANER TS E0R SN, KELREOH
ExRHET 2MEPHRIN TV, ZOMER BRI, MHBROBHEEABZ®E LT, HHEE
DIESEOBEKEZHFE L. T OME, MHIBROHNWELEZ N L TOREE Ay 7 7 BRI L > TS
P ERIINTVEZ ML, ZOREEEFHA LRV & THRIBERDOHNETEDORENFIEBT
X5 eeERLE (K 24).
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o vwr'w!

AE1) \w T 7 [Elf&ds D ooy VA1 7 AN,

2.4: HIRG #HZR O HOEGR. EPNSHINY 7 7B EZN L2 &, GGy 7 7 AR EN IR0 E
= DHEIR.

MIMIZUKU T3 2 58 3 2 (RS & ML dfillfR 2 5B T 2 HiRA OEMr R 2 279, 20
M2 T 2RISR ERFERBIRET S, COFERELDHI2HFTH IR WESEELAJREL
T 572912, MIMIZUKU TIHKIREIC ANy 7 7 BIBEHREL, ChZEFHT222 LTS, L2L
SE, ZOBHANY 7 7 BB LZETH 2 Z e AL T2720, HBHIN Y 7 7 Bl Z FH LR W T NIR
F v Y ANVOBRIDAIRED ¥ 5 R SHBME L, AIRETHIUIRHIAN Y 7 7 B D R ¥ v 7 RAJHETH
B HIAN Y 7 7 R ORERER S Z e THICEED Z FETH 5.

3. HIF a v — BT GERE B, FI3R, BH, W, KEE, REF, N, M EE; 2, gk ORE AHE ZX
B, O BE (BIRRE); RE (RILEERIRE))
BHIF 2 v 8—1X MIMIZUKU ORREAZRICHEB I N2 S#HA[EHETH 5. ZOMMERET 2L
THHHEET 2 SHICTDEZ 2 Z e AR R Y, YD B X T zh 2 TS Lz EREZRE T %
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X 2.5: 72 : WHIEEICHKY LU D IZREBEOmHEBROMT. £ ¥v v Iy —THlESIhizh
U D IZRGRBRE D IBHIERE ROEE (£4]). 2Hz OF 2 v ¥ Z8{ERK 30ms OFERMCTERTETE
D, FRICE2EERMEZ o TV 5.

YT, RGEROE MBS ZRE X BRET 2 2 e alfe e & 5. i FERITIE Z 0B RS DIERIC
SN2, 2D XD RBIITFEE WS Z 8T, FIDTRIED S OMEFREEBNT 2 Z L AliEr 72 5.
DD, HHIF a v o= MIMIZUKU O#HERICHEE RZ2BEERI AT L TH 5 (T332 Hixs
TORBRBINCIIEERFEORIFE Z B X 2 2 ¥ CRMBEOENZ EH L TW\Weds, TAO BHEEE I FIHH
EXENASFIF T & 220,

CNETORFAETE, WHRE NCEWTHHEIREFFORL HVE T2 L HifFE N 282 FH L7
it U, Bz T &, S o ICHBICRE L B2 W CHIERI OB 2 o, HiRIZBWTIX
FORENZFEITIITOVEIED EHTE S X 51278 o Tz, ROKRE L LT, ARG 2 (IR T
(IREER 20K) TEMEBRZ 52 2 L & ixoe. T OMABIERERZ 50 L 7458, rIEiEloB) = H3E <
70 IEEICEME L 72 R B bR AERR S e,

Z DR R TR L H & DI OEIRIREIC B T 2 Rk 2 FE L, % OE# o Rtk A8 7w b (KR
BEBICBWTHHEREOW E KX B LW L 2R T 2 2N TER. ZOMBEEZT, KA
F a v =DFE L I o BRI, AIEIEBOBED L L 72 5> TV — DAL DIZROHENEEN
BICHED D 2 2B 2, ZOENMEZ @REEL L 72z 80 U, (KERBIERBREZ EM L 7. 2o
R, Wi HEOR VIR 2 RIREREFICBWTHERTE 5 2 L 2R L 2 (M 2.5). S ZOFER%Z
B E 2T MIMIZUKU ##8H D > A7 2 %2 8E L, MIMIZUKU ~NDO5% - #ifEiBRE L T L.

AFFEOHIRICTH T 2HFEER7 B L T, SPIE ERRHICHB W THERZITV, 8% (Honda et al.
2020) IZF & BT,

2.5.6 TAO 6.5 m ERFAAFIMELS T IILDHERAIEE NICE

1. TAO 6.5 m SFEFHIRIRET > = Vo BHIZEE NICE O (H, i, RE, &, HE, W,
B, A, IR, A, B, GERR B, THH W, NP, TLE, BRI, 8RS, IRk, TR, MERER, MR PaA
(RBRUFSLREE [ RECR L))

NICE (Near-Infrared Cross-dispersed Echelle spectrograph) &7 R FIic > = VAT, 71X
T 4 AN—F 2R L, RDERE ~2,600 T, LRI OIRE VIR (0.9-2.4 pm) & 1 N—F 23775t
AT NEBTH 5. 012, WYILNFRTZEINT 2 2 TRIRHITS 2 A TE . 2000 4
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WCREET - BUEDSBAtA X 7z NICE 1, 2R E TIENV KA 1.5m R I 2 L — X biE K2 1.6m

VU hEEFICHEEHIN, AR A TOEESCERER Y OERNT B EEREL TE2. BEORK
PHELNZYEERE KKET VLK T 2 Z v T, BERERS KK OEENCE T 2 M E 0755
N7z, NICE %3 TAO 6.5m HmSs—HHEE Y L CHREINLBIZ, 14 FORK[BBROGEGX &,
0.8-2.5 um TARIMREE ERFICBWTYINERWT — XBURDAIRE L 72 5 728, ATRDRTLLIMC S £ D
Z L OMAD—BELEIIARINS.

SIEESWEEEICH | ZH = TAO 6.5m FEFEAOHBIWEL RZHICE S, V7 b, A= FHEETEZL D7 v 7
F— FEfTo 7. V7 FETIE, BIFED Windows2000 FHEA% FCHNTICERE) L CW = Hlf## R %, Linux
N—Z2DQLRFAEHIEY 7 b7 = 72 SHIHATEEICT 2 > 27 AR R ED 2. BRI, File
[JOR—2Da~xy FHRkS 27 L2 HICEA Lz Linux 18R EICHEER L2, RSN D N—
K = 7% Windows2000 I EMEE X 3, EHE Linux st EE» SHIEITE 2 X5 IMEHOEE, BX
UFEEZTo-. XD, ERREZAIHEL T2 TAO EEFHS AT AIZIDE LS AT ANEH
Bxhiz. BED 51— FRRSIED S B, (1) WHEBEEHICOWTH LWISEEIC IO %iaHRER %
Tolb A, ZTHET 48 FFIZ Db o TV EH A pEIREEERF D 24 RN ECTREM L. Z
AUC & DIEABGAIE X O R ERBR OB ORI ARE L 725 72, (2) NICE R Y v MIRIKZEA
L, BAHRY v b LORKMEDHIEEZITI72DICRY v b a—UBEH I TV, BRI T —&
DR DFHlD 72012, AV v b 2=V DT —XORIKEISEITODENDH 572D, HiLWRY v b
Va—UANCHEHLE. (3) SRIOBUEIEEFIC -] 7 4 VX —DOHHEIHER I N, D7D, 1ZIFH
AREDOH 272 1] 7 A N Z—Z8UE, A VA =N LTz 720D 7 4 VX — DB ERIEDH
PIESFEM L7z, (4) TAO ISR L72HE, 1B A4 XHWET 20, ZHUCHETRY v b4 XD
HELBITOIDERD 5. ZAUEARY A =Y 2B b 270, ZHED» DR 27> TW5. (5)
TAO YEBFICHER T 2 ICBEADA VX — 7 = —ZARRETH 5. 5%, NICE IS OBIHRIEEE 015#H %
s, WHOERFE A > X —7 = — A% &eE - BEL 2. Z4UX SWIMS ° MIMIZUKU OEiEH - R I
ZEESEADERIFICE T 2B EEEAH, EERNGHR Y 2T 3G koT V3.

X B NICE ZHWH A4 =y AMET b A L7z, BHHER 2 H -7 25, KEBRKE» HEE, iR
Al FHEICHET 27—~ 2T 10 BEOIREN D - 2. 5k, SHIRWHORKBOYF A VA7 Ty
FEBEIEL, ORI ZITOTETHZ. T, EBEOBAIRREZ Y Z2FMT 2250y —L
(Exposure Time Calculator : ETC) R 7 — X i D7D D4 75 4 V DIERbED TV,

i, it NICE OtEE & Of TAO TOFBEMEREMEIC D W TIZEBOE T4 2020 DEERICHD 51T
W5 (Asano et al. 2020).
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2.6

s ] R U hR#Y)

2.6.1 RS
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in SSA22 :A near-infrared-dark submillimeter galaxy at z=4.0]

X15a : Mariko Kubo (Ehime University), Hideki Umehata (RIKEN), Charles C. Steidel (California
Institute of Technology), Yuichi Matsuda (NAOJ), Masaru Kajisawa (Ehime University), Toru Yamada
(JAXA/ISAS), Ichi Tanaka (NAOJ), Kotaro Kohno (University of Tokyo, IoA), Yoichi Tamura(Nagoya
University ), Kouichiro Nakanishi (NAOJ), Bunyo Hatsukade, Kianhong Lee (University of Tokyo, IoA),
Keiichi Matsuda (Nagoya University), A massive quiescent galaxy confirmed in a protocluster at
z=3.09
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16.

17.

X26a : Tom Bakx, Y. Tamura (Nagoya University), E. Zackrisson, I. Shimizu, T. Hashimoto, H.
Umehata, A. Inoue, H. Matsuo, T. Okamoto, N. Yoshida, Y. Taniguchi, B. Hatsukade, Y. Matsuda, K.
Mawatari, T. Shibuya, K. Kohno, K. Ota, M. Lee, 'Dust at high redshift; an observational perspective |

YO03a : ]HHECER (4 =Y RART =2 a v, WERYE), FRIMER (P4 2V AR T =2 a ¥, fETHEK
%), KEHE, SHEE, HHE (FA 20227 - 2 >, HElRY¥), K, BfEEil ARmE sk
2, MERTAIZEAE 2020 2R v 7, A TV AR T — a Yy, TERAERNTRCFEEE HRAER) O v
F A4V ERHRE

2.7.3 JpGU - AGU Joint Meeting 2020 : Virtual, 7 >34 k% (2020/07/12—

1.

16)

P-PS07 : Ryou Ohsawa, Jin Beniyama, Shigeyuki Sako, Seitaro Urakawa, Shin-ichiro Okumura, Jun-
ichi Watanabe, Makoto Yoshikawa, and Tomoki Morokuma [Near-Earth Asteroid Survey with Tomo-e

Gozen

2.7.4 EIFHARR

1.

Kamizuka T. : “Engineering observations of MIMIZUKU at Subaru”, 2020/10/12-16, “Ground-based

thermal infrared astronomy - past, present and future”, online,

. Michifuji T. : “Photometric accuracy with Multi-Field imager in MIR wavelength”, 2020/10/12-16,

“Ground-based thermal infrared astronomy - past, present and future”, online,

. Miyata T.: “Mid infrared instrument MIMIZUKU for TAO 6.5m telescope”, 2020/10/12-16, “Ground-

based thermal infrared astronomy - past, present and future” (invited), online,

Tachibana, K. : “Investigation of mid-infrared long-term variability of dusty AGB stars by using
AKARI and WISE data”, 2020/10/12-16, “Ground-based thermal infrared astronomy - past, present

and future”, online,

. Kohno K. : “Broader bandwidth — extragalactic science cases”, 2020/10/14-16, “The ALMA 2030

Vision : Design considerations for Digitizers, Backend and Data Transmission System” (invited), on-

line

. Hatsukade, B. : “Gamma-ray Bursts, Progenitors and Host Galaxies”, 2020/11/09-11, “International

Research Network Extragalactic astrophysics and Cosmology (NECO) on-line Workshop : Probing the
Universe with High and Very High Energy Sources” (invited), online

Kamizuka, T. : “The University of Tokyo Atacama Observatory 6.5m telescope : On-sky performance
evaluations of the mid-infrared instrument MIMIZUKU on the Subaru telescope”, 2020/12/13-18,

“SPIE Astronomical Telescopes 4+ Instrumentation”, online

. Kohno K., Kawabe, R., Tamura Y., Endo A., Baselmans J. J. A., Karatsu K., Inoue A., Moriwaki

K., Hayatsu N. H., Yoshida N., Hatsukade B., Umehata H., Oshima T., Takekoshi T., Taniguchi A.,
Klaassen P., Mroczkowski T., Cicone C., Bertoldi F., Dannerbauer H., Tosaki T. : “Large format
imaging spectrograph for the Large Submillimeter Telescope (LST)”, 2020/12/13-18, “SPIE digital

forum, Astronomical Telescope + Instrumentation 2020”, on-line



B2 RKEBEWMIL Y X — 105

9. Konishi, M. : “The University of Tokyo Atacama Observatory 6.5m telescope : On-sky performance of
the near-infrared instrument SWIMS on the Subaru telescope”, 2020/12/13-18, “SPIE Astronomical

Telescopes + Instrumentation”, online

10. Minezaki, T. : “The University of Tokyo Atacama Observatory 6.5 m telescope : Development of the
telescope and the control system”, 2020/12/13-18, “Astronomical Telescopes + Instrumentation”, San
Diego, USA (online)

11. Minezaki, T.: “Development of an experimental optical adaptive optics for small telescopes”, 2020/12/13—-

18, “Astronomical Telescopes + Instrumentation”, San Diego, USA (online)

12. Kohno K. : “Science Advisory Committee (SAC) report”, 2021/01/05-07, “ALMA /45m/ASTE Users
Meeting 20207, on-line

13. Kohno K. : “Future plans of KAKENHI program I : DESHIMA2.0 on ASTE campaign 2021”7,
2021/01/05-07, “ALMA /45m/ASTE Users Meeting 20207, on-line

14. Kohno K. and ASAGAO & ALCS collaboration : “Dust-enshrouded galaxies uncovered by ALMA
deep surveys”, 2021/01/19-22, “CONquest workshop”, on-line

15. Nishimura Y. : “Spatially and spectrally resolved HCN/HCO+ ratios in the CONquest galaxies”,
2021/01/19, “CON-quest workshop 2021”, online

16. Kohno K. and DESHIMA /MOSAIC/B4R/FINER collaboration : “Uncovering obscured galaxies using
Large Millimeter Telescope and ALMA”, 2021,/01/31-02/02, “2nd International Colloquium of Mexican

and Japanese Studies : Distance, Interconnectedness and Sharing”, on-line

17. Doi,M. Collao, J., on behalf of TAO project : “The University of Tokyo Atacama Observatory (TAO)
Project”, 2021/03/03-04, “Chajnantor Working Group 20217, online

2.7.5 ERARE
1. JA%F : “Review : AGN observations” (fARF#{H#H), 2020/08/03-07, $R[ - SR A AMFE R 2020, A >~
74
2. FERETE : [Tomo-e Gozen High-Cadence Transient Survey | , 2020/08/17-19, 2020 FEE WV H WL —
P=XI =T 4 YA RFREF LS —XI =T 4 VT, AV T4

3. Frii& : TEnE A X Z TriCCS 1T & % Fast Radio Burst AIHDEEIHI O AIEEME) |, 2020/8/17-19, B\ W
AP —XI =T34 VT, F T4

4. GERREESE : TERERSEIRFOMRZMYE - 2RMOMHEICE 2 228 (T8fr#iH), 2020/08/24-27,
5 50 [AIR3L - RSTHS FEHOTFR, * > 74 ~

5. Ki#se : THEKFAAREBIMIFT Tomo-e Gozen O 7 — X fg#T1 | 2020/09/14-17, 2020 FEEESE EFRIMRK
SGERRR S YARY D o TF — R O RER 20200 , A 54~

6. 3. THi EHRRERAMR T — X DTG DOFRRE | 2020/09/14-17, 2020 FEENAIRIMRFSGEIG S > >~
RYY L 17— REHTOHER 20200 , >4 >~

7. B THERE7 XA RKXE (TAO) 7uy =2 FOBIR] | 2020/09/14-17, 2020 FFEH2ERAR
KIGEME RS VRO U o T — RN OFER 20200 , A > 574 >~
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8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

FEEA, PrGERR, BREAE, EF22KE8, KSR, SRER . T3 7 I VT ZE X FAEFE ANV F e
A7 4R —DRFE] , 2020/09/15, Nobeyama Science Workshop 2020, > 4 > Fifi

KIS TR RS - REBIHIFTOMEEERE ) |, 2020/11/10-12, 55 11 BEEIRIMER AR s v —
rrav s A4V

PR E - [Tomo-e Gozen High-Cadence Transient Survey | , 2020/11/10-12, &5 11 FEDEARIMRR S
KEMESEY — 7 av S A4

Frna& . THRUNOREESE » B5fih X 512 X % Fast Radio Burst AISEEMIORTEENM: S | 2020/11/11,
OISTER workshop, > 27 4 ~

RS - TCNETHMEL 7 AGB 2ICB ¥ 20588/ & MIMIZUKU %2 fl\W/e 5% OEE, & URFER!
B, 2020/12/01-02, &5 9 [\ AIHRIMRBIHIBEE RN Y — 27 > a v 77 2020, A ¥ 74 ~

ERER . [TAO/MIMIZUKU IC[AF 72HIF 2 v —DFI%E |, 2020/12/01-02, 55 9 [\ Al ARAERELH
HERMY—27>ay 72020, A 54~

Wang, T. : “New insights into the environmental effects on galaxy star formation at high redshifts”,
2020/12/08, 15, ALMA Grant Fellow Symposium 2020, * > 7 4 ~

WY . DEILHSEIH CH 2 FH ORISR E ) (HRENHE), 2020/12/21-22, FHERBHRRS Y RY
v 2 2020 EEE TR MERETUID B BN R X2 , AV F4 >

AEFREE - TSI T 2 @A ST BRI e BB & o > F o — ) (HEfF#TEH), 2020/12/21-22, T4
BERRR S VR T 4 2020 R THRPERECTYID B { IR , AV o4 >

FEAEN, K2R, MTIEHESR, PR, H LB, RIAMEE, FEPMAR © DEERER T — N 2R o iR
ZHIR S 2 @mRE— FFEADMMN |, 2021/01/29, 55 40 BIRSCACET 284> VRO T L, A 54~

RS  THECREAREBRFTES 4 2 CMOS A X 7 [ MEZIX Y X2 EFEBE RIS —~_ A1 |
2021/02/26, 9 Bl AR—RF TNV T - av S A7 4 ¥

/IPE : TOn-sky performances of SWIMS on the Subaru Telescope]) , 2021/03/03-05, Subaru Users
Meeting FY2020, > 7 4 ~

TFEES, KSR, MTER, BRE, H BV, RIEBIAE, PEIGER . 7 I VR ZEAI X 5
NY RRZT 4 VR -0 | 2021/03/09, 521 B2 VEY 7 I VEZEHEY -2 a3y 7 Ao o4
> B

KESE - THREREAREBIART N £ x o 21 X 2 vMtkEsa/ N E o s gl |, 2021/03/10-11, K
RO ZLYIE DM (XVI) /56 12 B R R— 2 H — RIS, ¥ 74 >~

S TR e KER T 7 v 7 Rk— L DIER e b BHHIOZE R & ROBE) (FA178H), 2021/03/29-31,
(H7) I VIEB—FOEH Ty, KCFEDORMREE, +> 74 >~

PORTEE . DGR 2 RS 2 72D OIWPTEANDT FEZ 4 Y~y ¥ 7 2021/03/29-31, (%7) IV
BB O FH T Ty, RICEDRIBRME, A > 51~
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2.7.6 TOMDEE AERF)

1.

FEPAE ¢ [Optical Variability Surveys for Active Galactic Nuclei] , 2020/06/04, FH#K*# ICEHAP
EIF— AVIAY

. K52 : TObserving the interplanetary dust grains as meteors] , 2020/10/27, 25 1710 [B] K FH=E

R, A KRFRLFHAE (X714 Y)

Yuri Nishimura : “Molecules near and far : Multiline observations toward Galactic, local, and high-
redshift systems”, 2020/12/16, Chalmers Astrophysics Colloquium, Online

. % : “Dust-enshrouded galaxies uncovered by ALMA deep surveys”, 2021/02/11, Joint ALMA Ob-

servatory - ESO colloquium, % > 5 A ¥

2.7.7 WMR=OEH

1. %2020 FEEEFEIRIMRRSCERE RS VRO T o [7 — X ENT DR 20200 7, HEEA (e, FR, K,
3, B b, TR, ARH, #EREE, HE, Bal), 2020/9/14-17, A 54 >
2. B 11 [DETRIMRISCERERESE Y — 27 > 2 v 77 HEEN (LA, R, MR, =K, =48, A, sk,
¥ I, A6k, YA, Schramm, A H, F#RE &, BIM), 2020/11/10-12, > 74 ~
3. “B8 9 [l IARAMRBIIIZRE RN Y — 7 > a v 7 20207, IREFHHEE, RRILIES, BERE, BIRER, Yk
T, SRHEYERER, EHEE, SRR, AR, LB, SEIRAIRG L, B HREE, ARBEORES, & HER,
HRE, 2020/12/01-02, > F 4 >~
2.8 XNt HE—GER
[ HH A (FTE) i H
359 2020/10/08 Po-Feng, WU The blind men and the elephant : Multiple evolutionary
(East Aian Core Observa- paths from star-forming galaxies to quiescence
tory Association Fellow)
360 2020/10/15 1T/ESN (GRLEFRE) Stellar superflares on late-type stars - recent results by 3.8-
m Seimei telescope - (XK 3.8m B WO WEEHF TH 2 HE
A=R—=T1L7)
361 2020/12/03 H#EHIH (IoA/U. Tokyo) (HHhby 7—HhA477—% AKARI data archive project
362 2020/12/10 ¥FHIESC (KBRKE) X #RERNC X % 5K BHEFEOWFE e XRISM % AWz g2
363 2020/12/17 Ki#5z (IoA/U. Tokyo) MEOBR D S B2 KEM MK A b
364 2021/01/21 fZEERA (IoA/U. Tokyo) 7z —H — DOIERTHE 2 FH Db
365 2021/01/28 {REFMEKEH (IoA/U. Tokyo) The Near-Infrared Echelle Spectrograph NICE as a first
light instrument for the TAO 6.5m telescope
366 2021/02/18 Maria Giovanna Dainotti The Optical Luminosity-Time Correlation for More than

(NAOJ) 100 Gamma-Ray Burst Afterglows
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2.9 [LIRENGES) - (12858

2.9.1 4FRE
EARBIEFEMEEN KA, 7 A baAd Fad—+t v & —, AR R BRI A R R SR
HEN BLUOARE Y Z—DIHBETHEKITORT NS, ZBF v Vo 2AORFIAR =18 - ErxFHoH”
F, Flan ;AL ZEYYEDMEIC LD, 20204 10 H 24 H (£) iIcA > 4 v ThEI . A X —
T, Fisk 4 FNTOZEREN - RN R R R —LEIE D NFIEB L O, BI2EHRF v VANV EB L7 4 T
17 (K¥BiAE I =, ML OR) 21T-o 7. 7z, BN RKARHRT A MBI % 74 JEEOH T, TEE
VR —RICK BRHEEE D IThIL
o FHAIGEH : “EBHIE L X — 7 XX — 08 (N . L)
o 74 THUE (BiAR)
— 13:00-14:30 T4 3 =347H)
— 15:00-16:00 MMELDEE
o V54 VRAR—ER
— KREBEWEILV— RN
— BTN — THITEREN
AREBRNFFDFFN
- bEo¥y (B FHEEN

o B2 —J—
— AREBHFTE B
— KREBHFTY 23y N EEEF T
74 TEUSIZOWTIE, FEEEICH 2R E, BIRS AT 4 F — 20 ZH 2 & D YouTube TOAH#RE % FE i

L7z, 270 %28 2 2 RHEE A7z, MBIE YouTube OBFEF v > 3 W Tl EHi FEME S h, KEHR
BZ L DTITHEEENTVS.

2.9.2 HRAKA—FFv¥NZR

BEAF ¥ Y RATITONTWS [EREDEDDIF—TF > F v o2 1%, HAE 2020 4 By 712 &
B FERL, AM2ETH1ILH (&) RO 12 H (H) A F v Y SRS THEST 2 TETH -7, LHrL
Frilan v 4 LR (COVID-19) IZ X 2RALDPRDB FAD N H 6, LD 2[HIZZFTAHY 74 VI
TS otz

o 19 : 9/21(H - ), 22()K « 1) 10-18 [Ff
U7 NEA LTOBIBBER A4 THERA ¥ 74 Y EBAE %2 PO E

o 55254 1 2021/1/6(7K)-2021/1/19(2K)
B L 2SR P ESEERROBLER Y, 4> 7~ v FREOR(E

At v X —DOHFE LRI D FETEERE B D7
Rty R—=0051%, 5 2B 2 KFRDO L - =20 0HD 5508 5 iz MR LT, LEFEY
R—RIZKD2EREY Z—DNEITo Tz, ABRFBIEDF =T > F ¥ VA TORERICI - BT
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o LV R—DEH
o REBHFTOIEN
o HXWIFEDREST
e TAO 7u ¥ =2 kDN

U7 /e, (LEEEBEN A > 7~ > NMGEE T NEEIR 2 E21213) 8 WS XA ML OIRSEREN - 38
Erfto7-.

2.9.3 YA —FR—LR—HIE

SH2EI10H 12 HICAL Y X —DR—LR=I BV Za—TNARHLE. FLWER—LAR—JDHIEICH
7o T, FIEBHZIMZ 2720 by FR—I I TR—ID2EDTHA ¥ 7+ —< v b DIERD A% HlE
DAWTHRIEL, RXA VS — FOEERLa Y T VY OFEEFEDIEEIIILMETITo 72, £, THETIEALY
X—REDY = 7P —NLETHA P2EE L TOD, ERS AT LF—LDY = THRAT 4 V7 H—NIZH
HTAEEDEDETUTo 2.

2.9.4 ENEE
1. K UNRE 2 S HERZ 5P | 2020/09/13, Ta X3 v 7 70> by NEXT #E#EE 55 6 [B], NHK

bty Z—HE S ¥ N~ — 27 H=E

295 TFLZRVY—-2

1. Kz WA ET - TREREARE BT T a2 v & E AR AERENIZEHT MU L — & —I12 k> TH
TR O FERFBIHNC AP 2020/11/11, HEKY: (V= 7V VY —X)

2.9.6 MEFEWMEEE

1. % . TREDOMB > TZARIZBH LAV ! vol. 121 RXFEDHF VN - P d 7L< Eim s TR
DELERLEDIB RS, FU—L4FE (IAKKE)

2.10 ZFOD;EH
2.10.1 EEEFE (FE)

i, R, B A G, AR W, 1, 245 LIRS F L (S LA R K —)
RIS, T, RN M, TR
R - W FSOER 3 KRB (S £ X 22—)

TfE, W, B, HE, R, AR, IR, RSCERE 3 R BT T - 1T (S A B X R & —)
WlA), GERR BE, HH M, T

CIES NI KRR 44 B 1T (S £ X 2 & —)
H RCFFL 3 4 FARHESER T (A B X AR —)
PR EE, TTHH KR 3 4 FERSEFEE (S A B X R & —)
AN KR 3 4 RIRPIBRZEEE 1T (S £ X R & —)

FEI, HH RFRE4 4 EREYHET (S B X AR —)
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Kb THEYFERGRR IV (A X 2 X —)

(A% 11

RXBBEEMREEEZER

T AT s v X —HER

HE SRR R

FHBY L Y X —FBEIR

7= L F vy S ZHEEARTERZATGE WG X >N —

7 —rLF v Y S AHEEARTEIEH S — FF =2y T WG X Vo8-
TR =L F y URAHEERT v — TR 5 L WG X Y oN—
BUEERITZER T H R BRI EHEREREER
BUEERIIZERIE v 7N FHIEIRZEL 2 — EHEERER
#E

EFEHERR AR

PSR = £E

W7 Y7 ALMA BIEE#RIZER R (EASAC) chair

ALMA #E/ BB 2/ HA ALMA FRERRIB RS (JSAC) BEE
BB RENEER ZE

EELZER £H

ALMA Science Advisory Committee (ASAC), chair

ngVLA Science Advisory Council, member

SPICA Science Study Team (SST), member
BLHFABEE E8

BEERITE R X5 DIFLRHR L

HEERIIER BaHFRIZHERE R ZER

INE3=

BEERIER B AR RIS HEE RER

R¥GHRERARER

PR IR X 2 « TRIMRISCEMFRE B MR D4 v b7 — 7 3R
X BNEEEERE

HEEER

%8

FRFTEE

Rl plEEZE

KXW EEE

KGR

JAXA FHRIZEZERT  SPICA EINISHHEERES RE

HERES

RIFE ZARIFSE (S) (RS 16H06341), (2016-2020) 55 5 £, 4,100 T
Y - EERRENNC X 2 EER T EESRBER O
BRI EEARRRSE (S) (FRREEFRS 18H05223), (2018-2022) 55 3 £EFE, 22,800 T
AR - RRRE LD OBIRNC X B Ta B@HTE R
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=H
(71EE)
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(711H4E)
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HHH
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HHH
(7 1E#)
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(711EE)
[EA
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(711EE)
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(fR&#H)
AHPRES
(fR&#H)
AHPRAESE
(71E#)
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(RFEH)
EEH
(RFEH)

R B EARRSE (S) (FRREEES 17H06130), (2017-2022) 55 4 £, 11,300 T

MY . I VY T3 BRI OB 4 7 AR ICH D BN FH B O
E KX EHFRRIE R ERE FREES 2017-06B), (2017-2022), 2,000 T

W . XA MRS R OEEE & Z 0L Oif5E

B BT A A AR 25 (18H05440) 55 3 4EFE, 4,000 T

A . BERADTFEICBIT % 5B RBBERE O B e

I EARZE (B) (20H01943) (2020-2024) 55 1 4%, 3,300 T

S . ERERRIMRE = B OFEI L 21U & B RIMUERE DS

B EFARMIL (B) FREES 20H02359), (2020-2022) 2 1 4, 450 T

ALY . KIBELCE O EIRENEHEATICER LB RS 2 ) — L VBRI K 29 7 mm ZiEn
1k

RIS (A) (FREE S 20H00179), (2020-2024) £ 1 £, 500 T

A T2 LRGBS X 5 HSC 27 — R RITIC & 2 AT IR IR S 2 0 SR
XERRME G Bt B GREE S 16811531), (2016-2020), 55 5 4, 2,000 T

WY DFHAB XCEOEZEE T EREBIHINC X 2 7 > < fioNn— R b FAERE OfEH
RHFE AL (C) GREHE S 19K03925), (2019-2021), £ 2 £, 800 T

EY . EEEEETERHRINCB ) 2RI N BEBIEENEB X 59T 7 2 OFMITE

BT EEARSE (A) (FREEFRS 20H00172), (2020-2023) 55 1 £, 700 T

A ALMA ZEMZ SR U7 PR R E TR O LRI X 2 RSB R0 FEDM
BB FE (FRERS 17K14259), (2017-2020) 55 4 £, 600 T

MY EPHREIRINC B 2 BikE 0 &

B EFARSE (A) (FRREEFS 20H00172), (2020-2023) 55 1 £, 300 T

AR : ALMA ZEH 2 M U 7R R TR L RIS X 2 RSB R0 FE D
RIS (B) GREES 18H01249), (2018-2021) 2 3 £, 1,700 TM

MY 3 TN TEHR BRI BISEITLOD 72 DR TRV R AT AR 7 4 L2 — D B3
RIFE AARIZE (C) (FREHS 20K04023), (2020-2022) 55 1 4EE, 2,300 T

BEL . RIEEPERIMRAE 7 4 V2 OFEHIC X 3 OH/IR 2 OHE B BSR O BEHEEH
BB FIL (FREERS 19K14754), (2019-2020) 55 2 £, 1,200 T

MEY VT VIR Z Y — XA BN X 2T R ERBCE O fiFiA

BRI E A TS (GRERS 18K13599), (2018-2021) £ 3 £/, 300 M

AL - BIE RN X 2 ERE MR X R MR — XA

BRI EEARSE (B) GRERS 20H01942), (2020-2024) 55 1 &, 5,800 M

AL - ATEDCIAIREEIRRIC & B EEE N — R D RER R

BRI EFARSE (C) (FREHS 19K03917), (2019-2021) 58 2 £/, 1,000 T

RS - EARIMRE D EERE WINERED W RARZ ML 4 75 1) —DRER

R & E B AR (B) GREERS 19KK0080), (2019-2022) 5 2 £, 5,070 T

AR TARIMR S B HE 2 SRR Y O AR BAFR RN B 1) B H TS TR D AL
BIAE S T FRNEERS 18K13577), (2018-2021) 55 3 4E[E, 800 T

MEY . BRHRE 2 2 — Y — 00 LR

BRI BRI ZL BAEE GREES 19J40004), (2019-2021) 55 2 £, 1,000 T

Y : ALMA 5 2B TR 2 SRIREIBREE T C O X Z R 3R] 2 T8 bR

BRI EEAEMIL (B) GREES 19H01931), (2019-2021) 26 2 -, 500 T

A« ST IR O @ 0 R RER TR & IRARES - /50 AR RE BN C g & BH 2> 58RI & SR o0 L
RIFERAIFZCESHE (DC1) GRERS 18]21092), (2018-2021) % 3 £, 900 T

Mt - BV Y XROERGIGIETT & SR VT IR RN BT RERI 0 B TE A 2B 5 2 %%
BRI BRI BAEE (DC1) (FRER S 19J22279), (2019-2021) 2 2 4, 1,000 T

MY . R REETSEIRIL O Z AR T R B BRI L 77 v 7R — LIk
RIFER RIS BEERE (DC1) (FRER S 20J22050), (2020-2022) 25 1 4, 1,100 T
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FLB IR RZEPIZ D $RNE 2m EiE

MEZ5% OH/IR B oii/RHRRINEZ Lo )

F1% 3 S8, ToO Bl (S20A, S20B)

'Subaru Follow-up of Fast Radio Bursts ]

VLA, 20A (2020 Jun—2020 Oct)

I'Constraining Superluminous Supernova Models and Obscured Star Formation in Hosts |
X % iR, 2020/08-2021/01

lOptical Follow-Up Observations for IceCube High-Energy Neutrino Sources] (S20B-
049)

HFLOWEES, 2020/7-2020/12

'Spectroscopic Follow-up for Rapid Transients Discovered by Tomo-e Gozen High-
Cadence Transient Survey] (20B-N-CT06)

FULOWEESH, 2021/01-2021/06

Spectroscopic Follow-up for Rapid Transients Discovered by Tomo-e Gozen High-
Cadence Transient Survey] (21A-N-CTO08)

VLA, 2020/12-2021/03

l'Atomic hydrogen in Blueberry galaxies with a high ionization parameter] (20B-209)

VLA, 2021/03-2021/05

l'Are Blueberry galaxies as HI-deficit as Lyman-continuum leakers? ] (21A-187)

2.10.6 E4#NHE

1. 2 :

2020/12/09-17, TAO %4 + ($ho_X¥a 7« 7 X< /F V), RERIERE R R 0T 7 Bl E
ER T Y 2 — VS

2.10.7 REHEATEE

1. Yulong Gao (University of Technology and Science of China, Graduate Student) : [{F[#F, L&, Rl
JE¢4E, 2019/09/01-2020/08/31
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o Eif 0264-52-3360, FAX 0264-52-3361

o RVEIEAT T 399-5607 REFIRARE A _EARHT KT/ 1935 Fii
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aoki@ioa.s.u-tokyo.ac.jp
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3.1 AR
3.1.1 RE

ANEBIHFTE 1974 5 (BE49 £F) 4 A 11 HICHFERFHRARKED 5 HFHOBHFT e L THE SN, &
EHIZROMED TH %:

AREBHANE 105em > 2 3 v FEEFUS & 2 RARNNOFERIKOBIRIIWIFEZ1T 5. KEBIHI
AT, REORKENGEE QBRI B4t 2. KREBNFTOIFEFHICE S 2 HHEZFHT 2
7oz, PREBATERENAHZKZ) BT o Tws.

AREBIFTE 1974 SO LOR, 2E o B E PR Z B L THEERNZILFRF I3 2 B TEE X
T &7z, 1988 4F (HEA1 63 4F)7 A 1 HICHE KA EN K H ISl X hiz o v, REBHIFNIEEK
2EPRAEE B RSB W3EE ~ & — OBIIFT & 725 72, 2004 4E (CERR 16 £6)4 A 1 H, HETRZEIIHNIEA L
o=,

IS D LR E U T D ILFEFHOEE HEHIBR SN, REORFEH, KPR, B TEHEE P — it
R T BN EHF TER. L LHIIIEA & 72 - TUUR, REERIFTOMEE IS IHRO SRz IS 27200
TRL, BEEHHOANS Y 20 RIZH 7 21E# O TRz BT HEIEC . £/, HRORX A I 2=7 4
BT 2 KREBHFTOMNBRT DIRLICEL LTz, ZDFER, 40 LU EICH » 2R HFRFIHZ 5 iz h
ZHUDE U7H#ENX 2016 4F (AL 28 1F) FEZ & o THET L, 2017 4F (CFAK 29 4F) EEA HI3KRE v 5 B4
A beyaIy VEEBEERRICEDL TOOH L WEE A L.

3.1.2 IJ{PK

PURE, BIEOAREBRFTEED 3 DD OWT, HFEFAEE D 5 OBATITOWTHMNZLA S E L
% .

(1) BB RS- O E LA

RGBT CEBALCRR WHE, BEEEZRDBIIO ERTH o 7. L L, BOCKIKZ SEE OREEICHIE S
2 RF 5 CCD W ERIRRE T HM 2 EA L, 2017 FEE FTIX, SKx8K OAREIAHEH X 5 (KWFC:
Kiso Wide Field Camera, 2012 fEERNFH) 232 2 I v PEEFOFNBHEE L LTEDATE . xfLTX
HRDEE U THEEED TEBILHE CMOS 7 X5 ITomo-e Gozen] A3 2019 FEFE 10 A X h AFERH
ZHA L7z

AREBIAFTTIX, 2017 4 ¥ T KWFC & F W FF 2800 T 27223, B A LLRE 2 E SRR A o550
EVRXERTBITLTED, $ZEANTHEIEZD FRXER EH/NEETOEARN R FRHZ Ef T 2
DS Nz, 2D XS Rz #A T, KREBIHFTOHLFRFHKEE L ToREIZHETL, KBS
B4 P ILHITFICRAT R 572> 2 2 v NEEFRED LA E O R & NICEERFED -0 D
BB 352l 2L, REORFEFICIEREF L EB LS ETHED A —F L, RZMILFET
1 ELTHHZSMLUTWEELBEEZ L2222 Lz, 2018 EEH S, ZOH LWEEERFZEE Tomo-e
Gozen ZFHIWTERML T35,

AREBRIFTOBHIOBR L FH L WEBHETHEZ T 2720, BF TREY 23y b UYRI VL) ZHREMBEL
TELD, ZAIEREDICY 2 2y PEAWLERCEORTOG LTk L T\ 5. SHEEIX, ARThHN
¥ Tomo-e Gozen 12 & 2 RFTRZIEFICHM T 2GR o Tzt Bbh a5, a7k s COVID-19 O
HEREA FILr X 2218007

(2) FAEHE WA
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BHEE ZHLE T2RIBE X, M A TREZBAFE LTORDEEREBTH 5. KEBIHFTT
WFEE R ICH BRI R SCER 3 FAEDBRIFEE NHEMI N T WS, SEES 3 H4 6 B EBICHERE
HEHWEE, 75— X EN, 2o NICEREFTO—EHOMNERERT 23— eBBE L. £z, 7— X B
EEOREFE R, HEKY 2 FAEDEE 3HPERIT- 72, HlMFE, cd ZEHRYE, XERYE, HRFEEKR
¥, HRZF RS, KELTFREEGRNC X 2 FEEDPEFITHONSLD, SHEEIZ COVID-19 D& L2 #fAH Ik
e L.

AREBHFTNE, HRKORKXAE MR LTOfifEEDd & kD, 2EIORFOEELREENORXHEMR L L
THEITEIMEZHELTBD, BHFTORD RUIZEE D 1 2 LTREEEFOZIFANZHITTVS.

(3) HbulgEHE7 & TR TT

RGO RDBEEHRITEITT 2 Z &, EVWERTOHBEEI E L TR ACHEINERERIHETH
3. REBUFCEEPFECHT 2R HEREFORO—Do e L, MR |, TR, TED
BE BREDT7Y M) —FHEREFET-> TE=. £72 2004 02 510%, BHIFTZ ¥ R— b3 2 CHIRE EH
L% TREREDOR] WXBHE L XIEFHEHIITONSE L5 1TkoT
AREBHFCIEZDOIIC—HBKAIDO7 Y M) —FZENDORL I I 2 =7 4 IZHEBRITTHT o TE 2, X
FXERARY MERZBUTHRZED A A =7 8 LTOKRENI R Lz, BERHER 7Y MY —F 2%
T2 2238, HUTEHEOHE BRI OMREEI L U T THlsRERE ) 25 i THEREIL) 2 LTo7 v b
Y —F DENE% FEMANCHED, F 78RO & 5 BT 2 RET 24 XY M MEFITE) & LTk LT
W3, R¥EHEOHZBITICOWTIIEAL ZDOEBEWEN S 2023 L1 TETWE, KEBHFTIXE
Ik X X EEHTLHMENERETOENEHR I TE-. ZO-DIHE LTt & 0L 2018 4F
FEICRNLE BT TREEOE O h#EtER#E) 2L TTS 2 TARICEE L, IRMNED TV 3.

WE5 D HARDIEFRIL & DB OZIC LD, KEDZ  Dffisk, & < ITHIT D/MiiakI3: Z DFEE &)
KB BRDHNTWS. REBHIFTTIRZZO 10 B T XE 2170, Billo7ZLEED
BTN RHIREE AFI AN DA L 7
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3.2 ABHAFROEH

T, REBNFTEED 3 DOMICR> T, SEEDEHNEICOVWTE LD 5.

T3 TN R DS » L TOIEFNCOWT, #Fi7z i FEHEEE L 72 5 72 Tomo-e Gozen DFAFEIZDOWT
Fr o (§3.2.1) , F#Bith X 17z Tomo-e Gozen & FW/HLIZOWTHENT 5 (§3.2.2) . AiFE1ZEE KWFC
THELDT =X 5 FORICHISFENTE Y, 2 HWH 4 =y RAd#HHxh, SEbERbdmi &
MfFEn s (§3.2.3) . AL OTENTH o LEEGZR TR EIN 2T —RIZOoVWTH, RIS 77—
A T EATED, KEBHIFTTH 7Y XU EZEMINC T THTWS (§3.2.4) . 25 W o BRI SRS
BHZBR—AL LT, BiEHF L F— 2 DHEFR 5 CICEN (§3.2.5) XHEICENFMES 0ETH D, BEE
Z L DEEEREFITONT VS, X512, Tomo-e Gozen TIIZ { DFFEMEMER XN TE D, FHEEDOE
SF - B (8§3.2.6) oy bV —7 - BEEREROLRST - B (§3.2.7) HHEERIEHH YR o TS, RGBT
THELNEBHTFT —XFEZ 7 — 4 73N, R —fRICABX ATV (§3.2.8) . BllIFTE ZDFTEIC &L 2K
REFEOMEIEE (§3.2.9) , #iXEB LOHKY (§3.2.10) , KXERSE (§3.2.11) , Z L THA - HERS
TOMWE (§3.2.12) ICE L DT,

Rz THFAEBEOWR) & L TOEENTOWTIX, FIFE D INERIC I X A7 KR & TR AT X 5
BUHIfRAT R (§3.2.13) 2HHRICT L DT,

BRI, THiEGEEEZ & NCHEEIT) 2 LT, S EIERMBEMFEELZ O THNML (§3.2.14) |, £/
FIZHEATOEE 7V w779 b —F) « [RIRIEENTOWT (§3.2.15) IZE & HT-.

3.2.1 ABLHBEFENEH KX S Tomo-e Gozen DFHFE

Tomo-e Gozen (& 2fps DEFIREDIATREIRAHET 20 FEHED CMOS h X 7 &, ZHUTER L KB T — &
JLEEER D> 672 % 105cm > 2 X v b EEHH O AHBFHIEEHI S 2 7 4 TH 5. 84 BOREKE CMOS £ > 4203
Y23y PEEBEOWHE (p9E) 2ES. Y Z2HEEFERTHVWS Zr TEEOBERE{LE HEAR—X1{tE
FEHL, Y23y VEEFREOFERANOKE D X FOBEEZAEEICLTWS. ZHUT KD, Fk 2fps DL
Py = S 2 TR TR T 5. Tomo-e Gozen & 2019 4E 9 AIZ5EM L, 310 H X W EEW P — A
BMZEBAGE L7z, IR ICSEREIZIT o 72 Tomo-e Gozen DBHFEDFFMIE L H 5.

e Tomo-e Gozen I X ZDHAERE LUVERRDBE

Tomo-e Gozen /1 X 7 DNHEZRB L UBXRROBEZ EM L GHF, Lk, &6, K, #H, &, 54,
T/E, /AR, FERREE, #1i; Tomo-e Gozen BIFET — 4.). Bl 7 — & % FH-ifi L 72455, Tomo-e Gozen 7
X5D Q2 Q3 1=y FDEIVHIEAST S — AD—EHY 4 ¥ R ALLICEDBANTNE
Db o JHLEPFHEZ FEML %12 Q2, Q3 2=y POV 4 ¥ FURLX DB L % 5 L
7z FER, ASTE — 20O VUIFEI Nz, LU, QL, 2,3, 4 2=y bD—EDt > DIFRIZTHY
50 HIZRROM S WAVEL TV S Z e Fiicbhr oz, 5%, KRB LY 1 ¥ YRR 2 8ES
LZFETHD.

Q3, Q4 1=y + OEREIR — ROVEIEBEAR S X CBUHIHICR 2 BEBELZ L L 2MENRE L. 2h
& ORI RN - ZaL¥ 37512, IF.DRV K— K, SER H— F, DRV K— F % BliH— FicssL
7z KRR CHICRE T A D 5720, KEEDEHICBWTH 5| EH RN ZEMNT 5 TET
H5.

e Tomo-e Gozen DFTEEBED IR L HEIFHERX DR
ORI, TEH, 2R, W), &, Gok, B R, &, /IVk, F8RRE &, HTi; Tomo-e Gozen ¥ F— 4). Tomo-e
Gozen 3% OFERKIC X o GEHINTE D, HEHZ MG 2 72 DICEEHERORTER L IR E
BIZEHHBRENCL S, 2020 4 6 A2l Tomo-e Gozen 7 —Hh A4 7Y A7 4D RAID R b L — OFFHE
BEREMLZ. DATETOR b L—1& RAIDZ1+RAIDZ1 (RAID 50 #H24) TILE{LZE LTz, B2
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FL—YBFRIZ 255 TBIEETH o7z, L LSS Z OMEISRFEERMEIMEW 728, RAIDZ24+-RAIDZ2
TAML—VZHEMBEITIZIZLICLE. OB TR ML — I EM tomoearv-node0 IZHEHINT WS
N=FF 4 227% 6TB 5 12TB OBFHEL /2. k> THRA FL—YF&E 274TB ZHEfR
LoD, 7—&ZB X M 5EHREE 2 MELETNIET.

2020 4E 12 HI2ET 4 A7 ABRTERT 27012 A ML — VMK tomoearv-nodel,2 D — FF 4 R
7% 8TB 7n5 18TB OFFICHEEL /-, IV T —HA TS AT LDRA ML —IVKREIX 469TB
WL 7=, 2021 fEE 21X tomoearv-node0 D N— K5 4 X7 % 18TB O#IciciEs3 2 35
ELTWS,

2020 4 3 HIZE—FENy 7 7 ¥ AT 2 IZHT LWEMER tomoebuf-noded ZEA L7z, —FiNy 77 2
TLDRA ML —URHERRIEEE 4 BT, 7T XAUSEIEE» O — RNy 7 7 VX T AAND T — KR
EDLEL Tz

LTV AEITEHOBDIZ W, IR OMEIZEMRMNCREET 2. 2020 F 4 A 28 HIZWE 77— A
T AT LDEERE tomoearv-node2 TN— RF 4 A7 DREENHEELDZ4DN—RF 4 A7 %
U 7=, 2020 £ 5 H 4 HICHFEI U { tomoearv-node2 TN— K7 4 A7 D3fE L 7= 7= 935 % FEfif
LTW3. 2021 4 3 A 25 HIZIEZ—FNNy 7 7 ¥ X7 L DEHER tomoebuf-node2 THN— K7 4 A7 W
IR L7272 LTz, IR 7 7 AV AT AL TWS 2 b, #fEE 1 HUPNCHE U CHIEE
WHILL TWA 720, BIEEEFTIZT—Z B R MZE-72Z 2IdRW.

EELAMCH 2020 4 HICIFBIEIT — ZICHEE I N TWD GPS A L AR Y FITARIERKEZIA A
ENTVWEDEFRR L. BIRT —X 2B T 224 I 27 GPS Do EHALST XA IV 7Tl
EPFRELLZeRRERNTH S, BEL 72> TOSEFNIC T REBRMEEMZ 2 Z 2 THRILL 7. 2021
3 HIZH GPS XA LAX Y FIZMERH 2 Z e B RA L. AEOKE GPS v —Ic ) HTEE-
TWY AT ADBFRBENALEIICHED, IELL R TERWIREICR > TWEZ e dbho
7o, BEEEZRBET I LICE-> T CGPS v —MIELSERET 2 Z e 2R L. T/, BifT— X1
XN TVS GPS XA LARX Y TOEMPIEFEED HKE SN TWBIGEICIE, 77— X RHTERS TR
HLTZI—Z2WMETEEO5EY 7 v 72BEL . 2021 £ 3 H 15 HIZWX, 7—HIA TP AT A
WKl ENTVWAETF— R ERRT 27003 A7 A TFHHEh s - hans b W G220, il
BEEMLZ. MRS TWE T —XROBENHZ 12720, V2 TH—NDXA L7 7 FRERIANTT —
RDORBENPFET L TR oI EDREE 5T T2 T —NDRA LT MNREEELETD LI
Ko THEMHLL 7-.

o Tomo-e Gozen 1BHRAKATBEIEDEE

(TEH, K, WM, &%, &, ik, AR, L&, /DK, GERREE, #iil; Tomo-e Gozen BHFEF —4). A4
¥ ¥ VoS ABEES 1 B OMERFLE Y — N 2R — 2 IR O B Z RE L7, 10 Gbps D7
VRA=I T T ARAL v FEN LU THERMAED DMZ 2y b =212 L TW5E. 2%FHdE7 »
A7 T3 =MIED, A X =2y MIIIKRFLREEEGD v b7 =27 %N L AKEBAFTO—E8DET
HIE Y OBEOAFTAIENTWS. ZOMIERAFHADY = 79— U TOWRER Fi/-8 57201
http, https FEEDBIM I T WS, https IZ K ZEEEITD 72D, b — \GERHEZE HEA L. HERWF
728t TLRA 23F(T 3 2 AtiHE IR TN TE 5.

AREEHIFTE D iperf3 12 & 27— XIEERBRICBWTIEZH 4 Gbps DHEEHIHTWBE D, EEOF— &
TIEH 1 Ghps BETEDBEVWTVS. ZRHEHREDOTFT—XINEWT A ZDBDONEL, £/2T7—&2D
AL LT OEEDHEL TWEIEEZIOND.

%&

e Tomo-e Gozen Sky Atlas DBIF
GHEH, 1m0, i, &R, =i, 0k, B, TJE, /K, FERE &, #i; Tomo-e Gozen BiFF—2). Tomo-e
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Gozen DMEHHBIHIS 2 7000 FHEBORBDO T X274 v I Ny 73 57bDI AT LRHEELT.
4w 7Ny 7 LTIRS DI, 7— ZERERIRED 7 EFHETH 5 HEALPix 2 X—R & L7z HiPS
PERAL, La—72 LT Y =777 9% LD JavaScript TEIfES % Aladin Lite Z Wz, F7-87k
504y Ny ZRFTRL,BE - EHRHAOT -2 LT /A B X5, La—T DAV R—T = —
A2 2T, O T — X ENHT 3725112 HiPS TERANOEBO HEIL 21T o 7. BT A I8
HHBET L720b, ZOHICEE L—RUEEAD T — X 2R v VR AHEE 1 SEICERE L 72
T =X RNV = NITIRE TS . kI N T — XD 5 HiPS 7 — X ANOEHUL Z DR Y — T
75, B E N7z HIPS 77— X E T — XV A MIERIN, La—T7203I07—X VA SR T
Tomo-e DEWED HiPS T —XIZT7 72 RA%ITH. T—RXOMRE, BLUEHIIBEZAITIITTLTWAS.
Rz 2 —7HOBFEDBITo72. Tomo-e DT —X—EIZT—X VA LTEINTED, 2—¥4F
ERHANOT— 22 BIRLCHETZ2 X517 EEROBRHIHO T —X23H 5 Z 2 T, /MNKED
EORBEREPEHED LS BENKENREONE. CNOLDOKREEDTHDRTL T5E01, Fhz
NeEHRa 7L T a—7 L TRRTE S L5127 FRIT/PMEKEIZDOWTIX Minor Planet Center
FOWEERZRIIS L, BROEEZEE ST 2 2 T, BEORTFORENCOL DT RoTz. HE
HoBlE» 0, KD BERREKTH 2 ACKEFZDORED 70y FREEORRED AJHEIC L.

e Tomo-e Gozen FHEIDFHV T 751 b DIERR L EE - BHBIBHRO VU 7IL 21 LRFRADORER

GREHH, TEIb], K32, 7%, &8, Ok, FR, &, /M, GEFRE &, 1, Tomo-e Gozen F}ﬁ%?‘*—L\). Tomo-e
Gozen FTHDHT Y = 7V A4 P RER LTz T2, 2OV = 79 4 b 0% E L BHNOBRE Y 7L R A LI
RETESRATLERMELL. ZRNETRERLEYRZ—DY 27D 1AV TV THo72d D% Tomo-e
Gozen & U THIN. X CTIHEHRAAHF AR LICHE L. 808 T, ZThETEIAEENFOX Y V7 —
JTULPMETER» o7, BEHERAT — X ARKRREREFEDO—HE2 A v X =4y F2OEIETE2 X5
L7z, TOBEARED web =05V N=2 7B F N Ko TSNS, F7 Science Working
Group EMT 237U VIZOVWTHERRICAH L. 2hoDay 7y VIERRAT—FRIZk->TT
7 AR Z 2 TW B, DLEDERIC X D, Ao FEMSEE & OTEHRILE D EEICR o 7.

o BEXEY—RAMAT—IR—ADMEEERE

GHEH, i), RERRETE, /&, o, KIE, &, @8, Ok, 5, Ik B (FRRY); HPREE (R
JLK%); Tomo-e Gozen BHFEF — 2.). Tomo-e Gozen DZEFERMKY — A 1308 BIEFEE 2 FHNCFHE R
U, YRR LTS O SEim B RE & difE U CRIRFEBIIIZIT 55 HTH 5. L LT — X WUH R4 75
A VRT = ER=ZADHREOMBIZL D, ¥ —_RABENZ THITELPLENTOWRWIRETH -T2, 22
TT—AR=—Z, BLUZO70Y PV FeRZV =7 a—7ONRERE2To7%. —DOHOMEL
LT, BBOT -7 NVDENICH o7z, T—R—HE2RRT 27DITEBDT — 7 Hh b ERES
BREDD 5T, FNENDT =T NIETHITA =R =D T = XHPEMNEINTED, 2o DFEEIZ
REfEI D323 o Tz, T DREIE PostgreSQL OERETH 2 TEKfbL 2 — 12K D, BERT— X%
HIPSHE—DT =T NDEIITHTE 2 I L THRIHEPAIRETH 5. TERE LT, 4 774 VILEIZ
Ko TTF—ER—RIEIEFHNEINE 72D, ZOEMMUL 2 —b D 2BEOHETERTILEND 5.
COHEFHEEIL, REELFICHEBEO T — X2 ARNPORET L. ZOHOMEL LT, 7—7VERD
HIF oz, PostgreSQL IZHB1F % CHAR(n) BD K57 Tn XFOXFHN 1F, 7—XI A A2 EMT
57DICHVWLNTEZD, BIEOFHREETIEI T — 22U D0 2 BREHIFZZ L L, LA RERNLIA
A2 Z e THREEZEMNIE 2 —RHERE. ZHET —ER—ZARKOFRFHZL D ETRLEND L5720, K
EEOMNRFHOBIHIFTX > 7 F Y RAHEDOE LT 2 2212 L. RiZy = 78 2 — 7, Al
IN+1 [ DEELL. SHEETHNREREZT—20—EZ2HIS L, 207 — X —FHICHELER
T—REMRT 5720, ARIF—E DT —ZRXR=ZNEOETT LU Z N+1 FlORWEDEICER
LTW3. ZORMBEOMRRDIDIZ, —HE LTRRT INET—XOEMZITW, WO FEMHLE 2 —
WKHHARAL Z 8 IC L. REEDT —AN-ARBICEDLETIORISBIETLZFETH S
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e Tomo-e Gozen DEBFEBEAY 7 VI T7DHR

Tomo-e Gozen DIEMEHEEHNCE T2 Y 7 v v 7 OWRRBRE21To72 (B, KiE, WM, &6, Tk, 5K,
T/E, /K, e, FERREE, F1, ; Tomo-e Gozen BHFETF — L4). [REMZ K RT %5 Weather Monitor
DR=I% VA —RET, Y= ALV RZMER T 7 7REHINE LS ICHB L. /2, KREROER
PR TT — R R—ZA DRI E 12 2 DI FAE L Tl d, RICHEREHRE 4V XAEYT
REF L, BRI IO 2 AR ZHITEI L 72, BEDKEERESIRT 2 Y —VBFEIEL TR o727,
FEELRHN - 7= D 1 H DI 7 7%FKnT 5V = 7= [Weather Data Search | Z{ER L
7z, [REWMT — 2 N—20 NFFEFARE - BE) & T F—2aWNEE - 1BE) ORI ER L BEREES
Wh DT poTzid, FERDB b2 HBINBEIEL 7.
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3.2.2 Tomo-e Gozen & HUWT-Ff3E

Tomo-e Gozen 13 2019 £ 10 A X D AR ZER 2R L. BT 075 A0 0D TH 5 EMHEZEHE
RIES =4 (§1) T 1 BORICF U REZ GBS 2 Z 1o X D EERKORIAERZHIEL TW05.
2020 FEIIENTSA 754 v DEEL R ER, ERREZM T 2 0RO S ) LX . EofEftolt
AEM k7% HH5 LT Tomo-e Gozen HE D7 — & TIEM L 7z reference E{R D% Z #H T 5. Tomo-e Gozen
DIRAHE & @ WBHRIRIRIZE SR A XY b OAFHIORAEREICN L THENS T + —< Y A2 FEHH T 5. 2020
fEZ1E LIGO and Virgo Collaboration 1Z &k 2 8 =8l 7 > (03) O 7 — 2 fifr D7z (§2). EAHEZER
KEY —_RA D F — ZIIHIREELNRE T — X4 (§3) IHIEHI N T WS, 2020 FEIFH 721 14 KIKDHY
RS INKBEEHA UMz, £z, 5K 3.8m 0D WEESE & OHEHEHHIG FEfL T\ 5.

PO I EXERYFA AT BT T LEF ¥ U R=VINCERL TV 3. 2019 £ 11 HZiE Tomo-e
Gozen & FHCRY MU L —XIC X 2 RIREHIZ R/ L 72, 145 HFOBIEREZMRE L, BRRZ e OHED
MBEER 2 Z IR L TS, 2020 4F 12 AIZiZ 57 ZHEREMZ MR E LT MU L —& & D[R IRHEH|
EML. BEMT2ED TW5S (§4). Tomo-e Gozen DARE EHdRGHES 1T Fast Radio Burst D&
WRERT ANV T U0 5. SEEIIFRRRERN—R b E2RE S L LRARA < 7 1 2 — ORI
Canadian Hydrogen Intensity Mapping Experiment ¥ @ non-repeating Fast Radio Burst O3t [RI{EE % Fhfi
L7z (85). HERETIXIWL D2 OEFHRDPWRA 7 — L THEL S Z e I TE D, BRGHEL S % B
T2 L CHEREELED S 2. HOREDLEMRBEHEE=2 ) v 7 2HBT 57D OMBRBIH & <14 754
VHFEIHED TV (§6). 20 FFHEE WS Tomo-e Gozen HEFZED LB R ZEHFAFH b HED S
NT0D. PR T 4 V&% B NIk 1y MEHZ TSI EE 70 3 ) X L7 SRR IR 28 LR
DERBRZMEDFEEICHIN LTz, SRIEBHE AT E 5 P T 4 V2 2E L TR 2R OBHE L FE T 5
(§7). 2019 4 4 AWiZ X 2 b 7 > ¥ = ¥ PRIK MAXIJ820+070 O FFHEIHR O HARIMREK SCF K- [l
HTry VY= RHOEZEEBNEER L. SRODAIPBEIRICE>TT 7y 7 A—VICKET 52T
Ty PHREHL, dr7n bua BN K o TAHDERRET 2 L WS ETAEINZ K<HAT 2 e
bh o7z (§8). 2020 £ 9 AH 5 11 AiZH1FT Tomo-e Gozen & X #EEFE NICER 12 X 2%#H1 2 SSCyg
DRIRFEZFEM L 72. X #Re A fDEDZEENIEWHEBIZR L THE D, X HRITH S 2 AlEDEDERIED &, X ##
BT X - Tl &7 FHEASTT B 2 TR 5 X 4 = X ADSER LTS & L AR XS (§9).

INFETRIB LT DA TT—=Redb b0t T Ab#EDLNTWS. EHEZREREY —R A1
KXo T 20184 10 A5 2021 £ 1 AXTIKHIF LT =405, L7 T RAEENCET 2HEDOH 5 S 25/
HLZLEZA 10 Ho M BRICE2 7L 7 OMHENTHII L7 (§10). @SHEZERRKY —R 4 D F — X238
ZL DKGRPMRENEENTVS. 2o OBHIFOIA2 X & KIGNHAZTANRS Z & T, /NEEREDOREL
FrEZHEE S 2 - OICEE R, MHAMREZE2 28 TE 5. 20204 4 A 11 HE T hic7—4%
RIS 5 2 2IC kD 44,323 KIEEBH T2 e A TER. ZLOKRKIZDOWTEI T — X EDP XL T0 TRV,
SBY —RA ZHT TN T TEL O/PNRETERMHEAMREZICE2 e TE3 e HifFEhd (§11).

Tomo-e Gozen DRES % & HIZIED T/ O DFAMFAFK D SN TV S, EHEZRERET -4 025 LD
BOCEEBE R A 2N T 2720 0iABED SNTWVE. RIKOBEAMZIKELTITHLADLELED
2% TEHRDHDOEE % Tomo-e Gozen D7 —XIZHHT 570D 71 5 1 DBUESFH BRIRE O i % 52
MEL7z (§12). Ay — VANER KRR EHRE T 27200V 7 by T 7D ETLTWVS. 2020 4 3 HZ
TICHUS U753t 54 R0 7 — X ZJTic, B O & 7 L — A TREMH - XIS % LT, ZBRRIEDO D X v s
ZIERT 2 2 e ZHIELTWA (§13). MM EE 712 ) X4 %27EH LT Tomo-e Gozen 12 &k - THUF L
Je T =20 B EREZEFEREZ ML T 27200V 7 v 7 ORFEDHETLTWS. GPU ZIEMH Lk
Hi7 =Y X 2 Single Shot Multibox Detector 12 & - T, ALANIHDAATLREZHEREKE Y 7L X A L TRE
T2 EITHIIIL TS (§14).
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1. SEEREXEY —~1
FEPRE R, AT, KBS, LESE, BREI REURY: - RCEHBEMREL > % —), EXKE (FE
REF), HAPRER (RALKREE); /IMRRIA, EARM, MEREFFER, MRE —, ARE, S, srpen-r
(RECRS: - AREBIAT); Jian Jiang (Kavli IPMU); JI15m3ERE, ATHVE —, (ihfEZ (BLERRSE); 119
shig, HiEh (REREE); MHIEE] (WEHBEFSEAT); Joao Pedro Pedroso (University of Porto);

Tomo-e Gozen DJAHEFRIRHES) &, FiAt LEAIZIEL D TH B 2 LI X 2 @WEIHIER (728
A —N=~w F) 24D LT RREREEF LRI —_A B2 R L TW 5. 1 BiOBICF Uz
I CHEBEIBHIT 2 220k D, BFE> a2 v 7 7L 4 77y MEOBIERREO RIF AL F
HiVE U, FRICtOOZEREB RO RHIFER & FHT 2. KT, SEARIMRR M IEE N O i L
#L, ARZRESLICAIRHEBIRBIRZ1T5 2 dFHHL TV 2.

1 fi¥H7D 2Hz D7 — &% 12 Kodfi (51 6 #) BUF L, 2 x 2 dithering Tt YV HF v v 72 HD
2 X RBHER=Z LTW5S. [H 2K cadence T (IEMEIZIE, & 2 RFEILAT ORI E R T I3 EHI
L7aw) EESHOBEI&E T /o0 3 [L EoBINTT b 2 B O HE % A3 2 BHRIIERF ORE
A2 1) 7 b (Pedroso et al. in prep.) ZHWT, 1) WORHINIKHEIR 1 FI$OOEH (9 2 K, 18 K
i, 9 M), 2) BERHICEH T 2 8EE O B 2,000 EHEER 30 77 cadence THHI, 3) KO
ICHDZE% ZHE 1 B OO8M (1K) @ 3 0DOF —RA E— R LERINTVWE. ThHDTF—
2%, BRREOEEDAC S |, HIBRESE/NRE Y — A (§3), NREONAHAIRFROBFSE (§11), Fermi
v BREARFEE KRR DR S RIKFE O FEFICHN STV 5.

T B S 7 — X AT, BRI AR S ICE 2N TV S B Y — N (shinoharal-shinoharal2) T
fTloTWVWa, 1 I XNz 7 — RIS L, FHFjSH — NICHEHE A D Pan-STARRS @ r N2 RSIR
BRI L TH 2 /21T, 205 FHEBITN L TREREZIT>TW5.

2020 FEIIENT A T 74 Y ERRIBICHET 2 Z 2T, oE# b2 EEHL, Lot —_A4 7—-%
ZIEE 1 HOS BB T2 Z e RN TETWS. BRIICIE, 2021 F 1 AT shinoharal2 23 A X
722k, —EET oA T4 UhEE LI NI ik D, BHOBRIORITE TICT — X RS T $ 3
BREEDEE 5 T\ 5. %7z, Transient Name Server (TNS) 125 ATV % KIKIZDWT Tomo-e Gozen
TREREAMENC T — 2 BEE XN TWAIEEIC Tomo-e Gozen Slack FI27 T — 3N 2 L 5128
E L, Tomo-e Gozen THEDILH LA D HBH XNz KIKIZOWTE WD WE RG] 7 EEEE
KOOLS-IFU i X 288l 21T o 7z. 5%, BHEESHIC L 2R AL A—KTOBEBUOER DD, X
L7255 ARDOEmEED 5. [ A 75 4 &, EIRERERIO RIS — XA Bl 7 — 2 DTz s
—HE L THEAI ATV .

F 7z, 2N U 7z EiG b TR R 2 3 X < M3 X<, Convolutional Neural Network % Fu»
TR EEL TWE. SEERX, FEHT RO I NVMEWEFEE, KD D 2R 2 W23 FiEE
FETLZLIIED, ZOFEBROKIEICHUE L. ZORR, TNETOREER LD bMEE 6 70
1 FRECHIR T 2 Z 2 ICkII L 7.

X BIZ, HRZESIHEH S 2 S5 %, Pan-STARRS @ r N2 K525 Tomo-e Gozen HE D B DITE
AL, BV Tomo-e Gozen BHROAERM 05| 2 BB DR 21T > T&E 7. FHZ, AT TRERIE
N U TR BEERSED R o, BEWERRIKOMHE R OCHDEREE cm BB R 507z, 2021 F£E
WZETOY =4 FHIFIZB VT Tomo-e Gozen 7 — & % W 2TR W reference B DUEfiZ R 5 TiE
TH5.

2019 22 5 2020 FITHITTHRDOD o7 TNS IR I TV 2 EFRRITN U TRERN R 21T o
722 2 A, & 486 KIEH 86 KA TIX Tomo-e Gozen DY — A T —ZNH o L HEVWHEHT—X o
TWB Z e gholz. F72, 2019 ££ 4 HI1Z M100 IZBWTHE R X7z Ca-rich transient SN 2019ehk
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WL T, TNS 3RS HERTIC Tomo-e Gozen T _ERR{ED 2 G 6MTED, ZOF— X% 8D
=EmSLAY Nakaoka et al. (2021, ApJ, 912, 30; arxiv:2005.02992) & L TR I h .

2. BFRA R b DORIBHSKIEFRE
I, REFREE, REsE, LRSF, EAEIT (RRRERCFE BT > & —); KILEN (R
FE oy IANFHERT Y X —); BKE (FRA), HPREE CRALRE)

LIGO and Virgo Collaboration 1T & 2 B il HH 2R D F =HIBIHI Z > (03) 23 2019 FFE WV 0 1V THE
T UL e %%, SEEIX O3 BT OEEA R MEBHITIUS S 7 — X ORI D #ATE.

RKXFHEMRE LY X — - KEBHIFNIEIREA XY P OIS KREEEZ BRIV U2 BEHRE 7LV — 7
J-GEM IZZIMLTHEH, Tomo-e Gozen IZ &K o> TEIFA XNV MEEHIZITS & Hiz, oS MR
S L7 b 02 ECHIHRR2AOSIIC O HEIRL T\ 5.

Tomo-e Gozen 12 & - T O3 FARHICHYR U7 EHELEBEHI 7 — 2122V Tk, Tomo-e Gozen DIE{E
T—EDPOERREERELHTY 7 by =27 D7 v 75— b5 A T O Gk & RIRE S48
DFEEM EDEH L2 %2 50T, 27— RO 21T o 7. BETEBITIC L > CGENHEIhE
B RIMEFHORELED TN 5.

03 M @ J-GEM T X 2 B88Hl & Z ONTHE R OMEILE (Sasada et al. 2021, PTEP, 05A104)
WEEOOLNTHIREI N, 72, TIE2EEFICE % ToO Bl % &9 T J-GEM IZ Xk 2 HAK B
BT ONZE N A R b S190510g 12O WTIETIE 2 LR BN T — X 1285 2 {85 o i@k 53
Ohgami et al. (2021, PASJ, 73, 350) & L THERINTW5. S190510g IZHREKFD 7 7 — + DERETH
HFREEEOAARE RonTED, T2 X 2880 S190510g DEEEfIcBNTFu /) N EMHT 3
DT HEEER>72bDTH - 7203, T1E2 DHEFANC S190510g IfIFEL 728 D & B &4 2 KiKiX
Hodho TV,

3. HEKEHR/NREH — XA
AL, KisEse, JEMEEAT, MRS, FEMRRTE (BURZE); T BERER, BB —ER (HARRAR—R 5 —
R); SINE, SHREE, FAHE (FHMZE RN, SHH 2% (ERERRY:, THTE
KEE); ik (RATEZHRbT)

3 H REEREDY 1.3 au R TER I NMERICELL 3 2H3E % b O/ E 2 kL /NE&E (Near Earth
Object, IR NEO) & FER. HIERICHERI T % NEO THAUTKE KREBD X A > 0L bNRETIRBH
P L WEEDV N WKEE BT 2 2 e 5T E, MUNRIKOSREE LR H 2 72 OIFBIHINT R & 72
%. F72 NEO IZHIBRAND/NRE BB LR MHT 2 T 72XV —F 4 7 2 Y 2AOBD & & HE B
WRTH 5.

WEEREICH | &t &, EHEZERAMERY —X 4 (§1) OB T — 22 50D NEO OBEREITWL 2020 FEIZ
#7114 RIKD NEO ZFRE L. Zhuckbh 2021 4 3 A 31 HEFE AT Tomo-e Gozen 23R L 7=
NEO & 22 Rk 7257z, 2020 I KA — X A EHHi| (Pan-STARRS, ALTAS, Catalina Sky Survey,
WISE) LUV TH A X172 NEO 1 89 RIATH D, Tomo-e Gozen 1&Z D 15% 1I<H 725 13 Rik%EH
RLTWw3 [1]. MATHSFEEIFHEAREE ECAEFT 45 RIKOWINVINE R ORI Z 170, U
REOHEF BIROHEE R iRAT (K 3.1 /). ZOMRIE NEO ¥R 27 L0Fr &bHilil
MELFRLE LTEe o7k 2] (K31H). £FERITIE Tomo-e Gozen ZHWTEH B2 M L7z
2021 EX; 120 LB WO WEES 2 W 728 BH 2 Efi L, NRED AR FABHEEICD L TW»
2. JCEERRETN, 2 EEHE HIT5RE O IR B LIV VNREORFECHEE 2H L 22T
22 REELTVWS.
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04 LCDB NEO
- 10 ¢ ° ® X N=783
°  o° Tomo-e NEO
-0.2 « do © O N=32
: 8 x o Xx xé x
E x x O xxxx wQ x
ool 100 S i
e o o TRl
02} [#] 1000 £ o T Pk
04 x
10000 |
0.6 -

3.1: 2020 fEZ NEO BRIE DFI. (/) Tomo-e Gozen TH R LRIRHEENI% 1T - 721/ NEO 2020 UQg
DYCEERER. B 162 WomsE B2 M L. (f) /) NEO OB Bk, FEITH5E (T3
Fl, LCDBJ[3]) T3 L Wi/ NVNRE O E#H HER%Z Tomo-e Gozen(7R</VH]) DEnEBIHNC X b 280
L7,

[1] NASA JPL Center for Near Earth Object Studies, https://cneos. jpl.nasa.gov/stats/site_
all.html

[2] ALILM=, 2021, B KRFAR B ARIFAR B L5

[3] The asteroid lightcurve database, http://www.minorplanet.info/lightcurvedatabase.html

4. FEBARE MU L —4 & Tomo-e Gozen It ERERERA
ARESEE, BRI (HAKY:); Ki#Ese, lMEIT (H5K); Daniel Kastinen, Johan Kero (Swedish
Institute of Space Physics); BEIEFEHE (MAEIHFRELTRY); A EF], PEA#EE] (B2t ERT);
EEE— (BN KXA)

KIFZRZTER U 7 EARYE, SRR EEE R DR L THREORKRE, e, MNRIK (VNRE - &
B -MER (XT7A8A V), REME (XX 1)) 24EAHLTEL. 2% D, KBREREROEESERD
T A, FERRBICE L - KGR OE R L fEOENE 2 KM L TWE WA 5. LirL, 2060
IREOBRIFIEZIZICE > TB D, BEWEDO Y 4 X 5zt - Mi—HIC—D2 D L T8,
ZEIFTETVARY. RIFETIX, X 7484 F (meteoroid) & PRI 2 EEEL 10 pum—£X 10 cm D KFG
RERE D S 5, BN 4 XREDREETH 2 EERE 10 pm-—EL 100 pm (B & pg ~ mg f2ME) %
FERCREL, XA - X744 POV A X0 2Mond 5 b, HERRAX 7404 FO#uE
HELIZOWTHHNZ Z e ZHIE LTV 5.

2018 FE DML TIE, KA EFEMEF D E IREZICHTA T % Middle and Upper Atmosphere
L—& (MU L—4&: BHEABE 330Hz) & RAETREAREBRFTD Tomo-e Gozen (7 L — AL — b 2Hz)
Z WO R D[RRI Z 1T L C, AIHDEEFERT £ 10 FROBOLHE LML T Z 2 Z L D3RS
M7=, 2018 4E 4 A 18 H-4 A 22 HO Tomo-e Gozen (Q1) % v 7= FIBFEINICIE, 36 BERITAE 226
EOBAEREEHE T2 Z I L. —F, 2019 £ 11 H 4 H-11 H 6 HOEMITIX, Tomo-e Gozen
(full: Q1-Q4) ZHAWV7 16 KO RIKEIHIT — 2 ODEAFICHKII L, 145 HORTEREZ ML T 2 Z &b
TE7. X 3.2 OFWRIMTLE T 2 2, 2019 F D FEBEOEREEHLZEIL TV Z MR TE. X
72, 2019 41 2018 I HANTEEFEOBIA ISV 2 4905 (1K 3.3). 24U, 2018 HITkE
N 2019 FFOBHITIX, HIRDONIHRE DTG5 2 HIERM A (Apex) HDX T4Av A FE2ZIMH LK
7B rFHEN S (K 3.4). Apex EIFROBETRE X, A2 OEEIH N DMARENZ <, BEHE


https://cneos.jpl.nasa.gov/stats/site_all.html
https://cneos.jpl.nasa.gov/stats/site_all.html
http://www.minorplanet.info/lightcurvedatabase.html
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3.2: MU-Tomo-e Gozen [FIRFiitEE DEMR DM D HEL. 2018 4E (Q1) & 2019 4 (Q1-Q4) THIH X N7z [Fkf

T2 o AT TER (RTEERRE 100 km #25).
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3.3: MU-Tomo-e Gozen [EIRHRE D *f s 53 1
DLLER.

North=Toroidal

60

+2019
2018

Anti-Helion

o0 -60

180°

3.4: MU-Tomo-e Gozen [FIRERE DB 10 (H

T, 100 pg-1 mg OHIPITOERNMEAMEZIRE ST 2 Z e BT E 2. 2019 FIBH S N BEREDHE
BOMZBR R Z S ICHE LR EZR 3.5 1273, 212 D Apex ERIRED &AL (HEBEEK)
r=226+0.014 (0.1-1mg) EIFET 2 LB TER. O, FEREMO Grin model O'E &R
CHMBRAER E 7o T, R, [FARTRE OPLE 2 PuE R (o) CBEOE (e) TRL, BRIKTH
FT2rM36D&L5127k75. mEiREOREE LT, BELEDKZ7R Halley type & Jupiter family
type DIGEENEETH D, Tisserand’s parameter 2% 3 M ED/NREICHFHI 12 Encke type (BRE-/NEK
BERRIR) 2, KELUEOD Chiron type bR TWV5.

2020 F 12 A 12 H-12 A 14 Hi&, 37 ZERERFOMK 20 - 7= [RIRFBIH 2 56 L 72 SKHiTRIZER
TH o7z, M 18 I DFRIFBIHNIC I L, FK2YET — X OIER S G T, BT — X it 2 i
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3.5: MU-Tomo-e Gozen FIRFED R H T ¥ D
HE D mEE.
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3.6: MU-Tomo-e Gozen [FIRFRED (a-¢) BB
i L EFR D74,

BTV, S CEREHORRIKATH 21EH/NKE Phacthon 27 7 A NAHFE T2 [DESTINY +)J
A3, 2021 4E 5 AIC JAXA o7 my =7 MZIERPVEL, 2024 SFEOFTH LiF 2 FELTWS. MU L—
X' —¥ Tomo-e Gozen & W7z 57 ZEETRER) OFRIEHI» SELNIZMAEREDOY 4 X (HE) 7
MBIRUZ, [EENEREOEIR & IR T 2R ZERIET 2 Z L I8, D, %72, DESTINY+ #RAEKE
AR MHBEHWEZZZ MVRHEERHET 2 ETHOEBERT—R R 2370, S5k b ik L CE

TFT—ZDEUSEITo TV E W,

5. Fast Radio Burst DRI IEKAIRE

FIK, LEsy, WRELT, AR E, KEsE, AREMN (REREREHEME L > & —), Kk
M, BILFIS RERZEE v ANV FHEREILE > 2 =), FAKA CRECRZEREEEE); Ji-an
Jiang (BEUREE Kavli IPMU); EKE (FRIRYE), HAHHERL (BALKRS), FididkREs (ILIEERSE), faA
#11 (National Tsing Hua University); /NALRIE (Princeton University); Michael Richmond (Rochester

Institute of Technology)

Fast Radio Burst (MF FRB) 13 2007 WD TR A I NHEORKBRTH 5. FRB 1E ~ 1 GHz
EE ORI OB CHRM XN 28I VPR e v IFFICERBOREHR T, M Iy BED 7 F v 7
AEE R D, FRB OFAERPLZD A I =X LERZHALTE ST, —H5D FRB IZHEDRLN—X
b ZFEEXE B repeating FRB TH 5 Z e DHIGNTWE D, RABRDOERMOBEHRICOr2HLT —
Yo KiEH% R4 FRB (non-repeating FRB) & D, 275D FRB MR —FEBEOKEKL DY S
HHiEoED LTWARWV. A LRBIHEE THOREZFHR T 2 Z L IXERDO DD 5 7R WEFRRAKDE
REEXEDZEELRTELLDTH S, THETIC FRB OMIEEMIGKATHELZYNIIFR I ATV
W, FRCAEDEEINC B DT FOBIHIEEDIF L A YH CCD k3 —2 VT W5 720, 1 [HH{%
ZHUGT 572012 10 BREEM EORB A 7 — 1208 e LTED, FRB OA[#XRICKEIER TO
B & FBRICHOLL R D 2 A W27 — VOBRTH 2556, 1EROBIHITOM HIEEE L.

FRB DR IERIKEFER T %728, Tomo-e Gozen % F W THEE O BEIRBIAIFT & & RFE 7 fRRE A IRF
BHIEFERMEL TW3. BEAIOD repeating FRB <0, 2020 4 4 A1C FRB IZHM L 7= E N — R F & 54 X
BIRFIRAN~ 7% &2 — SGR 1935+2154 120 L CIIEARZED L 32m FEFEEG L HEEMNE D 500
A — MUVBHOBRIEREES (FAST) & RIRHCEEMHBINZIT o7z, 2o OBMIBEIED 50 U D ERE
DAL OREETIRE XN T W 2728, Tomo-e Gozen DREF DI 7w AH LIZ K o TH 24 fps DE
HERIZEH L. 20 s OFBERITR o N B - THERED 7 — X0 THEMRT D s h

TW5.
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Non-repeating FRB WD ¥ 2 THAT 20 HANCTHIT 2 2 TERW D, ZDHREIIZIAWHEF
PIRNET B 5. Tomo-e Gozen (ZJEMHET & ERFE 2 fRRE % A 2, T W& £ L X5 — /LT non-repeating
FRB O AIHEH IS RIRIRE & Ffin] fe7x 5L CHE— DB E » 5 2 5. 2021 4F 3 A3 AF XD F I
= VBHEREICHRE SN LR ERENIZEE Canadian Hydrogen Intensity Mapping Experiment
(CHIME) & D[RR AAERE 254G L7z, 2021 FEHICFIRFEERBNTO FRB R385 o 7253,
HFEHRE IS H D ML TITS.

6. HEREDOW X7 — I ETRE
LRI, 1 Aags 2B, RERSE, TR, R SR KRR, IR (RAURY:), iEERIER (LsOERY)

HEBZE L I, EFOMBEIC I > THXALNI2GAXREY A XDa v 7 VRIKTH D, KEGOBLZ
S FELU T OE R R R OHEEDEILORIKERICIER SN 2. HEKEIX 1783 4£, W. Harshel 12 & > TH
HXh, 1920 05 1930 ERISH1F T S. Chandrasekhar & 2SFHERAIFAH A % 52 X H 7228, FERGE
{EBEDFIZNL O DERNIZ I v > 7 Y I BFET 5. £ ORFEITEE A OEESIRER O
mfi7 = — X, FHEETLHE T2 p £— FIEE), HEEER D OEARED T VY vy MESE, RET
Hb. THBEFETH L VEOEE R 7 — L OZEENC & - TR &4, CCD X 5 2 HWHERD
HCERE T3 D Lo 7.

GaiaDR2 1314045729544380288

70000
] -@- raw(Aperture)

] -@- pca(Aperture)
60000

50000 -
40000 -
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30000 -

20000 -

10000
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58761.4 58761.41 58761.42 58761.43 58761.44

3.7: hzlc 84 75 4 U CHEINIHMH LZREIHEGEE GD 358 DI A A —7.

HERIARE E#E S X Z Tomo-e Gozen 12 & 2 BEEIHITHAUL LFLD7T & D VKR 7 — L D ZH)
PRET LI EWARETH 5. Gaia X R TZOHIZIZ 19 F L DBHZ WHBREREHERELE X £ 10,000
ETFAE, IREFLRIZTH L TED, Tomo-e Gozen H X 7 DILFREFRFE D IE Z 5. 2019 ££ 10 HD Tomo-e
Gozen DAL, A G ENC 2Hz FistH L OEEBNZEmRL, CNETIKEiIBLZ
S5hr DIERT —XZBGF L7z, REEIZI DT —XZHWT CMOS #fi 6 X —5y PRIEDZ A b
=TT 284 T4V DOBFEITEY), EBRED T — XN B L, 9 200 O HEZEEICOWT
Ry —VEEHEHRE L (K 3.7). BEOL ZAEEREBBEREATETORVY, 5%, 5187 —
XEHG L CTHEZMIET 2 TETH 5.

7. WEET 4 LR - BV ERRZERES SURD I IGERA
ARy, MEAT T, 8KE (FrAE), RRBCE (JUERRY), #REE (RERYE)
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H, He AN DTEREZHETRIBEDIKRG L RN TAHARWERIZRERZE LI 5. SERZEITFHHA
BEZRD 72BNV R0 o RIS S NI NEEETH D, BRSNS R0 e E e BIE IR
ZATW5. FERZEOBIIIZE, HEBNTOEMEDFEIE, @ GEEIHIT oFElZz Tl
JROVE, DIETITHON L. 2D, FBERZEZ AW FHEAOLEE OB & R B
DA Z I 2 WMERE OFBNPEE » 72 528, 1EROFEEBIHNLETT OTEBIERFEZ ¥ O#Hl & Wif7 LT
T, BOH SN2 FEMEIINE <, FIGEBNOAS 72 9-12 FROH L WEOHEEFEIIA+7T
Hot-.

SERZEBOBEEE L GIETFHEED TV B DD, Skymapper survey < CFHT % F\ 7z Pristine
survey ICREBENZPTIH T 4 VX =2 H WL HETH 5. Pl 7 4 VX2 =2 HWE Z & THEFAD
BERTIOoWTHERERONLG 0, BHREEBRZEHFEE L L TEHINTWS. Skymapper survey
v ANV REFEENS CaH&K (396.85nm, 393.37 nm) (X5 U723l 7 4 L & —% W THER D
FEEDOERW [Fe/Hl< —7.1 DB RZEZFHER L THD, Pristine survey 1d X D CaH&K IZFHL L7z
W 7 4 VX — 2 OCTIREANAT =72 TRV HRIOHEE S EDZHROBEEZEIT TS, Lk
LA5, 26D survey (& 2K TOHREBN & R WMERMEICER LHEEBNITH - /2.

TYC4374-998-1 Teff=4504[K] logg=2.0 Vmic=1.4

11

observed

[Fe/H]= -1.95
[Fe/H]= -2.05
[Fe/HI = -2.15

Mgl

Fel Fel Mgl Fel
0s \ \ \ \
5165 5170 5175 5180 5185 5190

3.8: 2020 £ 12 HOBHICHE oM R/NOBBRZFHOHEHED ARY PV (HR) EETAVARY ML (F,
KERT X —RIIRERE Tog = 4503K, REES log(g) = 2.0, BEE [Fe/H] = —2.05, MIHEMELTEE
Vinic = L.4kms™!) O, &% KEXFHrOSEER 0.1dex $OTHLIZETILARY ML,

Z 2T, F 413 Tomo-e Gozen W2 WEERZ EHEEB N Z LKL, CaH&K (400 nm, FATH
P32 EEHEEE, URE L), CH (436 nm), Mg (520 nm), CalR (860 nm) 12X U 7z BES G o Bk
BT 4 LR —%ZNZH 1 chip $ORE L7 94 1y MEHIE 2019 43 A, 2020 4 9 412475 7-.
% D%, Random Forest, Deep Neural Network, XG Boost, Light GBM ¥ W o 7z B8 % F VTt
BEERLZ. 2hoDBEMED S B ERHY 200 RIKISH LT 2020 42, 9, 12 A, P D FRXAER
W 7= 25EH Medium And Low-dispersion Long-slit Spectrograph (MALLS) % W BB Z AT - 72
MALLS %MWz B8HITX, SEEOHEEICHE Lz, IEDMRE R ~ 7500 T S/N %% (> 50) Lz
% 520nm O Mg DFEOBIAIZIT o 7. ZDHER, ~RIETREH 2D ODHEL L7 [Fe/HJ< —2 DK
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BEEEFF o - BB RZE TYC4374-998-1 DEIEICHKII L, 788D [Fe/H|~ —2 DEE/RZE % [FH
FE LTz (K 3.8). TYC4374-998-1 WMEBRRETH 2 Z e 2R LKA PHDTTH 5. —/T, H&
5, FEIRENEIX Pristine survey ITHNR2 8 KE L HoTWi, ZOREEIA AL vy MMEHITIIEE
BT 4 VR —" W, b EEL CaHYK LI T 4 L& — OB BEERERIC—H L T
RipoilzdrEZ 6N 3. 5%, Tomo-e Gozen D4 chip IZFRHEDIHRIH 7 4 VX —%&E L TILK
2EROHZ VEEBRZEFEBNZITS TETDH 5.

8. TSwoUk—IlL X {HEE MAXIJ1820+070 DZHEEA
WS E, ZER;, FEEFEEh, WEe (R THERY); sEPRE &, KiEw (B KY)

%&

MAXI J1820+070 (& 2018 4E 3 H 11 H 12:50UT 12 MAXI/GSC 23R L7z, NUDDWEIZH B X
M7z PRIFTHD (ATel#11399), X M OB R F TSI EFIERBERIC Ko T 748 =T v
THABERINT NS, BREEORZIPNHEICEERLEFN A O e o, N—NREBIZHE T
T R—IVEHETHZ L EZHLNTWS (ATel#11418, 11421, 11423, 1FA). FXKMAKIZ 2018 4E 7 H 5
HIZY 7 MIREEANEEBRE U721 (ATel#11820), [F4E 9 A 26 HICH U N— RIRREIZEE D (ATel#12057,
12061, 12064), N — R h ZH#E X 7= (ATel#12534). 2019 4 3 A 12 HIQIIAHATHUHSE ko2
PREXNTED (ATel#12567), [[4E 8 A 10 HIZ 2 FEH D (ATel#13014), 2020 4£ 2 A 19 HIiZ 3 &
HOFEADHE TR XN TED (ATel#13502), 51 EftEEHINTWERIKTH 5. Fxld, K
IRIMRR R A REHEED ToO BUHNC X D MAXIJ18204+070 DI ZIT-> TE 7z,

AREREX, MAXITJ1820+070 @ 1 FEH OFEIEAHGUIH U TEMLIZARE > 2 3 v M EEBE/Tomo-e
Gozen, 72 W 7= Eim#E, SaCRA ZEiEfH, MITSuME FHE 50 cm B5E5, X MEHIZEE NICER TOHEHH
R RFIREH T — 2 Ot 2D 7z BIIZIH2 2O —2fHETH % 2019 F 3 A 23 HE, 222
BRAICHEL 5 oTWE 72— R2H S 2019 4 4 A 15 Ho 2 [Efibhrz. £3, 2019 4E 3 A 23 HIiZ
X et OIS 2 TR — VOB R O, BEIRTICHFEEH L TRITT 2, 55
b SED 25 F, oc v~ 06 IZHES power-law T TH D, 2 DD T V¥ —iE MG CHERETE 2 0]
REVED B o7z, —77, 2019 4 4 A 15 HTH X R alDL, Sm/RIMROBICHBE S 2 AR — 1%
FDFERRICA SN2 DD, Z® SED XA - SERIMRETIE F, o v 02, X FRTIE F, o< v 05 129
5 power-law 7 TH D, Biflize AERE S 33 broken power-law TlXFHIHT ¥ 72\ normalization T
Hoiz. 2019 &£ 4 A 15 HIZIE Tomo-e £ NICER D &Rl #EHI2» & , X AREBIDSIAYED Z et
LTO07MEERTLTWEZ R Do, CORMICHERTERWEITHZ I 0.7 D time
lag ZEAS 2TV EHEm LTz 25, 77 v 7 R—ILiEIZIFES % ADAF (Advection-Dominated
Accretion Flow) 2% X #RZ 4t L, ADAF FOVED 75 v 7R —NIZEH T = v MEBEA, &
Yrubu UBENC K o TR RETZ, EWIETADR—FLLFHHTE S Z 239 ho 7.

9. KE Tomo-e Gozen ¥ X FE=2# NICER IC & 3 E SS Cyg DRIRE « X R E R =% ER A
POEFHESE, JEAEET, KiEse, MEHE, AL GREORY);, REEM T, B (B EF5ERT); 1L
HEW 78KY), HEE (L KY), Keith C. Gendreau (NASA)

FHICD DA BEEMBRIRZ, RA SOV X > THABHFHLEICEREEST S22 T
FEREAREE|ER T, BEMBRIKD 1 DO THI2BHREIIZA LA — AL, FEOIED & AT
S, FMPEDEIR 77 X~h 5 X 2 MET L Twb. BARIE L U-Gem BUEH 2 SS Cyg 1& 2019 4E 8
R LR, B REi o 2 X8 X 8T 10 £, ATHET 25 L TVw 3. ZOBEHKORERZEES 720
2020 &£ 9 H» 5 11 A2 T, Tomo-e Gozen ¥ X #REEiESE NICER DFRIFGHETHIZEMEL, 4 H
DDOF =Rty hEEIG LR (K3.9, W1 25 W4 B HFIRIGELTW3).
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Wi_ﬁw‘fjﬁ% 1 Optical(Tomo-e) 500
3.0 mﬂﬁ}‘ 1 X-ray(NICER) 00
25 QMMWM 300
2.0 200

-25 0.0 25 50 7.5 10.0
300 Optical time lag (sec)

AT Py 0 3.10: Ml FTHE DAL, HtliAs COF ORckfi%
T LI #3. CCF ORAMED 0.65 & HREL> =y MIED
Time (sec) since start of window E@%?ﬁo.

3.9: BEEDRR] (B), ML ED 7 5 v 7 A%
By XEOH 7Y L — 1. k& Tomo-e Gozen, B3
NICER DT —&%2/RLTW53.

10.

AADE e X oMICEEWHERD D D, AN IZHEEHBEREE (MUT, CCF) O AfED 0.9 ZBZ 2 HD
H o7z, WED XMM-Newton Wz UV & X #OFKFEIH (Balman & Revnivtsev, 2012) T,
D XS BECHBIER ST Rd o fe. HBEIDFRRZFHRS 72012, 74 b —THo@aikl (MUF,
Yav b)) 2L, AGN OGHETISHWLNS FIETELEBT 21757, 3t 19 @D> ay M2
H L, CCF ORAfED 0.65 XD dHKERS a v FTIEAHEDS X FUSHL 0.3 205 2 AFEEEIEL T
WBZebhol. ZOBENHBEEFTIMBEDER T T X~ 5 6 MG £ THETH D 2
~1LTREBBEZEBLTWAZ 25, BlllIKED SS Cyg TiE X fasMiE 2 iR Tl %2 B <
B3 X MREFEIEBL TV 3 2R T,

— 5T W3 TIEHBME L 72 2RISR 5 072, X FRD 2T MV DGR, Z ORFRIHT Tl KT 4
LE—PDONRY =R B TWB Z e Bbholz. MALhDRRT X RO A7 MAMEL, X i
AR OMXICEEE S X TWR e EZONS. Bi2d X 7 — X O, BERZBELEM R OKE
KEFLED TV S.

TL7TREHOEHESRA
ANIED, BESF, #RE S, EAET (REIR)

Tomo-e Gozen 12 & % Northern Sky Transient Survey D7 —XZHWT, 7L 7 7 XA EFDEEDE
KD %1T > /2. Gaia Early Data Release3 (EDR3) OFEHZAEE % HWGEH L EOMEE LT
2 Tomo-e Gozen ® 2018 4 10 A% 5 2021 & 1 HEF TORKDHZ X0EHEHRH L. —HE
ZDZLBREDHMLUWEAM T 2TV, 10 o M BT L7 Bomici L. ZE#oRER 717
(AV > 0.75 mag) DBRHEESICIR > TAIUE ASAS-SN ¥\ o 22 RKY— A OFATIHZE L IZIZFR LT
D, Tomo-e Gozen DIBH H—A THILTBITBRENEMHBENI N D 5 Z v BR LTz, #RITNIE
ToEtEmce LTHRLK.
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11. Tomo-e Gozen SHEEREXFY —R 1 TRLSNKBR/NKEDMIBB R
BHIE (EEERKY: - TETERY), L (B KXH); M)IERE (HARRAR=ZAH — K
=), SFER (BN RXR); BKE (HEARYE), s6RE R, WrET, KEEE GRRURY), HA MR
(RALKRE:); IRz (RS RSE); Tomo-e Gozen BH3EF — 4

Tomo-e Gozen D LREHRIGRES] (FOV ~ 20 FI7EE) 2750 LT, KREBIHFT» S5 R Z 21232 R2 Y —
AN A § % Tomo-e Gozen EHSEERFERIKT —XA (§1) 25 2019 ST RONTVE. ZOH -1
— B [A] UAEIEOE SR R & O THREEERIR L, BFED > a v 7 7L —2 70 i D Ze 3B 0 21
HAEPELZ2HNE T30, 2B OH — A OEBRTHE X7z 44,000 28 2 2 BEAID KRG R/N
KK (Small Solar System Body, SSSB) IZiEH L, 246 DOMHIR DA 2 & & KEGHAHEA 2R, &K
FRPNREDAAHA R 2 BT U7z, — ISR R DRI MM IR &, DRERFEOMHEN S X 0E
BN D b DYFIRIFIC & D Z OB LT 5. B2, KIGAHEA (o) 2 B&LZ 20 BT
DG EIWHN R ENRAET 2 L Ebi, ZO#FHDNMAEA T/ NRARE TRIEDOTEIFA L T
a~0 CTREDIHZ EHRAERT 2. 20 X5 RBRN R 5N 2 RIKTIEERHEEOZERELEN L A7R
BINd. £z, a D20 EXDREVE, BEFRINBHZ CEOEIDREWVIL, 7L —%— [LR&Y) 2
NAHEAR DB E LS 2. 20 X 5 A iiiRIE, NEEOREE MG TE RV S i Er» 5 08
WcdBEbH T, NRERFMOBMELR A ET 2 D TEZHEETI=— I RY —ILE S X 5.
N HIRRIE S RIR DML (H) ZH#EET 272D HINS. H 3NKEDOY A XERET HH
FRNRIA—=ZD 1 DTHD,a=0TD SSSB OWHZXMNZD H IZHET 3. SSSB IZHIC a=0T
BNz IR o Wied, H ZHET 213 ELR S o THNREDIHZ X 2D, &7 —XKA Vb
PEETFNAEMEST, a=0 TOWHZXEMNELT H 2RD 2. ZOK, LUTROHICHET 2 XENDH
3. (1) MRIED BIRIC X 2 HEEELDOHEL KR T 272018, % a TIA VI =T 2R T 2R0EDLDH
%, (2) NRIKDNHHANZENT 2 DEFHEOBEND L. Lizd-> T, BFEO/NRES X a7 TldiEt A
EO/NKRIKD H WFHBR R A0 =TT X =& — (G) P 0.15 (X 4 UL N E o IR 7 fE) T
HBEVIRED FTHEZINTVWS. LELAEDS, G DMEFNEEOEERL T AN RIKFT S L
b K {HIBHNTWS (Shevchenko et al. A&A 626, A87 (2019); Muinonen et al. in Asteroid IIT p.124
(2002)). L7z23- T, BUKTIEZ K O/NRIAT H OEDPIEREICRD STV S 2 IidE WV Ei.

M ED &5 EED S, A IZEHEERERIRY — XA TR A 2NAHA TR X2 NRIKD 7 — & % F|
LT, /NKE R OBELRE S/ NRIK DM il & W 5 fiieh CEE R A% EHEHIE H 2 WIKIERE ISR
EFTB01Mfl4 OREKDMHAIIREEZ 2L 7> a vy LTWE. ZAE TR I KBR/INRIRZ
#£32DEHTH 3.

311 I EHHE SRR IR — A TR &7z 44323 D SSSB OfiiHAlhiRE 7a v b LBITH 5.
AL 2 DORLZETNVT T 4 v T 4 2 L7z (1) Lumme-Bowell G E7 /L ¢ (2) Muinonen
et al. Gio BT L. ZL D SSSB TREXLTFREDT =XKL ¥ bDPED LN TOWRWD, E5HEZEHR
RES —=_RAFAZ S BFITDT o TR T 2 TETH 5720, £ DZ < O/NRIET X D &7 AAH A iR
EhEoNs bbb,

CNFETORMBIUTOEBRERHTHK L.

e Fumi Yoshida, Takashi Ito, Seitaro Urakawa, Tsuyoshi Terai, Nozomu Tominaga, Tomoki Mo-
rokuma, Shigeyuki Sako, Ryou Ohsawa, Masaomi Tanaka, Ryo Hamasaki, Tomo-e Gozen col-
laboration: Phase curves of ;20,000 small solar system bodies obtained by the Tomo-e Gozen
transient survey. JPGU2020
https://confit.atlas.jp/guide/event/jpgu2020/subject/PPS07-P19/advanced

e Fumi Yoshida, Tomoko Arai, Ko Ishibashi, Peng Hong, Ryo Ishimaru, Takaya Okamoto, Jun-ichi
Watanabe, DESTINY+ collaborators: Observational campaigns of (3200) Phaethon in 2017-2019.


https://confit.atlas.jp/guide/event/jpgu2020/subject/PPS07-P19/advanced
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3 3.2: 2020 FE 4 A 11 HE TIIEY — <A THRE X KGRDRIK

Asteroid category Total number of detected asteroids

Aten (NEO, PHA) 5
Aten (NEO) 11
Amor (NEO, PHA) 4
Amor (NEO) 68
Apollo (NEO, PHA) 33
Apollo (NEO) 54
Mars-crossing 510
Inner main belt 703
Main belt asteroids 41263
Outer main belt 1410
Jupiter Trojans 248
Centaur 5
Trans Neptunian 9
Total 44323

Some comparison between (1) Lumme-Bowell G Model and (2) Muinonen et al. G12 Model

o oz o7 oo o " o~ v o-onaes (1190 N SRR T T
3 NG I b M 33687 (0L thed
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& = (47) Aglaja (1) (47) Aglaja 2) "I @21) Bos (1) 1 |@21)Bos 2
e : ——— o T *

Solar phase angle (deg)

JPL,H:S.I |G=0.16I(l)|l"l=7494| G=020 (2) H=8.05 ’ [JPLIH:?,TIG:O,L? (1)| =7.40|Gr0.00‘(2)| H=6.08
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wrE | B §|f  cemeamam] | SRR
110+ |1 110« |1 821 |] 521
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1 (110) Lydia (1) . (110) Lydia (2) . (521) Brixia (1) * o |emsaae)
. - . "

: 0 5 —— —

o

Reduced magnitude

Solar phase angle (degj Solar phase angle (deg)

JPL[H=7.9|G=0,20|(I)|H-7.6] I G=024 (2) H=7.66 ‘ lJPLIH:S.SIG:-0.0S (1)‘ H=8.19 H=7.85

G=-0.06 ‘ (2)

3.11: 2020 4 4 A 11 H £ TIZ Tomo-e Gozen D7 — X 7> LG L - AiAH A #IFRDF. 2 mUI S T
HE S NI/ NEREDRDT OB 2 722 5 FERED RN R 2 B D FRu 7281 2 X (reduced magnitude). Horizons/JPL
DAHZRAZIZEEXN TS H OfEFS X Lumme-Bowell G £ 7L ¥ Muinonen et al. Gy ET /L %Mo
TRz H ofEdFL L.

JPGU2020
https://confit.atlas.jp/guide/event /jpgu2020 /subject /PPS07-P23 /advanced

e Yoshida, F.; Ito, T.; Urakawa, S.; Terai, T.; Tominaga, N.; Morokuma, T.; Sako, S.; Ohsawa,
R.; Tanaka, M.; Hamasaki, R.; Tomo-e Gozen Collaboration: Phase curves of ;40,000 small solar
system bodies obtained by the Tomo-e Gozen transient survey. AAS Division of Planetary Science
meeting #52, id. 208.06. Bulletin of the American Astronomical Society, Vol. 52, No. 6 e-id
2020n6i208p06 (2020)


https://confit.atlas.jp/guide/event/jpgu2020/subject/PPS07-P23/advanced
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https://ui.adsabs.harvard.edu/abs/2020DPS....5220806Y /abstract
https://dps52-aas.ipostersessions.com/default.aspx?s=F3-BE-35-AE-C5-B9-44-E4-A3-CE-58-9E-C5-85-
CA-EF

e Yoshida, Fumi; Ito, Takashi; Urakawa, Seitaro; Terai, Tsuyoshi; Tominaga, Nozomu; Morokuma,
Tomoki; Sako, Shigeyuki; Ohsawa, Ryou; Tanaka, Masaomi; Hamasaki, Ryo: Phase curves of
;40,000 small solar system bodies obtained by the Tomo-e Gozen transient survey. 14th Euro-
planet Science Congress 2020, held virtually, 21 September 2020 - 9 October, 2020. Online at
https://www.epsc2020.eu/, id. EPSC2020-330 (2020)
https://meetingorganizer.copernicus.org/EPSC2020/EPSC2020-330.html

12. WuhKEY 1 X9 DERAE : Tomo-e Gozen X EREHOEEIC L 2B RBEIWNKEDKRE
BATE—ER, /) 1BERES (HARZR—Z2H — FIHR); BRESE, &)1 B (FHEMIZ R rgeg); 8
MEEAT, K 52, ALIL 2, @GRl GRERY: - RCFHEMR L > & —)

/NEE DY IR R AT 5 2 I KIGROTEBGEIRICN T 2 A 2152 Z 8120235603, 2D X
S BYEERO—OWNY A XM TH 5. NEEDY A4 Z5MHE, THETITRERL 7-E24 - 38 - &1
DIRER KWL T2 b DTH %05, BN A XD/NERRIZZ OMERPPEELDSKY A XD/NEEDDH DL
FERERZEEZONTED, ZORBEZFIHT 272D MM A4 Z/NKREDY A X5MAIEMmD TEE
TH5. BEEBImME D/ WNREE, tERICEEE L, H2 K Ro7 &4 I V7 TRV e BlAKNE T
H 50, HIEKIGEDHRED NFE R OFEIIKREL RS, 207 CCD I & % R H OB
TIEFBEHPICREPRFHEZBENT 2 Z LI K 28822 TUREMERNL (L A4ra X)), EEDOH
5 XZ0b D IHEDEE L. Tomo-e Gozen @ EiGAH LAAJEETH 5728, b L fln RDEE%r
ZHT L K EHEBERAOBHNA L THMTH D, 3T 2021 4 3 A T2 22 HDHIBRELNEE
ZREALTWS (#Hitd Tomo-e Gozen W% % ZHR).

bivbiud, Eo1/h A4 XOMIREEL/NERE 2R Z BT 2 H2 BIE L, HRHE L 0BG Z 284,
Bk A& BB 1A - BEEERRELTT O LAXSERGDOEZ Z2I1CED, 1 ROBERTIIMHOH L
WHUN BB R KB TE % TELhE&bEE] % Tomo-e Gozen NEA T A/EH#% 2018 Eh 5D
TE7=. 2018 FEEICIIT 7 1 275 A% Tomo-e Gozen FIZEE, 2019 A 5 2020 EEIZHIT TS
0277 A0t eiED 5 & B ICRKEBHFANEHGEREZEAL, Y0702 4 YA b=V L7
R S 7Bk PR/ N R SR B 2 Ef L, BUEZTREL TR o RV RE-TLES. £
DI=DARERRIR D, V7NV RA ATOT —RNWEPRETH 2. v VFaATHEOEAL TurF 40
WIEIZE D, 32 F v TN EITS DICYENE 5 U EOREELE L LTV L, FHIRTIE
1 DU N CULEAAIRE & 72 o 7.

SR T 77 LR EHENCHIER TEX 2RI AT L EME T2 L HICTERR) TR AL L
JUFR % IS 2 7o OISR ERET R OER HEHH L T\ 3

13. Tomo-e Gozen IC&k 3 X7 — ILAIRNARRKEFIFED =D DERINA T 51 > DR
BIHEMR, BEAET, 3EREE, TESF, FE (K - KCFEE M > % —); Michael Richmond
(Rochester Institute of Technology); EKE (FRAY); HPHE (HALKY)

AP K 2 RIIFRIZERBIR OB, SORRE D fRRE & [P 2 0B § 5. i#RI2IE Pan-STARRS1
DT —HhATT =% (g, r-band ~ 22.5mag, S/N > 10) I X 2 e 33 min (Berger et al. 2013), ¥
7z Dark Energy Camera (DECam; g-band < 23mag) {Z &% 1.17min (Andreoni et al. 2020) &\ o7z
sub-hour 7* 5 minute-scale DEE D, X 512 Gaia FHEZ W2 15sec £ TOD timescale DZEFERIKEE
BHITbIZ T (Wevers et al. 2018). Fk 2Hz O HiA M LAAIEER CMOS & >4 & 20 FF5


https://ui.adsabs.harvard.edu/abs/2020DPS....5220806Y/abstract
https://dps52-aas.ipostersessions.com/default.aspx?s=F3-BE-35-AE-C5-B9-44-E4-A3-CE-58-9E-C5-85-CA-EF
https://dps52-aas.ipostersessions.com/default.aspx?s=F3-BE-35-AE-C5-B9-44-E4-A3-CE-58-9E-C5-85-CA-EF
https://www.epsc2020.eu/
https://meetingorganizer.copernicus.org/EPSC2020/EPSC2020-330.html
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14.

EDOILREZIED» LN X D, Tomo-e Gozen 13X HIT—HHW R — L2 WS 7zl T X —&
AR—ZDEEZAREICT 5. H VTIN5 3 7T THE K N— X PR gamma-ray burst
(GRB) 2%, £ 73122 o TEIK THRE SN I VORI D fast radio burst (FRB) (Lorimer et
al. 2007) 72 & DZERBRDH STV S 03, AIFERIERIKD prompt emission ZHEZ 2 HTENLH D
N=Z + DREJRR X B =X L DR, E HITIIAIHDEIC X 2 NS 7 2P — R AN K o TH 772225
ROFERICED 2 Z e HfFEI I 3.

ZD XS BERD LA IE Tomo-e Gozen IZ X 2R — VAIHDEEFRRKABEE 2 #EH TS (Richmond
et al. 2020). KIGHORINCE 5T 7T v aRIKD XK 5182 ATRIES A= 77 ) DI %k
% 7z sh, HIBREZREIRIC AT T 2019 4E 11 A5 2020 4 3 AiCh/z»>T 1Hz OB ZEMEL 2. 155
N8I 7 — 235t 54 WA (~ 100 TB), 850 deg? - hour & 72D, Tomo-e Gozen O 71 + X 4 FEF )L
(8 D> CMOS t ¥ 2L, FHEIIH 1.9 F/7E) 2o 7 Richmond et al. (2020) OFJ 8.5 & &
o7z,

BEXHUS T — X DR 84 774 Y OR(EEHED TV B, FAKF DAL 75 4 2% Python R— R T
EDNTE D, source detection, photometory D571 SExtractor (Bertin & Arnouts 1996) %, model
PSF fER® 7 1+ 2121% DAOPHOT (Stetson 1987) @ Python 8w 7 — 9% ZH2AUHVTWS. 1 Hy,
120 7L — LD cube FITS DA ¥ 7y b T = ZIEZRCICHE L LTEA D 120 7L — 203 61 5.
F 7= stacked image #1E5 71t X BT L, SExtractor 12 & 5 isophotal detection BRI X /=%
source \Z[EH D ID Z{1) 7z segmentation map & XL 5 reference image 23R EXNS. ZD ID %
S L T& 7L — L TOD source detection DFRIZHTIF 2§ 2EAHA%Z £ o TS, segmentation ID
DV (IEFEICIX 0 @ ID Z2#D) B2V ETHENE 7 L — 4 ED source Y R b L7225
KIKER O 2a 7k M T 2LHATH S, Model PSF 21E2 L CT#lY R 22 EHG ETRRDIC,
SExtractor DI X0 N2 %35 X — XFHEZITV, source D 2 KE—X ¥ b EAMERE (re; K
KORHEOF D2 ELHE) OTmy M2 ORI _EHE L Wo L REZRS LTERTH 2 Z L2397
Dotz 513 model PSF ZAEL L, PSF % fifi o 72358 L b 725 o 72358 DR HB 2TV DD 81
T4 DR BiET.

Tomo-e Gozen FET—RICHIFTB ) 7ILZ A LERKBEEFEDRRE
R, EfE—BR CGRALKSE); EHED) (NTT 2 3 a2 =4 — a YRPAERERSERT); KI5, 1A
BT, RERVEE (RRY); EKE (HAY); s HER CREKY)

AREBAREEHE A X Z Tomo-e Gozen 12 & o T, FHIZBIT 2 HIFHIZERREDFE RS, #Hiskz f&E 3
ZANTVROBR DIz D L=— 7 R TF—=EAPE LN TVS. FLiE, Tomo-e Gozen DOEJE T — X T 1
7 L= L0 NS & O BRERMZERRKZZRNC, V7R A LTRATRL, KRB 7 L3y X
2. Single Shot Multibox Detector (SSD) &AW/ FiEZHFEL .

LU LBRLUFRE, BiEoEidT 28R5%2 3 L& 5 7L—aANL, (1) @HEDOKIK, (2) 2¢
FHRIK, (3) WRAD 3 77 RAHETH2HDTH2. ZHUTED, K7L — LB 2H O KK
%, KERHIA 20 7 DM 21T S Z L7z L, HIRICEAERKZRIES 2 Z B AlREL 7R o 72,

ZOFEEANTINTHEDIAATFZRRBICH L TT ALz 25 (K 3.12), S/N > 5 ORI LT
90% A LD, 52D 95% DBHKEE (AY/(RY)+FARH)) 2R L. $7, AFEIE GPU T
FEE X, RERAM 120 7L —24 (2Hz > 7V ¥ 7084 60 #) OBjEiE 40 HEE T TECE
D, UTNANEA LONEENAEETH 2 Z L DHERL TWE. ZOFEEEBICBIS N7 — X ICHEHAT
5 22T, FEICBT 2 R RIROFASHEICHIRE 52 % & & bic, HERERMIRIC K275 v
T aDNENEHSPICTE 2 L P/HINS.
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384

334

284

234

184

947 997 1047 1097 1147 1197

3.12: SSD TR S NEHOKK (§) LEERK (). EHERKEF 2 LI AT $ -
L.
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3.2.3 KWFC ZAUWI-H%E

1. KISOGP-KWFC SEAEZENKAEE
KK B (BUREE « ROCEEE), /IR (BREE - REELHIFT; BiEM (ENZRCA); KISOGP
F— I

KWEFC Intensive Survey of the Galactic Plane (KISOGP) &, KWFC % F\\-CIbERO SR DY 330
FHEZRELUTBIIL, Z2EE2HET 2 2012 FICHBLALRHKE 0 =7 v O—D2TH 5. I AN
Y RERWT, 5 WiES % 1H, 60 WS Z 3 WIFBHELy 2 LT, 80 DEBERE 288 L%
AC—ERREOSHE CBHIZE DR L (721, BIHBEE IS U TR 2). 2012 4F 4 A IC#H
ZHIMA L, 2017 4E 3 H £ TIT 25780 MDD TN HE1T - T, TRTOBHEZKR T L. ETLREMIZEFE 328
R, SmBHRIERii A LD F — =~y FICZED 4 SRR D % 728, 25 % & - B IR
1359 1640 REEITH - 72.

RIEEREICHET T, LR D X u 7B 3 2 5 D U AT C, BT & G E % i 72 KISOGP T
FARNBNZRIKIE TN FEA 9-17.5 mag BIFEDK 700 FRIKTH D, THE TOMMNTT 5 FRIKLL
FoZENEBH L. 2020 EEORETNEHEREE, (a) PRIV HFEEENFEE L 2o - BHE
WS 2B L 722 2 &, (b) SRRV 2 EERDEV RR 74 VEREIZOWTOWNER
EDZeD2OTH 3.

150

180

3.13: KISOGP THRH L7z W UMa BUEHE O /316, () KGRz FA (FEREE a) & U CHRENICHRRE L
TMEZERIRL, ZOEIIEMBEYE AV) OREZZ2RT. () W UMa BREEHED M2 FmMTRL
72 ki, KISOGP THith L Gaia EDR3 I X 2 @R EOERRAENE SN TWVWS W UMa RSO A E % B
R, REREVRERZ <Y 26, €7 74 F2REDORTRLE. BROERIX, NASA/JPL-Caltech/R.
Hurt (Spitzer Science Center) I X% % D.

(a) BHEZ, FHINRZERARDOHTIILIRNZ K Ron 2O DTH D, KISOGP THH L 725
HEDOENED S B, 7055 HABEEICHHI N, BEHEDS S, 2 ODEHNIHEML T3 W UMa %
DRMRIITFEIDEERGROTFE L, ZHUC X - THElEZ RAED 2 2 e B TE 5. 2MASS STARIMRRE A &
0 7 e A G DY TREBRE - BOEE N BT LU, A DI Lz W UMa B 1T
BE pe DEHED S 6 kpe FEE E TOIERHC O LTz (K 3.13) . ZO0MMIZH & OWT, SRR
DOREEERM S 2N TES. T2, 3 kpe FRE T TOHBED KKK LTI, Gaia R & - THIE
SN (Gala EDR3 DA 20 7)) e HEZ1T- T, IO REA L —HLTW5 Z & 2T
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X7z ALERFOKRFRA Fangzhou REN H3FE U758 (I LEEUSICBID 21%%) T, Astronomical
£ (Vol. 161, 176) THIR X 7=

Journal

10.25 i |
_es @ i i oo
". ) I 1 ® @
./,é%— GQ(Q\ O\A. E i .// 3 GQCQ‘ O\.‘
10.50 — .’/ D “. i i ./’/ 3|
‘,./7 ...... \\% & ®! ! o/
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| &
10.75 ¢ T ! o Od =
3 1
. 1°>8 al_ed R
-8 : ! -2
& \‘\‘ i | ol “‘
gitoo- A W ! i A L
2 / e L %
< ® < ! i °
S I
11250 & ®.0 o | i 4 ? %0
B e * I
II *\ N ~ | 2 ! &‘
/ o o‘{._‘_:r,f. /
/ ! i o/
wsol- % .. *, : = /°
/ | L
° . i | ;
f ® KISOGP I L R | o’ _
1575 © GaiaRP R | A‘;
® GaiaG i"...’.i—
® GaiaBP ! i

O WISE W, +0.1mag

0.0 0.2

3.14: KISOGP THALZEEEDK WV RR 74 VAIZEEOZE kR LB, KISOGP I2& 5 I N>
FE Gaia 2 I2& % G, BP, RP D3 XY ROTFT—&%/RT. FBIZIE, WISE#ED W, N2 F (FLEE
3K 3.4 pm) & Wy N2 R (# 4.6 pm) DT — X ZRTH, MEDEL DD 2T 272012 W, 12 0.1 mag 2/

ATV,

(b) KISOGP T, 27, 7 74 RREOREHNLRIREIZLEEZZ MHEL TW35, RR 74 V) AIZE
HEIFZFFEZL L, BAKTHERE L RiED > TW3. 251310 Gyr Fik L EMOEWETH
D, FA B —BIUNALIIMNEEL TW3 728, KISOGP 2MEE L 78RR I B W TR Z W
YEZLNZDITTIERY. LaL, PETH > THIRARMABIHET 2 RR 74 VHAH 3 & TR,
ZRSHIIRARM SR ORI 2 1HH 252 T N2 b0 e Hiffxn 2. SRRMBRICARET 2
RR 74V DEMBFARNSNTWED (J2¢ ZI1Z, Prudil et al. 2020, MNRAS, 492, 3408), &R A i fE 1K
DEBEZZLEFEAZLTHY, EDEIRRR 74 VD2 0EHEAS IR o TV, A,
KISOGP THiHH L7z RR 5 4 Y Ohd—Kk% WINERED JE/RIMRD RS TEEIL, Z0ROEEED
[Fe/H]= —2dex & D RN e Z2RA LK. 512, 7ERITHRHRREE £ Gaia EDR3 THHM
BEEEEH Z AR DE TR LN ZHER, BAE2 S 1.2kpe & D bEEN 2 Z 2137 <, BEDLERD 0.34
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WS HRAIRABRTICH A2 EVEOHE L U DTH R0 olz. TOENYD LS REREY D
DD IR R TIEERIAZE D, SRR RGO IERE S 2D DEERLRRIETH 3. X 3.1412, T DRIK
DX FXFERPEICBIT BT ERT.

2. BIXIF—=a3—FYU/ER IceCube-170922A IZ¥ T 3 AHERNEEA
FRRRE &, KERsE, TR EAT (REIR: - RCHEE M > & —), NlFEH (R X2 7 +— FRF);
KHE#AE], IifEz, )IBnERE (RERAE), | REZ, Nsgahia, MEHEA, HiEd (RESRFE); H
BB (KBRS, SN (ERERXE); 8KE (FrEAY); HPHE CGRALKY); SHER], L
TREE (ENLRXR); M RE (BRAY), RIEERE (B, NHEBE R TEKRY);
Gilligan, Christina K. (Dartmouth College); milLIEE, AHBGE (ERZKY);, REAET (BHE
KF)

MM IceCube EFRIC X D 2017 £ 9 H 22 Hici 2 h i@z x ¥ —=a2— VY 2 HR IceCube-
170922A 120 LT, AR - SERIME T OBBIHIZITR o7z, RERD =2 — VY /2 BPRA MDA ERER
FEWIH) 1 EETH o 73, 20727 EiEHE HONIR & F Wz BIREEBIHNC X D BH & 201272 o 7B RN (J A
> R) BT B ABRIRES, Fermi i RIC X 20 ¥ ROEED 5, 7L —H — TXS 0506-+056 H3%f it
RIKTH2EZbN2. CHEEZI LT —=—a2— b ) JHERL LTI OBRIEHERIEDEE &
5.

RES 23y FEEGKWEFC T, ToO 8l LT, A7 L —F -2 ELEERSAICN LT, 77—
FMEED?S g,r,i NV R TORGERZEIT L. BIFEF D Tomo-e Gozen Q1 % AWz 2Hz HiiAH L
DT —&% 10 TERERIT L7, A7 —LOEEIME X izh 7. ASAS-SN ZL—Fi2 k% E
=X —BHOWHRE HDE 2 &, V<A, AIFDETH, =2 — 1V 78 X DBEHATD S RIKOH
KDEFE>TWVWDE. £, ZOT L —F—DA[H - SEFRINTBYT 2 HEEHI D structure function % 3K
728 A, DX TIE ST W3S SDSS quasar =° blazar DWEZE) X D IZoRKE RENG SN0,
Fati 2 A EEIRK L KELHOBARTIE ZOREDRHLR LS 2R L TW5 blazar £\ 9 FEHLIZ 2
, ¥/, =a—1 V) OBMHFHHPER R TH o 722 WO RB B/ o NRD o7z, Tz, hin/-EiE
FECTHR LR T — X DOC & D, =2 — bV BH ORI BERITRLE & MR 678 O E B3
i, chsofReEHiamC e L THARL 7 (Morokuma et al. 2021, PASJ, 73, 25).

3.2.4 EHFERZHAUVHE

a3y bEROTORILE EDRE
PRI — (—HRY), BART (FNZKXA), BARE (HEKRYE), BAM, MEREER, PIAMA, SRS
—, FREE (RERE - REBRAT); MR (REREESRRSE); EIE T, T — (ENLRA)

AREBHFTD 105cm > 2 I v bR T SN B EIZRIZ 1975 FOBIHIBAE 2 & 1999 4E % T2 7039
MPEF N TND. 1999 FELFEE I X 2 BRI THATWRWD, TR T ORI BTN O FE
WIS ATV 3. 2 eid, KERS O THER 7 — L ORI ZEHREHRROMILICEMCHIH I NS F—
RERHETE2HOTHD, BELER Y LTUREFEIRRREZE LRV, £, ZASREFEE T TR AR RFIA
EARRICT 2720 T V2L L TRT 2 b EETHS. A7 27 MIZD LI RBEH» S, REH
HFFD Y 2 3 v MR E TRTFY 2T 2 BT 2015 FEICBAE R, 2019 4E 3 H OBEPETETOERD 7
TEMEDBTET LIz, MESINT —XBENRXARL T -+t & — (NAOJ/ADC) @ SMOKA 27 )L —
F12& Y DBALL, RS AT LA DBAFEEIT 72 £ T, 201949 H 11 H X b A BA XA TS, SMOKA
X, HARDNTNRKOARERFORAEN LB T —X 7 —h A TS RAT 1 TH5. BHHESEHRRIET L
NEBHT — 2% A4 2 =3y P ENALTEAMLTED, % - BEHNTHIUR, SETHT—XEBFT 22
CIATRETH 5.
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RIEFE, T—RT7 =4 TOFEZFHM LU THHEET 2720, BEERT Y 2 UIiconWT ol H x4
i, RXHABANER L. £72, 1989 FICHARKRFER X DEEE - A SN AREBIHTR 74 Ky b [5E
WD FHAN] OEDICBREEINEDT—FBEED 7 4 VA IRKDAF v U &2iTo 7. BEEHEFEYA XD
36cm OKEH T —7 4 v (B2 F5 77— SR1600) THRONZLHBFDON 7 —EEDT— X, BHE « I
WEMICERTH R L EZONEED, HT—T 4 NVLADT—RIZOVWTHEEGREFRILTF—& 7 —HA4 7
AT LATREAZITONRSEHEZED TN S.

3.2.5 EEHFEr F—LODRT, Ble

105cm & a1 3 v iz

2020 4F 7 IR E T IRRIERERSIH S N2 B ENA D o7z, BT TIES 233y P F—20DRY v
25 DRI BFAEL, HiEdk - BHKZ &9, [INWEFATOWREND - 72, LR, FREMNICKSEE -
72zeddh, —HEFLLOWMHOALBIUNHOREED - @ZEIT- 72, FROKFREDETLR)EE
DIFER R ZA BRSNS T2, TAEREIZ 2012 FFLLRD FHEHREZITS T Z2HELTW 3.

2019 FEED 5 DR BB LFFEICD - - BEHOFHIHRICEA L TCorES (F#EIEKE 2> o -5 Ok
FIREE, F—alEa) BERE, HA £ ROFEE%) OFHMAES X OMERE2ANREFTOm N 215 TTR - 72,
A DREEITOWTIZ, GPS HSEEDERER T Z L THRE L. F— ARG EBEREICOWTIE, ¥ O
(RA20D) TRETEIPZEMHBE LD, MY DXL IV ITRIZDE I DIEEEDrSR WD, R—
L AHED LA R 2 JNACEHIT 2 h D v X — 2R B L7z, 2021 £ 5 ABET, 4 = ¥ LICEEIRZ 2
LAV TORAEIIER XN TV, HA FRICOWTIE, SEFE ORI EIE y 35 FoRIK (R22) iy
DRI LTI ZZEPHHLZ. ZHRIOVWTEED L IITERZITI L ICEL 720D, 5l EHi g
FEREDIRMET 2 6t 3 5. 2020 SEEEIIMUC IR O & 5 RIRSF - B2 1T- 72

o FEEHIHEIERE (ontake) Nv 77 v THTH LT
o ¥ a3y MEEFTIHRLE

o Y23y MEEBEIT—HN—V Iy MIEFAR

o ¥ a3y MHIEMHKER

o 20cm ENLEF L > TR

o Y —ZUREMMIETL—ATYRT v T

o BUAKRGH L — L EARM 21

o BRIV —=>2

o ¥a 3y M EEFF AR

FEFORKMKEANEE DM LD/, FREFEO LM E DR ZITo72. ¥ 2 3 v MEEFICITRE, 7R
MO R HEDIRN D 505, TOHED Z 1/10 A L1-HED ¢ Z0RIREZHEL, B
BOEEMNBOWEZHED IR ULITo 2. ZOME, HAEHLEOHEEE e LT, mifittic, K/NlER
ED 1 arcmin BEL R TH 2 Z e B9 h o /.
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o N—LFELHEFES AT A
WEERE, g =E » SHAROEBLN 2V E— M CTE 2 X 51— FV =7 2HKE L2, REEIT,
INEBYVE—FTHIEICEZ L5112, a3y raryio—5— X FDOMRERFEIE L. — 5T, BIfEn
SETST2DIZD 205 2 b, BEMEF» SFERICHSINEHEEEREL TORWERERD D, 5
BEFNOITHUT 2 X5 BRRBEBIDETH .

30cm Li=fE

TFIEB RN H 2 30cm HiEdE (K.3T : Kiso 0.3m Telescope) (G ERTH# D Dall-Kirkham D%
IEBET, RE1E SHOWA B D E25 2 L TW5. 2012 FEALCRER LT 2 -4I1HR1E, AiEEICIRERE
Hill{#E%ME (ATLASTER + A7 7 F 5 —&) IZhilFrx i, oI RERIE Y 7> 2 % FHEL VL0 OE1E -
HRL= v b ORER CERERFTOMKBEEMZ1T 572, 2020 FEIX X S5 X EHE K Z 4 NOEHFHDHITV,
INHIW KD LE L@ RE A REIC R o7z, A EDOR, ¥ R—F—XT7 53 TDRX v N=HII— %
FAZSEICEWRA ML A7) —RiEMAEZED 2 2 e TEL. FREEDE, EiEFEE F— 2 ORI
HEHEL THEZITS 22T LTE D, BHIERREZITo TV 3.

3.15: (/) Wl#r S A7z 30cm Lidi. (4) B LWl s 2 7 24 (BE) .

3.2.6 HEEORT, B

FHREHOZITAN - 315 LIS

Tomo-e Gozen CHIFEHEI BEMDILTE, BIFEIBEM DAY 727 v TD =8, FRFHEKOZIF ANB LU H
EFEITo 7.
o [HHNFHEI AR tomoe. mtk HHAMEA, ANIAGRE, FHHBLE (7 A)
o B - F—aHl#IHEIEMDO NNy 77 v TR H BT (1 A)

@
o ZERFNKY —~A FIZEHE shinoharal2 BRI A, SEAIBIAG (2 A)
GEHEFN Y — A HIHE D005 v 7 - UPS A cHIEA (3 H).
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e Tomo-e Gozen —RFRIFM N Y 7 7 FHEHK tomoebuf-node3 Hrififif A, &EHBH 4G (3 H)
o HMIEREE/INERE I EAE neol, fpgal £y b7 v 7 HERRL (3 H)

o HH /MFCHILHEH R fopm-kiso FTFMEA, FE (3 A)

o HH /WHFLHILHEHH fopm-hongo FHIEA, RIAFKE (3 H)

BFstEM - SRIBDILTT

e Tomo-e Gozen 7 —H A T AT L
RAID R F L —YFMEHE L tomoearv-noded D N— K7 4 A7 #EZR{To 72 (6 H). F£72, 12 A2l
tomoearv-nodel,2 D N— K7 4 A ZHEEH TV, BEZILIR U7z, 7l 3.2.1 22K,

o SRR HET AR
Tomo-e Gozen #1V = 7 R—I TOEMARFITNIET 2728, teru IZ 10Gbps XIED v b7 —2 F—
REHFHEMLZ (LH) . %72, teru DRBERBUED-O, KEHEKE 59 7#3 HEHLEZ (3
H) .

o ARHRTRRRE DA
SO REBEINCR 2, ARHFHEME D 200V B (=M 30A) % 2 EEE L2 (9 A).

o HBEEBIHAKY T AR (11 A)

&R

e Tomo-e Gozen 7—H A4 T AT A
tomoearv-node2 TN— K7 4 AVEENR2MEFEL, N—FT 4 A% L7 4H28H,5H4H) .

o EVIKXET—HA4 TP RF A SMOKA 8
FHEEFERHC panda3 IR L 72728, BV KLARY T -y X —LXHhREEE S 5> T LZ (6
H30H) .

o ZEFERMRY — 1 FHEHEH
ERRERY —_A HEHERD 7 v 7 (REEFERE 5 v 7 #2) BB L7 UPS 23fbE L 72720, &
BEHRBALTHL (OH9H) . UPS ORkiBIE, ¥ 1 4 L BT B 0BT - 7-.
lustre CTHN— R 7 4 RAZEENAEREL, N—F T4 A7 2L (10 15H, 10 H 28 H, 11 A
20 H, 1 H 21 H).
shinohara 8-11 OEIHLI=v bD 1 OPWEL /=720, REMEBAL T LE: 2H) .

o BRI
kaneto DAL=y PHKEL =70, REMEZWAL T LZ (1A 12H) .

e Tomo-e Gozen —FFRIFH N v 7 7 5HEHE
tomoebuf-node2 T/HN— FF 4 AZEEMN 1 HFREL, N—FFT 4 27 %ML (3A 25 H)

o BRIGEGAH AT A%
KEELX R — L OBREEAA 6 7T 4 2 7L A WHEEDSEFE L T/, &7 4 AT LA AD UPS &%
B Display 7 — 7 VO FEM LT (3H) .
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3.2.7 Xy bko7—7 - BEKEORT, BlE

e 10 Gbps ANy v v —2 D% (7 H)
10 Gbps M54y b =2 DREIEIP 7 FL A% 16 HER L TAIND T — X 7 =7 A4 73 AT LR
HEHBERRICHI D YT, RO TEMAAHG EEAND 7 — XX 2B L. X2V 74 MK LT, 10
Gbps Mt v v —Z DAy VT =27 2L v FEFTICHKB LT 7 Xl %217 - 7.

o FaELVY—X—EH (9H)
Fa e OBERIEREHICRE L TWLE— X —ICIMEREEN Do 70, BEZ21To 7.

o I Z XY N Y —T XL vFVUTLA R (9H)
HEREHD Ay VU —2 24 vF (KREEFIEHE) TEHEo VA U TERVEENKE L0,
et td ownwy LA A L.

o v MU—JEEADXIG (12 A)
12 A 16 H-18 HIZP T TRFED Ay bV — 7 THRENHFEL, V— X —FHE#HR 21T o T 7.

o FAX [HfFEEADOXIL (2 A)
1 A RAID S FAX DSEETEROWAEE,FHAEL, NTT O FAX g2 BH L7, 49 FAX o B4
ZEE-TEBD, Yoy 7 2EEKD FAX #EEZ G L2720, TSI X 7=,

o LXx a2V T 4 MK
VPN H—=N—=D7 v 77— 1,10 Gbps A Y VI —F XL v F DT 7 =2V 277 v T — R
ML 7.

328 FT—RXT7—HhA47T

SMOKA (Subaru Mitaka Okayama Kiso Archive)

AREEHAT TR <7z KWFC, 2KCCD, 1IKCCD KU KONIC O#HlF—REZ7 — 74 73N, KRB
HNZHID IR —RICRBIE T WS, 77— A4 77— XDOERICBE L T, 7 —ERX—2ADOMHEEED, EEK

BRXFET — R R v 2 — O 2R RN 21 TTRbIhTW5. 77— XfENEtEE > & — T8l
T — 20 BRI, BlHEA R E O~y ZfE#HE 7 — 2 _X—=2{0L L, 1 DL R U 7281017 — 2 o S G R
2L, BT — X ZFERICE U THIAA S 2EE%21T> TWa. 2020 FFEMNIC SMOKA %7t L CTAREEHI
FTEED 7 — X R HFHEEN 21 4EH D, IKCCD OF— &% 1213 7L — 24, 2KCCD O F— &% 1537 7
L —24, KWFC OF— &1 36053 7 L — L DRHND - 7. SEEIL, 2012 FELEOGRRT — R 2RI X5
DE%% SMOKA DAh L ¥ X —HRZRIZTA L, KWFC OBHIEAB O KSRA PR TE 2 X5 1ICkho 7. &
RT =R BRI X7 OHERIZ SMOKA DFFREBEAILEZHITTEH D, 2020 4 10 A2 51&, SMOKA O2XK
E=REBRRY AT 4 (OZSKYMON) TE2KH X FHEBEORHZRMG L. 2012 F 8 A SHiHETOL
KAHRXZDEBRERRT 2 e NTE, % - BEHOF AP H/EINS.

2019 £E 9 A6 1%, BEWMRT Y X7 — A4 7 TSMOKA Photographic Plate Archive] O3 f23BHlA
N, 7L — FERESPEEZIEEL T —XOMEK - HUSHITA % L 518k oTwa (FHlllZ, 3.24 23K).

Tomo-e Gozen IZ & o THIF L2 T —XRD—E L fBHTIEAT — X% SMOKA IZ7 —HA4 T3 572HDD>
2T LDRERDMED TNV, SEEIX, NTEAT — X% 10 Gbps A+ v bV —27 %@L TENVKLAICH
BEIEMANIRIE T 2720, 2 v VU —ZER RN L, X5 EORE L B D 7.
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3.2.9 FREOMZTEH

L OEFRIMEEIE T ¢ L2 —BIGHAICLZIKEEE Y 52— - ELOBRIRIAZ
G SR (BREURY: - REBIAR); HhRAE EKY: - KSCFHE L v 2 —); BNE— (H
R2AR—ZH — FIHR)

Ib/c BIEHT 2 ORFEIKTH 5 Wolf-Rayet 2 (WR) Offl, LBV, YHG, RSG RGO KERE Y 7
AR =D -« ELEEL X F#, X520 AL EMMENDOTF SR OMIAEHINE L
HRZIToTWa. BT — ZGERIMR IR SRR 7 — X BUSDAEER F VU - F ¥ F > b=l
THD miniTAO /ZEFRIMER S X Z ANIR ICHEHE S N7z, KREEEOMEICE MR 2 MOHIHR 7 4 L &2 —
(N187=1.875um, N207=2.07um) & Ks XY F 7 4 VX —THLNdDTH 5. NI87 @M L1
SR HIDIIEE I R 72 KR Pao EFR S He MEFROMBIHITE, WR - LBV R OBICERNTH 5.
N207 13 WC 2 WR 2RIz [CIV] B ZRRANCMIETE 2. 274X —ty b bfGoh
% 2 X, HREOMELHAERD RED D DA TR L, BEDOKE REMTOREEERHIEL 72 Ks
ERE DT —EREBERLS G2 5720, HOREKS DI KEREEDIEHED HERICE L H oW 5k
BIEDORRDMICEN TH 2. ZHETIZ, KOJIRFA & I ZB/EH KR D LMC 12D W TR %
D, 2 BRIDFEHIIC & > TREZFHEAE RS Z e ZHO I Uz, BRI LMC O TH KEEE
WEZTIFE L, B IEF L 30Doradus B D R136 7> 57 TEMNEB L TW 35 N160-N158 1[222F T
DOERBEIRTDH 5. FriZ R136 fHIHIE 150 KIZEE 2 B2 2BEKREEENFET % & 3h, EOftAS
HELBRICIRPIRN S 79X R =B WAH L EZ LN, 2HNH»5I13Z L OKEEENFE SN
2 X DFEIR T L DD DEWZ Y T A X —D IMF RERICKIEST 24t FUBRESCSERICHEGRT
LAREMEDS D 5. MIRETOBIFER S TE X % &, R136 M8 & N160-N158 fEIEIZ AT TEFRK
HZER - R ENSEFINCZL L TW3 Z e AR XN 5. OB & o L2170, 4 OB
RoBEEHOMREB XU OHBOBEROMEY TV FOHEFTH 5.

2. AR —/\—Z MEFE NGC253 ODZREPRINT-BF K58
rEfE SR (R - REBIHIAT), PR, ER (BN KXA)

mniTAO/ANIR IT & 2 R & — N—Z MRFINGC253 D7 — & itz Tns. 7— X1 20134 11 H
OB Z > THIE X N7 DT, continuum % &L Pac, Paf & HONCEBEEO MM EES. Zh
bR THmT 2 2 L TREEROZE MO, ZOELE2ES 2B TE 3. SERIMRICDH 3/KkE
HAEEHR Paa 1X, AIHD Ha R EWCHARTRERICH 2720, X2 Mticsi <, SR E TRES 2
EATES. FHCX R N EE R BEERERICBT 2 BEAIEH 2 72 X WIEHEIC2 5. NGC253 XLt
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LEFHFHRNE ¥ — 28K T&D HOBAL L D 22N EN 1 BOOREL, WE L REOHIE, A5
AT — BR—ZANGLIHT 5 & & HIT, Bl OBEATRELR web R—Y TORRZITo TV 5.
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3.3.7 EHE#
AREBRFTCIREHIB X 07— X DAL O X 5 R Bl e EA LTV 5.

LR - F— LHIERER

FEH Tontake) T, ¥E, F—L4, BXUOR—LT75 v FVHZ Y7+ ND 74 L X—DflfHlE{T-oTW5.
YR F— 2B b 2 {Ea~ Yy FOEFRRAT— X ZABG R X, *v bV —27 %0 L TERAFTAO
CIMNHLTHITIZENTES

RIRERATEME
FTERE Tteru) T, MERHOLDOUTNOMEELEH L TW5.
o JRBHEDS - BifiA X Z 026D 7T —XHUT - fRFF - R
o KRT — RIS U T BHAISIFHIE - @A

H

o HiESH « Tomo-e Gozen DIRAEELTH

T, YRAT LICHENRRE LGS ICOE BRI EAT 2720, AEXEA—LICT 4 AL A % 6 KGHE
LT, R, EmHAT —RRA, hRTRAT =KX, Fvv b (Slack) P—ETEX2REEEMELTVS.

Tomo-e Gozen ERIATE%

Tomo-e Gozen (3% DEFTEMHIC L > TEHINTVWS. HiEEF—24 1 EIchH 2 F— L5 EBHKRICE 3 S
DY =T v IPFEINTED, 2heh s — XEUSHEERE, —FRRERA Ny 7 7 5HER, 7 — X @i e
HREDPIEHEI N T WS, 7T — XBUFHFTEREI I X ZOMEI L 4 DDHRXFTEY 2 — L LERINE T —X&
OHEEHEY L TWS. —REFEHAAN Y 7 7 51EBE I X 70 o S ER T — & 2B HBEE 3 2 1%E
BIZhRoTW3., —FHEEHAN Y 7 7 3HEHICRE Sz 7 — 23— 20 AFEHE T 2 » BEIMclE S h
3. 7 — XN R —RRIERA N Y 7 751, 57— X IS L C, TORES N2 ETL T
FRMTHAE SR Z RN T 27 =R 7 —H A T RT LRFT 5. TR0 EHKO LT e HE| %% 3.5, 3.6, 3.7
RS

3% 3.5: Tomo-e Gozen T — X BUS FHFTEH

B 22 R E ST el
tomoe-gozen F—LEtER=E (7 v 27#1) #Blllekoary te—1
tomoedaq-master F—23t8BRE (v 7#1) T—XHIG 7ot RAEH
tomoedaq-slave0 F—2itBHRE (7 v 74#1) 7 —XEUS/ERAERK (Q1)
tomoedag-slavel F—2itBRE (v 7#1) 7 —XEUS/ERAERK (Q2)
tomoedaq-slave?2 F—2ftBHRE (7 v 74#1) 7 —XEUS/ERAERK (Q3)
tomoedag-slave3 F—LETREEE (v 7#1) 7—XBUS/EBER (Q4)

A EEEICE T — R 7 — I A T AT LARRBE SN T WS, F— X T HRTERIC X > TER I 7 —
RET =BT —NATIATLDT —ZR—RAZEFIN, AL =Y —FRIREEINS. ZhZhOitHE
BOZRT %E R 3.9 1RT. £, AEOBPEICZBENCHER T 2200 ay Yy — LG BHEIRE XN
TW3 (£ 3.9).
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% 3.6: Tomo-e Gozen —RH{RIEH Ny 7 7 31 EH
Bk 22 ARE S FT &
tomoebuf-master F— LGTREE=E (5 v I#2) Ny 77 AML—YEH
tomoebuf-nodel F—LGTREEE (5 ) RAML—=Y 7 —F#1
tomoebuf-nodel F— AGTREE= (‘3 v IH#2) APL =) — F#2
( )
( )

tomoebuf-node?2 F—2fBHEE (Sv7#2) APL—I 7 —F#3
tomoebuf-node3 F—2EtEBHEE (T v 74#2) XML —Y/— K44

7 3.7: Tomo-e Gozen 7 — X fithit T FiA
GG 22 X E ST el
tomoered-node0 F—2GtBEE (F v 7#3) T—XEFH 7 — F4#1
tomoered-nodel F—2ETEHE (T v 7 #3) T—XENH/ — F#2
tomoered-node?2 F—LGTEEE (v 7#3) T—XENH — F#3

Tomo-e Gozen BIHIFAFIEAIIAREBHAO SR Y bV —2721F T 10 Gbps DAy b7 =27 THhEH I
TED, 77— X OEEPEHMPEH TIXFEIC 10 Gbps DEER Y V=272 FHLTWS. F—LA5IEHEE LA
FEDREIZ 10 Gbps DT 7 4 NTEH XN TWS. 10 Gbps DWFEICEZTZSACDTF5A4R—FIP 7 L
APMERAXNTE Y REEHUFTORY VU =2 23PN L2k y b U — 2 &2/ L TW5. Tomo-e Gozen #}
B EME VPN 2@ L T7 72 RAJRETH D, 2 v MU — 7B X 2 8o TOAUIREBIFT A5 2 & 8
HTE3.

3% 3.8: Tomo-e Gozen T — X7 —Hh A T AT A
FHEMEL AR E IS T well

tomoearv-master  AFEFTEMEZE (7 v 7 #1) 7—=hA4 THT—&ZX—2AEH
tomoearv-node0 AEHFTEEE (7 v 7#1) A ML= —F4#1
tomoearv-nodel  AFHFIHEMEE (Fv 7#1) RAPL =Y/ —F#2
tomoearv-node2  ABHFEME (Fv /#1) AL —Y/—F#3

7% 3.9: Tomo-e Gozen I FHFTEHE

G 22 BT el
kaneto AEEERH = FRHE
encke ABEEIHI = BB

Tomo-e Gozen HFFAEHERE

REDOETEMB I A X7 — A Z 212 Tomo-e Gozen DT — X BT 2 72D DEFTEMENEA XNT
W3, BRI DI & o TEREREERH T 2 720 DFHER, SRR o BT 2 EIT7 5 2 -0 DA
B, HUBRBEI/INKEH — R A D720 DFTEM, ERDH ORI X o THM/NeHIBRBENKEZ RN T 2 720D 7
N X LZRRT 270D BEEIEAXINTWS. F72, 2020 FEEICIIUIFEHEIEH OB K E R L &
T v 7 2 HBUCEA LT, SRtEEOARTE ABICOWTER 3.10 I8 & .
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% 3.10: Tomo-e Gozen WFFLF a1 EA%

174

24 B |
shinoharal KREEETEEE (Z v 7 #2) ZERETARY — X A4
shinohara?2 AREHGTERE (7 v 7 #2) ZERRIKY — A
shinohara3 AREHFTERE (7 v 7 #2) ZERRIKY — A
shinohara4 AREHFTERE (Z v 7 #2) ZERETARY — R A4
shinoharab KREETEEE (5 v 7 #2) ZERETARY — R4
shinohara6 KREGEHEME (7 v 7 #2) ERERR — R4
shinohara? — AMERISMEE (75 742) IR —~A
shinohara8 KREEFHEMEE (7 v 7 #2) ZERETARY — R4
shinoharad AR (9 v 7 #2) KK —~A
shinoharal0  AMGIHRE (75 7#2) KRS —~A
shinoharall  AMGIERE (75 7#2)  FEXKS —~A
shinoharal2 AREEFTEEE (Z v 7 #3) FEFHERIRY — A
gukiso REFGTEMEE (T v 7 #2) ERREY -4
gudata ABHRISIHE (50 2 42)  EFERIES —~ A
lustre AREHFTERE (7 v 7 #2) ZERRIKY — R A
naginata AREHFTEARE (F v 7 #3) HeSO #—~A
apollo KREETEZE (Z v 7 #3) HIERBEE /NS R H — X A
neol ENERIECR S HERkEE N R (D DEIR)
fpgal AR R = HEREE N (D DEIR)

Tomo-e Gozen [&EHRAFIAHE

Tomo-e Gozen DEHEIT — &RV = T R—IEBNFT 272D DEIEME A X v > S AEAEE 1 SEEOSE
BHEEY — N A= ZIZRRE L7z, FHid 3.2.1 2.

B/MERLAFER

AREBHFrZ R T 2 BBDORFEDORFA, REGAERNT ORFEFEE R, SRR, BOBELR L OERE
AT RCEEBR R AT 258K 12 BHELTWS B EHED -, BHFREREIERKIIR). 2h
5 DFHERIZ 2013 FEREEICE A X7z WindowsPC T, Windows 10 TEIfE L T\ 4. Windows E3RICIX FITS
ERFENT DD D~ H 1, ds9 DA, MSOffice 234 > A b — L XN TW3. ¥/, VirtualBox % W= {RABERER
T Linux BSHIET 2 X 512> THED, Linux IBFETIE IRAF BEATEEL 72> TW 3. SEFEIFZFHE T Tomo-e
Gozen DT — X &S K520, LEHGEMORN T RZIET 2 X 5107077, 2020 FEERITH 7272
FTERE Topm-kiso] ZEA L7z, SRIINERD WindowsPC 22> Y —iL ¥ LTHW, fopm-kiso TN 21T
SETHITH 5.

EiLX —h1 T RF L SMOKA e

AREBHFTTHE LBl T — 225 R T — 22 ENRKXERL T — XY R —DH —N—A~BRET 57
DDOENLRXET —Hh A4 7> R7 5 SMOKA GRS AREHE FEZEIC 3 BB I TS, Tomo-e Gozen
Ko THIR LT —XD—88% SMOKA X7 —h 4 752720, F—LstEBEEICH 2 —FREFHA Y
7 7 it B e AREHET R EICH 5 SMOKA FHERIE, H5Z L7z 10 Gbps 7 7 A NTDRA3->THE D, Tomo-e
Gozen DVHUS L7ET — X ZHGATE S X 512> TV 3.



B3 KRBT > 2 —KEBHIAT 175
EBEBmR

HWRKFEOBEGEERAD 1 BEBRICHRBINTWS. AERIFFINS Y b7 =2 230808 TEST,
KRENDOHZRFED XY b7 — 212085 TWNW5.

3.3.8 BAFRORwY D —0HKE
AEBHFTEILTO LS5 By hT—2 @A LTV,

1 Gbps FRRRY kT —2 - 4 V2 —2 v FEIG

BHFFOEAR Sy bV =22 LT, BERMARERDO v bV —22FHL TV 5. BHEIFTHN O S
(ARfE- R — LK) 13 1 Gbps DIET7 7 A NTHEHER SN, ANy b7 =27 ZHELTWS. 2013 FEH» 5
NTT DHT 7 A N—" ozt VX —Fy MEHRY—E2Z2HHALTED, 2017HFE2 ADSBIEINTT 23 2=
r—3a>yX OCN DA 1 CGbhps DY —EZRZFHLTW3.

10 Gbps FRIA®Y k7 —2

2016 £ X b FTNT D Tomo-e Gozen il 7 — X¥riEHIZ 10 Gbps DT T4 R— b2y v =T REHAL
TW3. R—A 2 AREEDENZX 10 Gbps DT Y FILE— F 7 7 £ NTHEHHE XN, 10 Gbps DBERDPHERINT
W3, Tomo-e Gozen Bl - f@tTFH Y SMOKA FHO 2 R0y VU —2003H 5.

10 Gbps A&y b=

2019 FEEICAREGILBUE S DH T 7 4 N ZFFH L7z 10 Gbps DEFRZ AR L, 2019 4 7 A 31 HISAKE L
B AREERIFTOMT KM E EIERCEREE I E) 2/ L CGER L T3, REFIX Tomo-e Gozen
DT — R % Z[BERRPANKES T —&27 v Fu— FEHT, FHid 50 Mbps OFIBEIRAH T 5 T3,

#EIZ LAN

AR LAN O 7 72 ARA ¥ b3, HERMARIOBIRS A7 4 F — 212 & D, AREE 1R #ERE (2013
~) , A2 (2017 FE~) KHBEINTWVWS. ZO7 7€ ARA ¥ b TE, HKOBEHME S X LT D
HEER AR O ESR LAN (sos) & 22FEHR LAN % — ' 2 (UTokyo WiFi) | EFXESR LAN 10— 3 > 75
(eduroam) OAtf, 72 s FHIZ—RFR 7 A7 >~ b DFEITHA]HEZR UTokyo-Guest OF|FHHRIRETH 5. Z DAth,
iy b7 — 2 FHOER T 72 2K A4 ¥ FSFIBANFICRE LTV 3.

VPN

WEBFINA Y hT—7AD7 7t 2%, OpenVPN ZH WY 7 b7 27 VPN ICK o TEHRLTWS.
VPN (% Tomo-e DB « BIFEAIZENOHFEMFZE IS AL TWS. KWFC OV E— MHHIFICEHEHRL T
W7z, YAMAHA @ VPN LV —&Z &2 W7z VPN b REENTH 20, Nv 77 v T LTa—F—%RELT
EALTWS.
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3.3.9 4S\ERKERIEIRIESS
SEHBAY GPS Bl%E

i BRIEHB KIS > & — D GPS BlIHIZEE D, 2015 F2 SR IFOCBIHZICHRBE SN TWS. GPS 7
VT FORFNBHZE X FICERE S, GPS ZER - 7 — XIBERE DN S - Bl BOX 3 E NI
RE STV S, HRLEC BT 2 R Z BN 2 @t 3 2 2 & THEKLESS X2 ORI ToME
EEANOBE 2RO 2 Z e BN LIZKETH D, HiEMRO—BR L LT, BT & ES & B otz
ToTW5.

BESATAXS

BT A THRXZEF—HHTRATOREOHE L &K, BEMEYL L TONXE, KEOREREORE, KH
BT OMZE - H2EBEE 2L AAT2 22 2FEHNE LT, BHa ke M SHmA 0 tE o e 22 i
W& D 2019 4E 4 IHEMADBB IR, AATES 2 Iy VEEFF— AL RRAABHNE2E0dtHO %%
L XS AREERE LICREIN TV, 1E2E L TRBEEYIN LR  Figg S 28X, YouTube O #E)HE =
4 7EAEH —E R (YouTube 74 7) Zili U TIAL —RICABE TN S. 2020 4 10 A 21 HO A U A VR
ERETE, BRREAHBEE LG 12,000 A, —BROHBERIED 260 A2 Z 27 72 A03H - 7=, 2021 F 1 Hi2l&
TEAHFEFEHE) ¥ LTRX - FHIFHL L2 7 F v 2 vdBlthid . 2O A4 R T, A7 A - v v
Fr 7 INHTIE 2 ERFICHE SN2 T4 T H X7 TREBRIAT L 38R 2 K, LU OEEHR LD XS
IZhEoTW5,

B & YouTube F v > 3ova > 7 > OFEEIFAHH R, 4 > 7 7 Ot & 258 OERII AR
HEHFTAEY LT3, 2020 4 11 HIZEAHFTREE 2 2225 4 70 X 7 ORI § 2 fHE D IERISHiS X
N7z, Tomo-e Gozen ® HEERRIS 2 7 4 L HET 2 Z & T, KERNLEHBNKNZ YouTube 74 7DF ¥ »
FH—EZANHERBELTWS. X7 AMEEE 3.11 12D 3.

£ 311: BZESATHRX TS AT A

HAZ SONY a 7sII (2020 F I ) HDMI /)
Lo X APS-C H 16mm F/1.4

2 4 THEMES  Cerevo LiveShell X
Lizkag K70 BE, BTR 50 B

EERE ISO 100-204800
AX B T ZN:H
WA ez
LHEY YouTube #H# T v > F1

2020 FEEIGEEEA 21T - 7223, EZEOKENS LR T2 HBISREDL S X 7 ORERKEC LD, HEIS v v
N UMB 5Tz X T OHBARIRERED 72 W 2 DICR WA E TS LT\ ds, BFEIZ AL HE &
4 <=2k o CTEIREZ OFF/ON 23 2 Z L THEMEREE 2 K518 oTWd. %72 2020 FEIE, 2D
AT AT LEBELZL, KEBIHFTHRED 7 4 JEERAX 7S AT D36 EF &2 To7z. & D EEET
MR (EREMMY) ©H 2 H X5 (SONY a 7sIID) 2HAT 2R Y, ZEMNLREEZREE T 5% L
. BRI, BIIED A X T2 AT 4k DOEGT: & O i 2 HuIIc PEREFHE, BIfEO L EM R ¥ OMGEEZITI L &
b, BTN Z & D TREBFTOME 217> T <.
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Z BU—ADHRE

2690929 1:39

ElEREE

211827

X 3.28: 2020 £ 10 A 21 HOF U * » FEREFEDEED YouTube fHEET — &

HEETHFELXAXS

A ETRAAER e 5 U, REBHIFTICEBEZREPIRER 2 R X 72 RE L. MEARTHEI N2
KERZILL NET 2 22T, RTRATOREHBFICET 22, oG oh- BB ENRE L
WREESZIT5 Ze ZHME LTVWS., XL IALDHEBREHNZDODDEEL T, BEMEY L ToXE
R, REDOEEREOR X, REBUFTTOME - HREMEBEE R ELLAHT 2 bHMNO—DOTH 3.

A&, AT TED, ¥ 2 Iy b F— 25t L e 2 @ROCBIHIM D B 1238 R L 7., 8T
WIBFTLIANC, BIE, EE, BEIL LAY T F Y AT E— L, HAEBETRSEE I A SAKEED S X
7T LADIRMEB X O/ HETRERED R — A R—V 2@ L THEEBEE 2175 . HAUX 1 K, "B 10 5481
B - BME SN 2 EBIE, BEMRAEETICH 24 HBETAEHE LICRBINFAREOEK I X7 L e T
NBENTEY, ZOEL SO 2 XPAROHIBAED TR T2 Z A TE 5.

2020 1 H OB, K& b7 70 b L EFIGER 2K L T\, 2B L Tw» 2 Ei{RIZ S S ETTR
HEDR—LAR—I MR T 0 — RFBIENTES.
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2021:02:04 18:40:00 JST
F2.8 30sec ISO3200

3.29: REODEZYHZWHRE (2021 2H4H)



3 FSCRRE I v & — RGBT 179
3.4 EH, BIE
3.4.1 &R

SRR 24 FEICHREESEREEFFRI 2 UG L, fREEEE 21T - TV 5. KEBRIFT & EARTE & OARFERE DOIEZRIZ
TROED THofe. AEFEIFR I F Y 4 VREGIEDOFEIC LD, WEEIKRELBO L.

FiT e % R IENEL(N)  WESRE (N - H)
HHRF (R v & —) 4 365
HHRY (> &=L 15 47
E KA 1 2
R - fhFES 16 53
A E 0 0
A 0 0
Z Dt 11 13
it 47 480
3.4.2 HiF
2020 4E 4 1H L ETREEER 2R D X 7 BRI
4H1THS5H3IH #FMaorvA LV ARYYECEBRAERES
7THS8H KRS S
8H1H KEBHIFTERAIAB (YouTube 12 X 34 > 5 4 i)
SH9H-11H %5 23 [\ RIS (Zoom IS K B A Y 5 4 VHfE)
8H17TH REE AL
11H6H HEEEE KA
11 A30H ARE BRI R A MK S (Zoom 12 & 34 > 7 4 BifE)
2021 4 2H6H TEFHEEFHE I—754 27 (R REUERRE)
3H15H PEZILUHY = T R=I N

3H26H-29H 55 24 [\] B (Zoom WS KB A > 54 v HfE)
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3.4.3 187, ERIEE

2020 4 H

6 H
7TH
8 H
9 H
10 A
11 H

20215 1H

2 H

3H

L F 12 B H R

F—2& - WRAE U R

HKER - BN 7V =M

30 cm EiEFIARE RIS

EEREH B

tLF Ny e X —FHE

FENEXI D

BERA 7 — MR

KR ERFNAR IR ST U

ABH - F— LGt EREBRILE TH
ENCEE (e b

JBE fm ALY

E i PR

YT & > 27 piig

a3y MEEFa Y be—7 — B - BKREEM
r vy 7 2EEH FAX #EE80

PDS EAERR
FELYY7—F 273y ) —=v7
AV Iy —XVTFUR
FRMER 101 - 102 + 201 B H ABRIFAHE
ERMEE TGS 6

HZMR B B S NS T

AEEEHE - 1B A LIRS eBINTEH
MEERE S — 7 — 2 - RIESXETH
BEAVEER R - —ER{L
FKEREE Y — 7 —WE
F—ATHEE T 74 ZBEH

ERMES 101 - 201 - 202 BE NERUT - B 7 REH
JEERE X A ARG
ERE &R D EE T H
ERER 101 BENZETE
BRI 7 a VB
BRI ERE 7 — 7 — %

R — 2 BRI R T

L F 12 7 HEM

RIS —~=y bR

AR ERG/KTE

K SFEERFN AR IR ST s

3.4.4 BEXRE - AR

2012 02 & DIERE - BIHHET 2K 3.30 1R . 77 7 OF AN HIER, REDRHEME, KENFERE (H
FHIE I X 2 BIHIRTRER) 2223, HAER (BHIEMEE) R (BIHIEMER) X, KWFC & Tomo-e
Gozen DEHFEE L D, 2NN TDEZRTHH L.

e KWFC

HMER 7Y 71 —L428 20 exposure /| H A EIRHTW 2 HEOEIS
AR - A 72227 b7 L — 40 5 exposure /IR F7213 300 &) / Kif U E/R STV S

R D E&
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e Tomo-e Gozen
HZh% 4 7Y 227 b 71— 4% 180 exposure / H DLERSI TV 2 HEOES
REfIZNER © A 7Y =27 b 7 L — Lh% 45 exposure /B[] F721% 250 MFES / e DLERRS LTV 2
R D& &

2018 4 2 A5 6 HiX Tomo-e Gozen D B ZHEfH X T WIRD o Jo e, BIAIERD 7 — ZIFEE LRV,
Tomo-e Gozen D FRERERHIHART IXIE KRN URBERIE O MEDMK L 72 - TW 323, 2019 4 7 A © B E#ERIBHLS
DRI X S BRAIBITOA TR Z e bh 5.

100 S S B B B B I . s s s B B B B B
80 - ? 7
1 A | i i L AA
i [ H ¢ Sl
60 1 < 1 TS K ** ‘ K i i ,XJ:\‘ U 3
R S N [Loa W YS! xR |
AR ATAVER (594 | ¥ P A T X ERE W
40 H Py % : X Rits I X i /N Vi ¥ ™ X H :>$ B\ -
[ oy ! : AR i X : . LK TR n : !
% ] : t 1 X \ 7 a0 q X2k [ i ! : T
\ : : i p \ % AN #2'( T R ¢ / R\ LYY
: : I [\ e \ 3*\:\/‘\- X PN W
20 . "\ F R Y2 vy VL Ny .
Py ‘ W LR ¥ L% ; 3 )82 : ' ‘ i
o JJ AT N 2 T B AN N TN T YT N A TN T Y N TR N L1 [

4710147101 471014710147101471014710147101 471014
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

3.30: BERR L BIARR. FOBHME, ROHKHR, OBIHEREZRT.

Fio, BT OIFREZK 3.31 1ITRT. 6 FROFINXT L, 2020 F IR TFE LD BOERETH - 7=
0.7

0.2

0.1

1 2 3 4 5 6 7 8 9 10 11 12

—e—2015 —e—2016 —®—2017 —@—2018 2019 —€—2020 =@=2021 ==@= 1

3.31: FEHDOIEREK
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3.4.5 RBRTEHE
FEEEKR
PEREEED 11 A 6 HIfThbhr:. EAGKEISTHEIEII - 7.

BEFALIE

HEOEBIFTOAREE, F— 4, WIRINCEBIFER OBESLEH AN ORIREFZ ED 3 Z 2 T, 2 OAREYHHE
FoTW/ Z2ZT10 A 22 HiIZZN o N EY = BEILEZEF IO L TH 5 o 7.

A OO T RRAEX R

AREBHFTTE, KEEADOHIGE LT, HEREZOTHL N REFEREAHOBRERL XLV E2EEL,
AFREHDO A OHW 21T o TWd. £, REROXMIGE LT, F—ATORARPEREZME S LGN
WS, REDRDHIUI TN —T 3T 2TV, ~EHIRZLDAPELZ LRI ZER L TH D, BRI F— 4%
HREOMKAZIToTWVE. T, HHICOWTUILEE 1 AL WS HIRZR T TWE. RiFoREe LT,
AFHFPRVE Lo DITRAZ XD, AR LA L E BEICHRGHEZEML TEESEZ 2 K51CL k.

3.4.6 IRIBHE
EBAVEN D
AKEH, B — o, TFRNBIRIMEES, BRI OB D oA DR % il e U= SR ER 2@ L CEMBLTW

%. BEXIDIL, EHEEB L U TBIFTB Y EM T 2 s > N— AMt > X —~ DL, WEERE £ CHINIFT
BTHo PR, MEBRICEBZLL L TED TR W,

F—LJtAIREmE

F— 2 LR, ATEOARDEER (2015 4F 2-3 A) 226 5 EPFERLTED, RAICEADIKE L, B
FoTRBELEBI2EMIETTITEL TV, 22T, 2020 £ 11-12 B IR RICEBEZL LT, F—adbfHl
REHDH — F L —A AWMl & A1E £ TOHFFIOWT, BIARDEER, FX D 2 E 2 D TN =720,

3.5 P8
3.5.1 HEHIUVHE
AEERIFR
IR N (HEBEE, FTR)
e S (B
IR S (BT E, 2020/04/01-)
HA M (FHEEME)

B (RTEPE)
SR SE AT A=
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AXFHEMREZ—
IR EAT (HEBUR)
AR BE ()
Ki# 58 (RHEBI)

3.5.2 NEAXRSHAEE

L

3.5.3 AEHAFFEBEFBAEAKS (Zoom IC&3F >S5 VM, 2020/11/30)

TR S (kY & —E)
ANPR B (BEIFTE) ke S R BN

HREXVN— — s e -
BESASNT iy i Gosoks) e W— (B Rgh)
BH REZ (FERLKY:) 6w (BREKY)
3.5.4 ECEREIE
1. RARrse B i &%

BALRyZ BEAFR B S BAITZE (S) (2016-2021)
(/& =¥ 434H) MEdd R BN & 288 T B SRR O
+TJE 57 FEARIMRRR SR (2017-2021)

(] AT 74H)
HA Hi
(FHEHTFE BO3 fAsk & HIEH])
() AT 74H)
B H—AR
(] AT 74H)
T 1 —

() AT 74H)
e Al
PN

tJE 5F

1) AT

A 24

Hw I

TRE Y 2 3y M EEFRAHE R CMOS 4 X 7 &G L7k

AL B

BEARFFE B FrA i sitse (2017-2022)

PE IR B - RCF - RINHED

MEHEIRFZE BO3 - B IR D AR IS R AR EIHITE 5
HEFREEERDOIERE K

B E & Bgpse (B) (2018-2021)

MEEBE KR DOMHIC X 2 M NKIRS 4 X540 DfRA)
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