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EARCIE ALMA iS850 7 — /74 77 — 2 2 mKRIEHA T 5 2 & T, {EkIThb N T % 7215t D 10-100
EOMBEE 722 I ) PEGEDO KBy — 2 7 20 7% BE L, BV v o T2 2 & T,
FRFUBFIRDEE T 7 v 7 ZRF(0.02m]y) T TOF v X—Hh v v+ %KD, FHRIMREE RS (CIB)
DFRCHPBEZEDOHFCME A DI VY —ATHIHTE 52 & %7 L7 (Fujimoto et al. 2016, Ap]JS, 222,
). 2HiE CIB OEIFEDOMRIHICBNWTRKRERANAZR M=V LR B4R 20, 2022 4E 12 AR T C
IC 100 FD G IR R I NT W5, ZOFXICE W THERKIL, ~y 7 VFHEESF R L o[t GLRIL
MEED) 7—2 DR EITO, AIHEOFERET — 2 THhBETE R w I ) E Y —2AREOWEIE T
3% 2 &% Bo1F, #ICNIR Dark Galaxy” & ML CHESL CREREIC 72 2 BT IC#E L 72,

FEARKIZ S S, EitofstcR a7z IV EERNEY — R0 A X2 NIwZ L Iclllik %2 FiH, 3
A XDMEZIED T, ALMA EiEHiD 7 — X T OHMR 2 LZ 2 RIS XY uw P ETAZ Yy X v 7
PO a—FEBEL, N7 7 v 7 ZAOHHTH A XL REOBBRERD 2, 2 OfER, LUFER L 7«
> Ty A4 XENHEOMDMHRICOWT, ADHETIEZRL, EofHETh It x I nNE TILARWE
FEI et cn 3 2 TN L 72 (Fujimoto et al. 2017, Ap], 850, 83; 2018, Ap]J, 861, 7)., Hfi o+
A XDEmEZ T T, [Cull58um D F — I BEH L., Mo R 2 v X v 7 i%xiT52a—F%
FAFE L T, X R MEFED I U BoEket - BRI O At ot ic b~ [Cul B2 5 SRR A > T
22856, [Cul v —27FFET 52 & %2/R L7 (Fujimoto et al. 2019, ApJ, 887, 107), Z DFERIZFH
VA D S JEIC IR 23 2 (RFBRDIED & . HUATER O R WRHHIC T 7 P 7 e =2 o Tnwb T L%
HEUC R ORSAER L 2 D, 2022 4 12 AWM T 82 DB %2 2R & o 72,

BEARKIZ 2 b OB % IGIC ALMA O KEUEREE ALPINE FHiEi2 ALCS Hlljo EEGHF7EF — 212 b 5
L. &L T3, ALPINE FHED 7 — 2 2 W8T A % v ¥ v 7 Cid7a < AR oWIHsRmic
[Cul~e—23Mhid 2 L 2R L, WIHIRIM D% < ic[Cul»v —23Hhid 5 & v 5 IR 2 17
T2 2 LI L7, ALCS GHHIC B W CIXHH ORES 0 L 7 — X T 2 — F 14 5 3G R 72,
TDRHT, K% 6.02 ICEWE L v Ao 2R T 82 7R L. ALMA O S0 eeIcE ) L
v ZDIERNBEMAADE S Z & T 300 pc DZEMIIMFRETHIE L NI FEEOREZHL 2 ICL, 2D
L9 BRI mllE 3 2 R & BIEKR 2 7 v 7 & L T % (Fujimoto et al. 2021, ApJ, 911,99),
FEARKIZ X Sic, #HARIM 720 kAR 6 LETRO2» > Tws QSO oKEE T 7 v 7 & —



) (SMBH) OFIEICEEMZI0% . 2 ORJE%E RIHT 2% b #ED T & 72, ALMA O S0 fRRED T — 2 %
Ao LT B L v X o# ¢ SMBH OB B HEE % 5% % nREM: % 1544 L 7z (Fujimoto et al. 2020, Ap],
891, 64), X 51T QSO DEHKIC DIHFTREIAT, av =7 v RFZOMIEE L L oFIfFE L LT
QSO DIEAIAELFEIC H 27 QSO 3R 7.19 OFHICHELET L L 2R AL, FEEL LT
Nature T#t5 %17 > 72 (Fujimoto et al. 2022, Nature, 604, 261), #JHFH TD SMBH o 28 75 il E
DIFEIHICH T CRESIFIN MR L RoTWw 2,

DX ICHERKIEALMA O 7 =7 4 7 Hw - KB T — 21 X 2 G 2 B L. Tt i
2 i [Culffi o —DffZE, L v XEHWIFE. QSO OfFex &, BN D% o L[HEFE
T EF L WITE T % Bt L JIEIA W B e 2 T3 28103 H 5 Z & R L7z, 51T ALPINE
FHH > ALCS GHlid ALMA 12 X 2 KEUE 2 EFRLRIBIZEICA D . Ol E 2R 2L, #hzala
=r—vavRNEENPLTREOA Y7 b b o TR EITAS2Z LR LTER, TNETOHR
&L THERM L ZEDT 92 fid Oz L. ZOHICIiIMEEE%Z L A5 ErnTEEE & ko i
XhEENT WS, HEBPL L LTH% L D ALMA OBHIRE S HRIRE 3 dkic, JWST Z#FHw7-#
HIFFEID R L CHh., 220X bh iEHESHFINS,

PAEoBEIC XY, BEAMEEKIC 2022 5 HARRSCESMISRIE 2 53 5,
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(REE] Wl #BE (edb £30Y)
GEB] FHEE O 255

IR E KX, R AFHEMZEM . FHEEHERICT M (32—) 87y FOBRR, 4D
BrfRoftEiciEb s L L dic, FHEYYORBVEE L CHIGHE I Nz, REICDRZ Y ES  oMES
B dlEin el 2 bt . FHPAROREE AT Icb2r ) T IMHNAL, T EbDARLTRAKD
RERFE 52T, . FHMEVERAERE JAXA) TV TTFHEF v X — DK (2005
) #EEIN, Uty 2 —R2ED bz,

FHAGOMEIL, A CTFHREECTHIHE TR O NP M 2B X 20 TGO AMEZH
KT DE okl it &Eod, NEAFHICGEH L2922 eXbNbONAFHICED X ) hEKE
b, NEOFEEC L2 AT EABE 2 DL S CHETE 20t I fRRE & bic, HVEBK
EILOHEFCE L 2 &L LTIRIBEIN TV 5, JAXA FHEE v X —Tld 2 5 L2B&% Hific,
N BROBREIR, HEXREKRLE LA DBE 70 77 a3l En, FHoBEEHE T
ZIZICH T 5 REPENOLNTED, JAXA 72T TIHRLTHRLZABRWIAZY &> THIIKDREL 72
ave 7 P RFEEMREKINAL TS,

)1 I3 IRAE JAXA R BHEZTH 5 13 JAXA AN CoR A DB 2GS 2 h FhEEFEA TV S,
FHBEROHIRAZE KT 2 THAFHSER (YAC)] 0EE, [T - Fif - £koa (KU-MA) |
Bl D FEARF LN, 2o ZFHOME - MA@ L C2ENRA Yy b7 =2k REFELHAIC
FHEBEHEET 2WEPETN T L, FHEVIHMPOMOBI LA T IBRELFLH I L
oTEh, HEHEDAL LT, MR LERT 2MEACLIEFICL > TR ERZ 282K 2 & el
TWwb, FHATOMEZ BANEIZIC L QEHOEZ T E 2W)IKIE TFHAFGOR] LI h
Tw3,

INDDIEFNCHE W TIRILFADOEEREM DL IO AnSNTE Y, KCHE Y LT~ K
UYL ORDIDOREDH L, FHEVIREDLLLEIRRLRKOHECFEE TV L) EET, Hiko
BEFAZEDFHAFHEOMEEL LT EINTELN S, FHEE DLW AEE, X 5ICIEEC
DT BRI EE G SAEF O Z M2, 2022 FERXAEE R EZKEGT 5,
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