—H IR

BAXXZRBNZBERICL 5 EMBES

Observation by New Technology Telescope (NTT) at La Silla Observatory

K %0 KARIE JAXA FHREAZ D3 (7
Fri4m))

WM v

B R 20184E2 H25H~3H9H

5 Y La Silla 1 #l] /T ® New Technology Tele-
scope (NTT) IZEWVT, HFE&ELXPIC T 205
7" B & — # v “Near-infrared observation of
shock fronts created by ultrafast outflows as a
trigger of AGN feedback” 1232 < Bl % JZiti L
T3l

IHEERIR% (Active Galactic Nuclei; AGN) 12
fFET 2B K7 5 v 2 & —)v (SuperMassive
Black Hole; SMBH) OB &Y, 2 ORI D
WY OMEITHICIE, OISR oG e
Mo T 9 (Kormendy & Ho 2013 for re-
view). TD I ¥» b, SMBH ¥ BEGTIZH WO
RCE 2 HIH L Evisss o b L vz (it
) ¥EZohTwgd. L»rL, SMBHOHE
NGBS =2 ZBRET Lok L, vy o
A R HARZ CEFNIT/NS T, Licwso
T, HELZEHT 21203, (o620 vy —
D7~ T7 v b2 AGN KD & BERIC R L T
I oTVw2REPHIEEZLNTVET
(King & Pounds 2015 for review). ¥4, Z 0T
FVF—REOHCFE LT, AGNT Y 7
n—EHSOTO T, XEBEH» S, 20
AGN T D 10-30% b 038 &+ 0 &k 7
% b 7w — (UltraFast Outflow; UFO) 2381l &
nF L7, UFOIZERMZEfh 2 iRy 2Ric kD
REL2Tr—nO7 9 F7un—%2{E), Zhi
U CREMNCES = v ¥ — 23§ 2 v ik
PEILTOV2OTERCDPEEZLNTVET
(King 2003). FFIZ, ALMA % ¥ OB T
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OB D & B kpc BB WL 2077V b 7R —
PERIShTEY, o7y 7un—Ik->THE
TE BRI O 7 2 25 & FRUE S U CRTE DS IR
L, 3HICSMBH~NDOFREELIZ 6N TL
29, WO T4 —FNv 2y FULIHRESN
TwEd. Lo L, SMBH b Hpc LN THEIHI
S 2 UFO DAY kpe 2 — v D RHRINIC &
THWERLHZ T 2001200, Bl 722 3
BZLWVIREET L.

Z I THAIGTAGN I TIE S 1 2 BRI E
HLZUL%. & LUFO® 3 \WIZUFOIZEmEFET
279 F7n—REMZEMANLKTZ2DTHN
&, 2o CTEMME CHAER YR L CE
B 2 E2139CF. UFOMTEIEL Tv 3 Kik
BEE 2 H L Tw 2 2w Han o2,
TURTIR—ILEB T A= RNy 2T FUFDOE
L BHIORT —BHOFS» Y m 5 E
ZF L. 2Z2CHA&IE, AGNTOMEEE %
V=29 37291, RO [Fe ] 1.257 ym
¥ [Pul 1.188 um ® 2 KD fffIC# H L 780
PIFO izl g Lic. 2 2RO HERREL 1
B D L IR 3 Z e pHIONTE Y, B
Wkt & > TV 2 BRBE Tl [Fe n)/[P 1] >20 ¥
R 22 en»MfFsn 273 (Oliva et al.
2001). FEIZH D OFEFRIEIIC TN Y R
A>T BDT, 1E ORI BT i
DREFRBE X RD B MW TEET. 227,
UFOZHLTHEY, »OoE Rz FE2HLT
VRV (TRDLLEEY = v M & 2RO
B2 \) AGN ORIV LB 2175 2
YT, WO & K, UFO K o i 5
I, $%#HDBLUFODTRXIVE =TTV b7
O—EEIN T BB T2 2 v
kA x L7c. BNG, La Silla K SCANTT L
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$#12 visitor instrument ¥ L THY O i3 v Tw
% LRV 0 Y28 WINERED 7688 2 v

L.

BN, 20184E3 H1H2H5HD5HM %,
ftho> WINERED F — 2 0@l ¢ ¥ = 7 L T
FL7. BEEOA VA F—IUWEESPZ Y =T Y
VBRI, FrVTL—varvEED, HHO
TR eFIrOHIFT 2 IS TIOIIEE
mABRT L. k7, % ibﬁﬁﬂ’i%bwvha
PIUETTNADDEILDT, ZDRFITZDLHD
HIWTCBUAETE D258 - BIE 21T TR el

TR 2 R ARRICRIA T 2 701, vV E— Ml
WHFERE 2 H20H 2BUEICE VT H RO
H BV A MCEEHRNL 2T OANAICEET
HpreRELELL #HRYLT UFOXAT
ZRMKEE [Feul/[Pul 2 RT v, Y
FIOMFHE Y OB E LN E L. Gk d 3
D OEEZBIEIT-> TE Y, 9 bICHRE
RT3 eEZ V&Y.
SEOEICELEZREM iz lis L
fo, HARCHARRNERHEE S L OGRS
BRICE LR L B s,

BAXNFREB/IIEBERICL 5 EMBES

Anglo-Australian Telescope Observation of High-z Radio Galaxies

K M hk (BRRETHERIE >
2 —WEE GEfTLED)
W A—2 b7 07

B [ 20184F6 H13H~620H

FAE20184E6 H 13 H A 6 20 HIZ T, #—
2 b7V 7 KXEWHTH T % Anglo-Australian ¥
HE (AAT) Zffio 2Bz 75 7cd+— 2+
SUTANEMLZLICOTHRELZT.

ZoBMoHNE, 913 2% L OKE Very
Large Array il TEH OB 7 — 2 2 G [AE L
72 5 R BRI O\ CIERE 22 RS RFE O B ¢
HLVHEZHET 27012, AAT 4 m PiEbE
P TAMDERARZ b v eiG2 2 TF. B
RN, BREACIERICHZ WY 2y RO Z
CTHILN TV & T, Z ORMEMHAN I KE
BTHY, HODOEKRT Iy 2 R—nd 21 KE
HOI2®, HHTECORAKEPEICH 5 Kike b5
ZALNTVET. Z207c®, /50BN %
N3, WkOBEKRT Iy 2 F—voi
Lo B CTEHEETY. N THshT»
% P IRE, SDSS ¥ FIRSTHE I ¥ — ~ A I
& o THE S NIAIBDETH 2 KRG HE

H113%k HE7HE

(0.5LLF) Xk, Mo THEBHEDE ST

BIERICE S T & L. Lol ngmﬁ
> TG EIIRI D& B WHEIC A 213,
%D#@Di?.%_f,&bwﬁw— 13
SDSS T & AIIYEFIE C© & 72 5> - 72 FIRST & i K
PERFIRSTERFO LU LS H 5 2 v iciEH
Lil7. 2LC, s ORMEEEIEZ ATH
YERGE X, 913 2 9§ Hyper-Suprime
Cam ¥El& i 7" 1 275 24 (HSC-SSP) DA
ey — 2 (SDSS & W K35 L, Egw) & H
CIHHE R L 2 L. 2 OFER, HicicER
Filmt% DB & ZHIAE S 5 Z v IicIiL,
ZN 5 T EE IR ¢ 135 s 2 BRI CE A
IRTZEerbrh L.

L»L, ;omﬁaﬁﬁﬁ@zﬁtvﬁg%m
2729123, MBS RETY. ZOHMNT,
M;ﬁkavu7ﬁim®MW£éﬁ%mv
BN O oS EIER L £ L. 2 0B
13, HHERZZO MBI S O 2ov— 77 ¢ Hfr¢f 7
WL AATEEBED 2T I ECH
B aiGr L, ks H 2 = —H%—RIk~N@EF 7
I OHUAEAE T 2 Bk O BRI 2 57 C B <
AR 111G
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AAT R BIE, ¥ F=—2 6 TRITHE T 1R
BEIL, SOICHT (B nv— OlzIcER
RN IG) 3WERE o 2o/ oo b
HH FF. JAPHIZIE UK Schmidt 955 8 % Sky-
Mapper S §i 72 ¥ 2B D L Fins i ATV T,
F S ITEAPERIC B 2 RIKBIH O— KU 72 -
TV Y. BAOBHNCIT4 HE O L HE Y Y
ot L.

3N ET HCE, BATO Chris Lidman K
CEIEIS IO WA R L & Lc. B4 H
2, BB RFE ey V=7 OO R
25— B ED Sk L. (E»HEE
STNVMHY F LIhs, Bihs— 20 RHE7 A
TENLEMRLTEY, Mol THELL
Dol ZEDHIRNTT. HIc K RRIiaE &
ny, RO F—20EBIce Y LI
75, BIEES 7 — 2 T 2 B T2 8 2 ¥ 3T
Il

AT OFER, £—4"v FOFTLRHCAH
HTHHZ VR T, 22 FVEHST S
TV dbhrh L. Yo7 urEonz
TH, TNHLDF—RIZL - T, FANCHDET—
2D &HHHHEE LR ITIRE ¢ 0 Hiig» T & %
T, 83510, BIELEARZ FvEH VT,
AATHEBE X 12 L T 2 4 mik e, o
LI CRIAD 72 BiE L T8 m s~

BUHIRGTO AAT 3.9 m 2l © 4

BIHHER 2 fTo TS v e EZ T Y. 20
DF—=RCH5HDT =22 HbET, TI1E3Hm
BEHSC 2l e L CHI CIaE T & 7o /i i iR
HOIERZRFIAL Th<2b hTF

BIZIC72 D 2305, SRIOMEHICE L TZR2
BT E & LI HARSC AR R s B EG
B L OBGREOBRICECHILBL g .
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Constraining the Clustering of “Typical” Quasars in the Early Universe

K % a7 mekk GRIEKRED2 GEfT4E))
B A—2Fr3507
7 [ 2018F6H13H~6H21H

We used the 2dF-AAOmega spectrograph
mounted on the 3.9 m Anglo-Australian Tele-
scope (AAT) at the Siding Spring Observatory

in Australia to conduct the optical spectroscopic
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observation of the z~4 low-luminosity quasars,
which are photometrically selected from the im-
aging of the HSC-SSP S16A Wide2 dataset (Aki-
yama et al. 2019). These low-luminosity quasars
have magnitudes around the knee of the z=4
quasar luminosity function, suggesting they can
represent the typical rapidly accreting supermas-

sive black holes at the epoch. Our main purpose
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of this observation is to investigate the evolution
of this unique quasar sample by probing how they
occupy within the halo, i.e., the small-scale spatial
clustering, at z=4. The follow-up optical spectro-
scopic observation to obtain their spectrum and
determine their precise redshift. We were allocat-
ed with 4 first half nights from Jun. 15-18.

On each afternoon, we focused the spectro-
graph and configured the first field for the night
observation, which started around 6:30 pm local
time. After focusing the telescope, we started tak-
ing the calibration (fibre flat and arc) and sci-
ence frames following the observation plan. The
supporters from Australian side are quite nice.
Before the run, we carefully discussed on our
configuration designs through e-mail. After get-
ting the site, they patiently taught us how to do
spectrograph/telescope focusing, to configure a
field, to check the seeing, and to take the calibra-
tion and science frames.

Although we only obtained an exposure time of
~3 hours due to the cloudy weather, we still gain
valuable scientific results. The preliminary re-
duced data suggests we may detect 11 new 20<i
<22.6 quasars at z~3.5, which are still~2 mag
fainter than the current known luminous quasars
at the epoch. Moreover, we included some radio
galaxy/dusty obscured galaxy (DOG) sample
from our collaborators in the configuration. There
are around 20 new radio galaxies identified in this
observation. We will continue working hard on
the data. Beyond the scientific results, we took
valuable discussions with the Australian astrono-
mers. The local support from the AAT side may
be limited from the next semester, so we hope our
experience in the run can help other astronomers
having/applying for the AAT time in Japan. In a

word, we gained a lot from the trip and I am

B13E B

AAT3.9 m Hjaifi

greatly indebted to you for all of your support.

A =2 SV 7Y A T4 v 2T v
RKXEIH % 3.9 m AAT HiEHi ¥ 2dF-AAOmega
R T, HSCHRBSHEHM 7 ny = 2 +
TIF 6 Nfe 7 — & S16A Wide2 7> b DI BRI
SNIARITRBEADENE S = —F — 1R L T,
AR 2T & L, 2h b oL E
7 = —H—I3RGRE4AD 7 = — — YO
Frnugh2s D IS T 22 Hi b, 2 oRHMRokE
ERELTRHICKEL TVWIERT I v 2 Fh—
WERET I R->TV Y. ZofHloE
T HWE, 202 = —Y—FEO BN &
DR R RE L, FHTNS WER 27— v D
25 2% v NIV THIEZ 2D 3 2 v i
HHL T, Y, Z0a=—2%rz—
Y —HES D & 5 RIEEYE N e — TR 3
PERFRLZ B TEET. RLAOBINI6A 15
6 18HD4FEMEIY HTonTwE L.

BEWH ORI, DR EMAEbE %
L, F4630U» LUk 2 2 BIORYIO X —47
FEEGICET TH 7 7 A N =2 EE L 27, P
HOEREADELDL, F—RBIEAD7 5 v
FRT =2 v THBERIGL, ZDd 3B
T T, FPREBEERRL 9. F— 2R
FIUTOYR— FFEFEIZL o2 D € BHY
R—FrE2LTLNZ L BIETHZIZe-mail ®
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Eebns oy S5

OO T, 77 A4ANN—EHEX T :?%Eﬁﬁbit
fo. BIIFTCO  ¥otds ¥ B O #IE, fE
aBb¥, 77 AN—EH#E, v—1 oW, Bl
BLUBIET — 2 OBIFICOVTE - b ) e A
TbowvE L.

PR 6, SENIRKDIER Y 55 HIRR 3 K
DOTF—=2LPEETSEHATLED, 21T
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b D H 2R G2 B TIEL
r2. o LM TIRinNy FOEHRT20-22.6
LD 1HOKSTRE35 D2 = —F —%liERT 3
JEYBTEE LI, IO RIKDIEIZZ DR
WKHDP 5T 32 D7 = —H— 5 h b 2HifE
ERECLOTT. 3 IS NGRS O & —
7y b T B EEIRERIFT R AR MERERIA B [RIRE 1B
L, 20{H @R O 7 ERIEICHRIIL £ L.
7 — 2 OFEFTIIAkE L TTTo T & 3. Bl
PFEXIE, FOCHIIOCTIET Tl L ik
%ﬁ%?é EWTEE LI, KDL RA R X —

LB OIS O LR 6N 2 2 v icis
D o HARDWZEE 3 - OEE % FHv 2 581
BERAORBPENIS>Zerdirb Ll
A, ZOBHNCBCTEZ L ORBRETG2 2 enT
FF L7 RENCHT 2 X HRicowTURH L %
ER
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