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Do (BN B & o RE B REEST - HAESALSET - fAERFE EL ISR 4@ A - KL -
TAFEYEEE AT LA B RSO S8 i A R M PR BB B B S I AR » A sg XEE
¥t Subaru FEE A SRS EDHETES (Hyper Suprime-Cam Subaru Strategic Program, HSC SSP)
FIEISEL Y MR R PR 2. (Wide-field Infrared Survey Explorer, WISE) HYBUHIEER - =]
RERY S AL EAE B RIE - AR SEEHIE (photometric observation) 715 g 4L
(cosmological redshift) Y5 » 7E%E e RERAT AT ISPk EE | 46 (ElfAEE RS - R —E#EK
BRI G e G A AR NE B - &% 0 BEH=(ER R &AL AE
SHUFE > AR RBIR S R g (A2 B 55 (Subaru Telescope) ) HHEF G 1T -

Abstract

The spectra of high-redshift supermassive black holes (SMBHSs) can help astronomers reveal
the Epoch of Reionization. Although supermassive black holes are scarce, they are brighter than
galaxies and last longer than gamma-ray bursts at high redshift. Thus, they can be used to
investigate the properties of the intergalactic medium at the Epoch of Reionization most efficiently.
To understand the evolution of the earlier Epoch of Reionization, more high-redshift supermassive
black holes are needed. This research cross-matched the optical data from Hyper Suprime-Cam
Subaru Strategic Program (HSC SSP) and the near-infrared data from the Wide-field Infrared
Survey Explorer (WISE) to search for more high-redshift supermassive black holes. By targeting
the highest redshifted sources, forty-six candidates were selected from the color-color diagram,
whereby their astronomical images were carefully inspected and therefore identified. Finally, three
promising high-redshift supermassive black hole candidates were selected for future spectroscopic
follow-up of SMBHs.
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EFERNEBZFE—TRUBANTR > SIHEEAGRE M87 ERT .00 TERXEE R
(supermassive black hole) ; HIRHE - 2410 » FARGERS > BRI ZHEZRUTFTARYENE 2 Kt
JEER] DU E EHIRGE ?

HREEAHBANY B AR E R - B R BRI 5T T D E T R (e BRI R R S8 5 HH 2k
Y - FERRERYEAR R AT - RICEBRELAE T8 HFEAVR S e BB RE 2R - ¥
AIFEFREMA el S AR T EREL - E—RHME » B TR REE RSt A R
TRZHN W] U B AE & BIEH R FHAEE - E0FEEs [ 7 HRATsr - PR
BB > 1SR RS B IR E BB IER S RO T R DA F R e I -

REFRER > THEAFESR > 5 E R e ARSI - SRR -
i I R 2 RS H RS (E T M SRR - T AR o ERERER THEE > z QL
{E) = 6 I > FEEERIFHIGTR - FHEXR "B, - MRS bR SRR » Tk
MR BB TR E SRR TS ARSI ES: - A L& S
BT HIES - 2801 > FHESRIEOAE(EEERS T > mERA IR -

FE R B BIRR O CRE I SR AR S o ARMAYT S > BT DUKIE P ER R
IR HAGE AR AR » (AL > RCBEREERFHIEENERNEERT - IR B EMHERE
—F TEFFEAVEL - AT T EHABHFE R - S RSCER - S DI e E
BN S BE N E BB - (FRREDGE TR E S > BEPEE S FHEAIIT -

— -~ W5EH®

KL EEFA Ty BERL ) (EESR >7 WEXEERE o #EH R E SRR
HSC SSP Deep layer f1 UltraDeep layer 2 F£f1 ALLWISE 2% GEREEE) » AR E
JHI7E (photometric observation) F1F=H741f% (cosmological redshift) FYFEE =Y z (ALF%(H) >7 1Y
HEAEERE > AR TETEHIE 2 >7 SRR E{EEE -
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(—) BRI
KT R AT RAH FER T F B0 2>T R E B IR - K T HEWE R
REERE > W7 EE I BENER 2 5= HY HSC SSP Deep layer A1 UltraDeep layer 2
2% 0 WA HSC SSP A fHEFAIEIERY WISE StEERB ALY - Akt - "JLEEIH
BT 2 R0 y RS TR A& R S B
2>7 RN E B RIARRIMROCGECAIB FIAT LTI MR Y (0.8~2.5um) » AH5E
ZEHLTERE
1. Subaru & A fH 1% S5 B 8 R 51 & (Hyper Suprime-Cam Subaru Strategic
Program, HSC SSP) /%525 (Deep layer) ~ #8525 (UltraDeep layer) EHIfE =AY z
'y &8 (= 0.8898um A1 0.9762um) 7% (L T fE##% HSC SSP DUD )
DA BACE A 2 E S EE (Subaru Telescope - [El— ~ BUEIE
SLIE ) HYAEE . — < HSC SSP &1 & =FEBHIE = (& /4 (Wide) ~ €22 (Deep) ~
22 (UltraDeep) ) ~ grizy Tu{E AR RS AN S5/ U A3 I8 » PHECHY FLAD
ITATAMFHERTETES (41 UKIDSS-LAS ~ VIKING F1 Pan-STARRS1 - FHBALL#EL R
—) > HSC SSP Deep layer #1 UltraDeep layer 2 ZZHVE MR EF RS - 7 LB
SRRk EAG - HAMITE R - ] DU BT 2 4G - AR s Saibt
FERBRHRRIRA € BRI A E B R - AUTZEi TSN EE 2 -y JE8E
fyEFR - Hrdh 6,908,601 & 2 fGfE 2 12 1Y A el WISE By &P & ELE -
hscMap /& HSC SSP EF&E BV KSGEEG A A4 - et HSC SSP LS
o WA A E R A S Y HSC SSP IRy KSGo % -
hscMap: http://hscmap.mtk.nao.ac.jp/hscMap4

(E—) mEHEE st

Subaru Telescope [484[E ] - HUE https://subarutelescope.org/Gallery/tele_dome.html -


http://hscmap.mtk.nao.ac.jp/hscMap4
https://subarutelescope.org/Gallery/tele_dome.html
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(& —) Subaru 8/ 4 7FEHa%mééﬂxﬁﬂ”riéﬁéﬂﬁﬂ%ﬁl AbI T FAYBUHIA 3 Ry 22 Rt R ZE
Rz > BUHIEEE AR HSC-D F1 HSC-D/UD Hyli sk » HSC-W Al i At A Ui -

Subaru Telescope's target fields along with the footprints of some of the major surveys to date [48u5El ]  HUE https://hsc.mtk.nao.ac.jp/ssp/survey/
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2. [EIRATAPMRCR B £ (Wide-field Infrared Survey Explorer, WISE - [& =)

Y WL JEHE (OF £ 3.4pm) B3

WISE stE VB E SR (E K2 - &5 WI (3.4um) ~ W2 (4.6um) ~ W3
(12um) ~ W4 (22pm) VU{EES - Hor > W1~ W2 iR il UEHI TP 4TI (Bum~
8um) 2B > T BIEDEIEALAS IR AR B - SIS 40 2251 - WA H E(E
B& - HENVBEBESHNHMALIMEENETE (0 IRAS ~ DIRBE) (Wright et al.,
2010) » ARHFEREA WISE EfE Y ALLWISE 235 - &AM TEE TR
G WFCE HSC SSP AVEUHIE:E - (I EFHY 4,803,957 & 2 AGEL HSC SSP
Deep layer f1 UltraDeep layer &5 LLE -

WISE Image Service /& WISE 5T E BRI L4 > fefit WISE S8k
RS > HE R & AU E e SR A fmaE & -

WISE Image Service: https://irsa.ipac.caltech.edu/applications/wise/

(8 =) Bl MR R BN 2

WISE [485[E F ] - BUE https:/photojournal.jpl.nasa.gov/catalog/PIA17254


https://irsa.ipac.caltech.edu/applications/wise/
https://hsc.mtk.nao.ac.jp/ssp/survey/
https://photojournal.jpl.nasa.gov/catalog/PIA17254

(#%—) HSC SSP F1 WISE BLHEAt il 5% ~ ITALHMEETEHENETEREE - JEs iR 2
%~ AR ERVEERL -

PRAETE AR | PR E FEfEAT
(TZRE 4 (deg?) (AB mag) (Fa1D)
HSC SSP Deep: 27 Deep: z: 0.63
(Aihara et al., 2018) 2~26.3, y~25.3 y: 0.64
UltraDeep: 3.5 UltraDeep:
2~26.8, y~26.3
Wide: 1400 Wide:
z~25.1,y~24.4
WISE RZE W1: 19.6 W1:6.1
(Wright et al., 2010)
UKIDSS-LAS 4000 y~20.3 1.2
(Lawrence et al., 2007)
VIKING 1500 z2~23.1,y~22.3 z:1.0
(Sutherland et al., 2013) y: 1.0
PAN-STARRS1 7 2~22.3,y~21.4 z:1.07
(Chambers et al., 2016) y: 1.02
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1. Topcat

Topcat 2K Al DA A R ot 4% ~ 4@ BIFRATASCER RS » AbT7e(EH
[RGB & HSC SSP M1 WISE Y23 » Wi4gHLE &4 R mE -
2. SAOImage DS9

SAOImage DS9 /&K I LLER A S oot 3% » W0 LA FITS R& 28 8] K 3 i RS
sAGHI RSB S - ARWTFE (6 FHEE#RAS - i HSC SSP 1 WISE By ERHE R R
PeZ

(2) MR N E & RIS & T A AN AV ERHE
1. NASA/IPAC Extragalactic Database, NED: https://ned.ipac.caltech.edu/
NED s #E 2 0H5T ~ MRETEHTA FEDRZBEEUAIGE IR - RIS 2 INEAGHTE R -
2. SIMBAD Astronomical Database - CDS (Strasbourg): http://simbad.u-
strashg.fr/simbad/

SIMBAD 242 ~ f2 (2R ERHBNIGE SR - WK 2AaHVE R -


https://ned.ipac.caltech.edu/
http://simbad.u-strasbg.fr/simbad/
http://simbad.u-strasbg.fr/simbad/

= JREE R R

AHFFE R
(—) BEHS (quasar, QSO) BliEA K& & ) (supermassive black hole)
FERSERZEFIEDEIR eSS 2 (supernova) FI{IEEET4R)E (gamma-ray
bursts, GRB) » —f&st Ryl KN'E B RIANAER R IUHZ R3O FrEE - BRNEER
TRy 2 TR E BN R - fFFERHF R E LTI Bl — S 2 &
#% (active galactic nucleus, AGN) -
FHE BSAHEIN 2 RB0T - (AR LLERE S AL AT IS N S A - (RIL - SR
BEAGHEMD - BFARWOE R E & AP B -

(=) FEE41 % (cosmological redshift)
FEZ TR - T EHIDUERERAR - AT HELR - A ERK -
T EAGE AP EE T H ARSI R - SCR RIS - ST E AT HER TN
e ARBEMKR - O ACRF AN T HE G AR - RCEFLIAIBRE A
FH—) stELBEZ
Aobs = Arese * (1 +2) (2(—)

HrpzREAGE ~ Aops REAEFIHDEII K ~ Arest RIFIRHDEILRE &

B TUIZEFEIT » SRR S CE M FIEIE (2 BK O RBE) BYIEST -
DAzl A R o EUDAS L — 2D fE = REtER u~g-r~ i~ 2 JE8R
Ry SRS RS E BRSO R AV - BB — IR ERVALRSE 0 - BUAEIRYIAL
BEICRON R E R - SR R RHDZ Bl R RAYE S A 1] UG 2] - [FEE
eSS HBE A E BRI - NS4l NE B BRI CALR T £ T 414
SRS FEEAMEHDZ O R & ~ 15 ] RO 2 AT MR B B8 -

Redshifting of a Spectrum
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(BITY) 22— B AE 70,0 ~ 2204 - 2= os"E;a%"iAf%?’ TR f8 (T S B 2
(Sloan Digital Sky Survey, SDSS) £ u ~ g Z JE SRR B -

The spectrum of the star Vega ( «-Lyr) at three different redshifts. [48i5[E] ] - HUH https://ogrisel.github.io/scikit-learn.org/sklearn-tutorial/tutorial/astronomy/regression.html -
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(=) FIEEHERRA (the Epoch of Reionization) B A & A YERETIRH (%

FHT ISNRNEHVERS © & BT EE > g MEaRd - EEM
Heit BRI UG4S - T IR ERE R - 121567 #5 (A) 952 o S48 (Lyman-alpha
emission > FHYERINR) FI M RET BB A E B R IHALB AR LAV - FH P Hy &
RS o FHREEETHBE] n=21% > TG R N FERRRHAR S o B4R - BLH
T I SR [ VU TR - RV BRI SSRE Rk MRS SRt AR AGHY
ek EIRAE o STERAVRIGEELR -

FH A BRI RS R R ] S AR T TR T RO S o SSGREY P
A o BT B RV IRA (S PR BB - (BT A 2-20 AR - e
z~6 &R - MR E ERER - SE A DI IGEB TS ORI > PR ROE ~ ATRITRATA
SRS S A IR DR, - T FIHE NE ERAR DGR EA AT S D
PEE FHARALES - KRR EALEHIH S o UL > BRI IO RS - LLAEE o S48
RERADEREAABEIRE o WGRATKR - NIL - ZORERAY Rl & R Ry DR -
2RI > s M B 2 AVEEREAR ] - EEARS o RN R AR B TS
R AL RAVIZSE ~ SLBARE A (B E AR A FIRFR] MG P E ik
W > FER MO RS EFZ A o #F#F (Lyman-alpha forest) -

PrELZSE > 2>5.5 BYFHE A RIS - e IRWCRE g EE N E B IR
tH HATE RIS o ST RAVEEERE - 17 RIAHY R, EIP R —E A ELAEH A S
o FHEREEEE T TR B (57471 (Gunn-Peterson Trough) (FLIET7) - FEFHIELEIEEE > P
B DUT B R R AGARF M DUR T E TP TP PR AT - ] DA S o ARMARIIK R R
ARG IE S SR P BRI ST SR AVIRA ] (8 226 ZHF) = [E]7S o 1 SRR eRta s s A
K= o AR BRBASARERIDY -

ey -

J103027.10+052455.0 (z=6.28)

fy (107" erg sTem™2 87"

5500 6000 6500 7000 7500 8000 8500 9000 9500 10*
wavelength (&)

(B ) 55— {E R (TR0 Tk R R S - fRISEIFHUBUH - ) & 8450A % 8710A
ZFEMEAIEIR e e iase (flux) B 0 - 2 REKEESAE -

Becker, R. H. et al., (2001) Evidence for Reionization at z~6: Detection of a Gunn-Peterson Trough in a z=6.28 Quasar. Astron.J., 122 (2001) 2850. doi: 10.1086/324231
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([B73) RIFDEREREALRAE R EEE o W — RV BIFDERRAVAIRSE A B MR - BUR
K2 o FHREERIELISEN IAYES - kel & - AR EEESH RSN E 2 ARG
A > ARIERF MR TR s e N B RIRRY 70k -

Bob Carswell the redshift evolution of the Lyman alpha forest [4824[H 1 54 + hitpsipeople.ast cam ac.uki~rfc! -
(PU) B HIK S22 (observational astronomy)
1 SUEHAIEEDEEE
JEREAIE (photometric observation) Fit {5 F— Z 51 [FEELANZE: ~ BRI
fiPR 2 FRVESREN 2 G T - KASEREEE (spectroscopic observation) Al =] LA
HMEFZHGHYE RO - BFERRAVBOLERE » H— XA BN EH 2% E
AR - AHEGRCELEE - SEREHIE A DU (EHE - KBE ~ REHEUSZREHVERN - It
Ah o ERDEREANE o] USRI R EE enl 22 5 B el - NIL > ABHFEEE AL
J&E ] E B ek K B R -

2. IEBERK

R > REFNBEG V) - SCEAES - R RIEFENERYR
BEHERERNERIESFENFNRESE - o] ISFEAGHIEIEE (color index) » if
BE 2R "B - CIEEER > oRERREL - = (EESEIEES
W R R > o0 Bl DA 8 Er5 o R ~ feaily - (SRl (color-color diagram) -
AILUSHIZAGHIBAE > AR EREE A -


https://people.ast.cam.ac.uk/~rfc/

B EeREAE R IESE S RE (M — RO » & —(EPIAG S 3 L H e
HRAE (B FAAE) —EIRSRAIEHEE A - e YRR ENER - &
USRS "Rk (dropout) - S (EEHHYER EAlsERA G HEEER
AYRCEE: - BEiE (2 AR B R B RIHY e & RAK - AT LS5 B SL
T EHE RS Ry Y AR 2R -

HY 2>7 K E B R AR IR ARE HEAL Y y ISR NEE - w] DAE
F'y e B B P 25 L fl B BT

3. AR

AT o — (E S g 22 [ EAHERRE - DIAHFEEEFRY HSC SSP &
BERP > 2 A0y TR AT 73 Bl Ky 0.63 FFbAT 0.64 Ffd » TR (=M
g —(EERAESEG A 0.63 AFP/0.64 AIVEERE - AWIFE{EB & HSC SSP
DUD layer 2 ZH01 ALLWISE 2%H; > HIfR{E HSC SSP S iy it kB &
AV RERZZREE By 0.7 FBFD > DARE(R HSC SSP ARy 2 4G F] g E B & -

(F1) AWFEEEA 2 ~ y e WLESRATRA

AFARIZEEE 2 BIETRAZL (Aops = Arese * (1 +2) > B—) HREEERA
BRFNTEIAISE  y RAREXNE 2RI HSAEEAR y JESHI A -
I - ALRARHIZES: o B4R (LFEEE Tk R B RS A AT B R ) M R & R
y BEERAVELALZ B - IS o SHRAERILIG & (1215.67A) A drese ~ Y TESRAVEDHIR EL
(9762A) FXAdops * fliETPA WLIESHERIIES » #5 y IEHERK ATEREEH 2>7.03 ({2 BE 0 -

z SRR TR T AR R i) y JE5E - B SREA R TR FHTAL
SN > RTRDEIESE 2~ y (MEIHe A E R - 2 F y IR IR B AT > B2
z Ja R i LRI RR R 2 % (25.1mag) LBy JEHR (24.4mag) K - & y (N E—2AGHY
STfERMRI - HTLUE z e gefEnt sl EAeHY o] RO BT e R & (i - o RoLETe
EHENT - 2 ERA A IR 227 WE K E B -

FHY IR AMRALRS 2 2o Eal £ E a] RO R (RIE T (a) ~ (b) ) » HSC SSP
Y z My R A S PR fE G R T AL MR ELHY WL sk o MEHy = - (It
Bt ERCARRTE R (-WL BV NYELSY) - EEEGERENE S -



il - SALSEE B RIANDCGE TR EATALIMRI B (RIET () » (HE
5y ISR ATR B e FEERAR - SAE WL BRI EIH e AR SRS - 5 2 AGHT y-W1
HEK > % RGO R E Y IBSTR BARA ATRE A KRG - AIREE =4l B -

Rest-Frame Wavelength (Angstrom)

1000 2000 3000 4000 5000 6000 7000
1.2 T T T T T 2.0,

| Solor 5Gyr Single Burst
f
W.‘ ‘5“ WFC3 F160W HAWK-1 Ks
1.5
Y Lof o 1

Py, 1 - [ E]
L% E \b El

Yy, 1 2 \ 1.0

* N = 0.8 ;: -

I Lty g 2

iy fus
Iy 5 0.6 o

3 AT} z
fla iy " Ny > 0.0
ety " Z .
Lotbifimmecs, ooy
| (&) m"’\%"!"" W | 3o
W Mo, | 8 i i
. e T Y i ] H w1
Pa {’aw[i::“r-,\ - - ) P 02 i{
N — . N . | 0.5 1.0 2.0 3.0 4.0 5.0
G : . (\\;. > 25000 o6 ; i sl gl 4 { A (pm)
e 500 1000 1500 2000 2500 3000 3500

(a) (b) (©)
(BEt) () 2fEE REE ~ (b) (B4 E £ ~ (€) z=6.6 MY K'E & DL ERER - 18 2 B
BBt S P H] R E (4000A ~9000A ) » S R HAE A st Al B4 4L RS ST
LLANRRZ B (0.8um~2.5um) > H 3RS o B4R AL E y SRS AR B, ©

(2) Pickles et a. (1998) - (5) Almeida et al. (2012) « () Pons etal. (2019)
=~ WiFRIERE K5k
I S & HSC SSP DUD 2 #7411 ALLWISE 2% » F4etpi @ & aRiny e -
B E— 2SI EFRED B SE R AEE - &% CEEETEEERR > (THEERR
Hse it MMy S o - Pk REERR A E B -
Gl S
(—) N&#k HSC SSP DUD Z % k. ALLWISE &ifffEf&H WL ESEHE R 2R
1. "N#{ HSC SSP DUD &iRlfEH &7 z Ml y IEEEHERIVESR (TEERTY
SQL F2=CHE R 5% —) -
2. N#E{ WISE &ERESRE&H WL JEHEME R ALLWISE £ o iR
ALLWISE Y& REA - 85— E - FrllJcH Topeat ffEsY HSC SSP DUD
ERAVEAFE -
(1) 340<RA<360; -2<DEC<2
(2) 230<RA<250; 52<DEC<58

(3) 140<RA<160; -1<DEC<5
(4) 30<RA<40; -7<DEC<-2

PO & S VOEFRE o> A1) Tk WISE 1Y 2308 A Topeat fi & pl—{EfE % -
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(&) {EF Topeat B AR -

1. ¥ HSC SSP DUD £ - ALLWISE 5 %[ A Topcat

2. BopBRaERAEEDA (algorithm) @ Sky (RLELE] LUFHZRRAVRE ~ FReE
LR EAMHERER EHIfIE) -

3. HSC SSPz fly JEHEHIFAMENTIE 73751 £ 0.63 FFIAI 0.64 A1) - RIILRPEGHF
MY R FRZZECTE £ 0.7 FF) & HSC SSP DUD 271 ALLWISE E = {HIF]
MY ERS O B ERZETE 0.7 AR LAAES - B HR R E— 288 -

4. {#F] Pair Match (F] LUB & W {EA~ [F 2 RAVER]) BE M ETE -

5. HHEGHINITERIES -

() atpahEaERnEaE
1. 1F Topcat &1 » /AT mag=-2.5*log(flux)+zero point ¥ HSC SSP F (& H]
FIHTE R flux (S ) #aE L magnitude (B2 Z5) > Wi{# A2 = parseDouble
HRFERHRRELE string #HY double -

2. Dly-W1 BEFE Rl ~ z-y B35 Ricfhig B s -

() fg e Fha bR SRV A(EE © FEESRAAEAEIR - @AY CEE R RES
PER S —E - EERGET AR HL » INILERLL N EFR iR -

1 z-y WL ESEFENEREE-EFEE - H8I% M) » 28 0 JEHRE
AzH= 2 FERHE g 2P -

2. ADEC-ARA [ : R E#RHT RA (FreK) ~ DEC (Fr&) HHIBK - 1z — EASERH
(EH2 R AR E2EE - ARAFIADEC Hilll/]N » ForB G Rzl -

3. ARAEJjIEFTADEC E J5lE * jRFADEC-ARA [EfY&e - falihBds 775 - 4%k
HITE - HRERBEHT)  BETGERELL 0 B o mSNE#P AR A o

4. y-z [ ~ Wiy [ © 5351 AR EA [ElE S (ORI E 0 2 55 R ~ feid - SR
[FER SRV EL R (7 > BN EIN 2 ERRE G - SRS EHRE
HARAT - RRAISEE AT RE EFRARMERA (R - (UANE[R —PReny B FRERAHAT -

() B y-W1>2mag fyE s s 2 -
L y-WI s -
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B RFHAIRAE By 2=7.03 1 > BRI HDEGRE -HRE I E y e85 (IR By
JERE G A R BRIy R U - R B R KR 1A - I
y-W1 HJEBK » A A RE R 2L R ARVR M - A TRE R B FE G4l
Fon Y BEENEHEERE - BIRFEENTEAMS T ME B IRTEH

y IS HY B AT R A WL RS HY 2 FAHBQL A RTR - 2/ 2mag
S y-WL R i RE s ALK E B 3R - AT AR HRBE R AR AR Ty y-
W1>2mag - [AlffE - PREE(pEE B AGhy - AWTFE R R e B R A ] > R EIEL
HAE SRR E & B -

2. gyl (RART) PREEREE R -

FIFY z 0y 88/ A ROCI BRI 5 - S ALIEHY EAe 1S Ry (EE SR (A 2Ry

SefEIEERIF B A - NI - At fE_ Y 6mag<y-W1<10mag
-2mag<z-y<2mag —WEEE A A e A (AR K E BRI - z-y ([HE RHYEI AT REEEL
{REIEN SR EREE & » B/ YEBAEE EK - ([HRAHE EZHT
HEY Bk y RSRATHBREEREE > NIEtRE y-W1>2mag #E N
0.75mag<y-W1<10mag - 2mag<z-y<10mag FI 2mag<y-W1<10mag - -10mag<z-y<-
2mag R s 4 A Pk i8E {2 158 2 G H e, -
(&) EaEN &

y-W1(mag) | z-y (mag)

(&l

éj\

A 0.75~10 2~10

B 6~10 -2~2

C 2~10 -10~-2

(N LRS- PR (s K E B HUR
1. ffhscMap (JE#REEH * 1 B~z &k~ y 1 4[) sz WISE Image Service g A
flp 358 2 G Y PEAE A B KSR 8: -
2. e/ NI By 600 FEFD T (arcsec?) - BEE (i B HS B R S 5T
BRGSO BN - BB SRR B G - B B T &
HOF A -
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3. EARIAREN - (REERCANES - HR B NRER 20 AR
MR B AR S T2 -

4. HP R CRENENRLLI M BT - 2R 2 70y JESERIET AT ROt
KBz > HREERARY R RGAE HSC R thBRE G RIR - MM > BIFRDEE
AETREIT WISE W1 JEsR (FNH T ALY E: - ATl > ATRE 2R TERY EAGAE
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Yang et al., 2019) =FLEHYVU(E z>7 HYRUR AT Z IRV BUHIRR RET tbi = - hif
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S. G. Djorgovski, 2001
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B ~ sk

~ HSC SSP Deep layer 1 UltraDeep layer 235 &k &Y SQL F2 A -

SELECT AND NOT g_sdsscentroid_flag -~ LIMIT 10
AND NOT r_sdsscentroid_flag
object_id
AND NOT i_sdsscentroid_flag
,ra
AND NOT z_sdsscentroid_flag -- * Flags pixelflags_* vs. pixelflags_*center
, dec
AND NOT y_sdsscentroid_flag -- "any" (without "center") flags are set when
, g_cmodel_flux any of the pixels in the object's
AND NOT g_pixelflags_edge
, g_cmodel_fluxsigma -- footprint is bad. The critera "NOT
AND NOT r_pixelflags_edge pixelflags_*" are too strict. Since most of
, r_cmodel_flux
AND NOT i_pixelflags_edge -- the object's flux comes from its center, it is
, r_cmodel_fluxsigma usually safe to accept bad

AND NOT z_pixelflags_edge
, i_cmodel_flux

- conditions in the outskirt of the object.
AND NOT y_pixelflags_edge
, i_cmodel_fluxsigma -
AND NOT g_pixelflags_interpolatedcenter
, Z_cmodel_flux

- * Condition "isprimary" is true
AND NOT r_pixelflags_interpolatedcenter

, Z_cmodel_fluxsigma - no children
AND NOT i_pixelflags_interpolatedcenter

, y_cmodel_flux -- - in the inner region of a coadd patch
AND NOT z_pixelflags_interpolatedcenter ~ (detect_ispatchinner)

, y_cmodel_fluxsigma

AND NOT y_pixelflags_interpolatedcenter ~ -- - in the inner region of a coadd tract

, g_psfflux_flux (detect_istractinner)
AND NOT g_pixelflags_saturatedcenter

, g_psfflux_fluxsigma -- - not "detected" in a pseudo-filter (see
AND NOT r_pixelflags_saturatedcenter config.pseudoFilterList)

, r_psfflux_flux

AND NOT i_pixelflags_saturatedcenter
, r_psfflux_fluxsigma

AND NOT z_pixelflags_saturatedcenter
, i_psfflux_flux

AND NOT y_pixelflags_saturatedcenter
, i_psfflux_fluxsigma

AND NOT g_pixelflags_crcenter
, z_psfflux_flux

AND NOT r_pixelflags_crcenter
, z_psfflux_fluxsigma

AND NOT i_pixelflags_crcenter
, y_psfflux_flux

AND NOT z_pixelflags_crcenter
, y_psfflux_fluxsigma

AND NOT y_pixelflags_crcenter
, i_extendedness_value

AND NOT g_pixelflags_bad

o AND NOT r_pixelflags_bad

' a‘_r AND NOT i_pixelflags_bad

! AND NOT z_pixelflags_bad

i AND NOT y_pixelflags_bad

Y AND NOT g_cmodel_flag
FROM

AND NOT r_cmodel_flag
pdr2_dud.forced

AND NOT i_cmodel_flag
JOIN pdr2_dud.forced2 USING

(object_id) AND NOT z_cmodel_flag
WHERE AND NOT y_cmodel_flag
isprimary AND y_psfflux_fluxsigma>3
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