Fa R —FILRER I DI

ESLRICHE - Y A BRI
REBIF R R UK
A fEHE

L E®HIZ

TIEDEEBIOAZEBRNISEE L T, RSN DDIE, FIHTOANIZE > TUEES 72
ZETHEDY FHA, BFHEFIIHATOE -BROMEE TTNL, ZOANZHLDOT
BRI L TRV ICIZZENR2 0 OB ANLETT, EZrOHMNO L 51,
JEEE LT COIUE D OMIEEIR SN D259 LW IO HWEZFHBETELE Y, £9
TS RT-OEN T o R—FAREFHIIND 0, ZhEHENTHET, L
Wx RN D DI Th A< 29 THUTHRHIEIR SN D & W I R R S,
FLEVWZ E LA EINTTHE L TR A, HOFEFZARITHL 20,

A L CHELE (T Bihi)

. TaR—LoEXFH KR

TIED DRFERNDBFEE SN D DT OU Y OBOEMIAT T, ABENHTZND S B
MEZEIEVIOTIHETEET, TIHELIERETHNZBR L THIZWE NI FE
EOKFLONZIINNLEEZFHATEOLAZVHAL 20 b LvEYA, @Bi4E
DTELEFEIDIFABERTHI LR TURELTCELARBBEIIHY L1z, H
RO ERNOFNFEITTCORB T e R—F LA TEZEEA, e R—F
WS DIZH ZADWREROLETHZEZIZEHNET, TTHDH, HENLOLR
UREECTT, IRENL2 7 e R—PrzEL, 1) BHEEICEo & 5 8l %
BRI D, 2) EHEMICE S FHES L2 E —MOMEEZ A ZA0 BT, 2D
W EET S, T LT, 3) TIEDOBENICED L9 AN H/H X 21REET
Do ZOZDOFMNMEINTWDHR LR L TT, TDEHIZIE, 4) HIA



DD ERE S - FHEFRERICSINL (ZRICI TR RTEHMEEHEX TP FE
MLETTN) | SNEOENIFE LFEE T HEEEET, ok LMK TDH,
FAMZZ AZRBEFRRRLD TN E VI FETEH, RATHEVWDTT, RFEDEZnNH7R
IWOEDPDE Y NEGDZENZNNLTT, ELTUHFICAZRATH L 2T, 72
EXIE, TIEDATIARBHRELZH L ETH, RO T NERAD] LB
WTLHELHRDTL L, BNIHRAEEROMLTENHRIZOFEICHZET T
DT CTT, M EFHOE T TIEE -ROBE 2D OIXRATRETT ., HESHICH
JE LT, HARENEEDH B985 TIEWEMARE TW D, &9 W) 5N &
FIi T D, ENEHEARD Z ENRET, 20 LTTIXLERERD EARELHR
MTEL0%E (WMONOEHEEE2BD) B2 b, TIWVH T ERVONEITLS
£9, 2L, EHESEITGECOESFMBICSMETFAIINLIDITTIEHY FHA, &
G DVEREE RO TNET S, EEEMNT 200 HOLICSMNMEREZKD 55215 F
Fh, TOLEEZ, HRIENVED X I BROFGEK - RAXRBREHLAL TV D0 %
EIZHEELET, TTML, SRR TV DR EFEFRICER ST T, EHES
HBIIBINT 2B EZHBOID L) Z &b RETT, FROMRICITRE 2 2754
NHVET, TO—DOEDEFFHIZZ VT LENL, KETDHEWH Z ENRUIZ
DTY, TOEAEROLERICTIED DT 0 R —FABEEIREIND & ) ZENEN
ATPDTT, 5) HRICHENT-FEE I SANVET, oW IH NEtEx LEEE
T5H, MEOZLZHNTHEDL S, TrA—PLEEL L X THFENFEEICRS>TH
LROMNEFTZET D, THIV THRIREND DO T B R - LOEX HFEEET
HIZ2F 508 KFERZ L TT, ENTHMEINDRSITITFEMAICSIML T, %
KI5, EZWCVL 72 UDB0NDE0mh0 A, BETHEZITHEREEDEDOL S 72
NTHDLIDNSND & RAEMNRHWAAREE 720 £9, Sidvx, kg v
IFETIERL, EDVIMEEIT- TWDLONERMEIIEZEL LY, tHORFETYH
I TEIETEH2DE, HREBENTZTOEIDIDONTHLh, ED LD Bl
EHSTWDHONnRE, FaR—F I EDPNTLU EOERMeD D L 51270 £7°,
ZREHRTEAHETRFICa V27 FalloT, BT 200 I 2 ENMET
T FFo TV THHELA/RLE LTI NETA, 6) FoX W LEFSVEEAN (B
STETE), BT uR—V L i2EL, BRREEOHX 2% 5FERL
HTY, 7) TOLET, REOFENNRHDFINS, +oRifznT TEHEZ L, 2
NHBPOLEICIIMNETT, HEHAFIIBILLWERZNTL L O NG, KoY b O]
HIZRo THATLESNE VS THERELIRSNDHTL X O, FlFH VT LM
BIR T AT TN THEHFTEETN, TANELZRESITITRRO B F 720 5%5# O
BERnETd, BVIARZRH > T, B TIEHSICEZIAALTVSDH Y TNTH,
FEBIITERPBE LN LDV ET, 900 RIITREREE R AICFH L
Z L CHITIUERARICHSCENTEDLTL X H, BIREND 7 a R —F /L ORHilRIC



AN

FERH Y £T, TIEDLOEEIIHI T TV HNATOILE T2, ZALEILD5 B Thid Al
HEoTMELS RSN 7 R—Prns, YERETH IR TERRED LD
EFTHVET, HESAOT RV LPR@EL LT, REOZENEZNTLLEY, T
DEXIT, Brob LEBNBAKEZ ST HDTYT, UM ETnThEn)d L&
E, BTRICE D RNV OBEFHEFELPBANES, EBRNOEFLIETRD FH A, S
EANSHNEE A, ZIVUITHEDERLIEFTHLILELH Y £T, TOH THRE
IZEZERDT-DIZIE, HRIENEROHLMEEICHTIRL TNDENn, L THEHENK
FBEAETHDLEN, BHIAFEHINTWD LD, £H0W ) T aR—PFITE NP TH
RORNBETHEAT L L0 TT, Z2FEIETACEENGRDLNDTL X 9 M,
EBETACERBIZZDERECR D L ENTAENELILR o> TWVET, BRI
Feo THIIFV 720D TT (ULRTT). BTN THTHMTE VLW S RITAHEIR
ENHUE, A TERIRESN T e R =YL LHEFNXFES T, 4. RENSKG LT
<NT, BREOT—FPENLE LLERA, MATH, lEARTNIEENTE
HEEEWRDOTTND, DNTIZE Y &, REVBKETLHNE I TR ITADITVEIT
MR (2L B Tow) TR, TaR—VAREIREND 0 E D NITHEEIZH ZA
DBENNSDEZFNVET, T R—F T L ER > TERE LI ANDLAFRTZ P 1 &
LTEZADWAOY 3, ZZ2ICEINLATINTIEAICEHAT A7 7 Nicks
TWDHZENRUITT, DNTICHLET &, TIEDITIFRIRESNTERBROH 5 P 1
FEREBIGEIRIND EWVOHARH D £T, WnTBR—FLEENZAEZL T o
UNFEZTWT, SEIEEIWIBRZRET L0725 9 L BIREZfNTWZD |
BIRENLaVEHIZOTAHLHITR-720, BENFMFWED ., BRITEGE L TTHR,
HORLTLKRDENI ZEEFRATEBNWTLEWVWTLLEY, bHEAAENT TR —H
NEeBTHONORIRENDOTTN, T, —HTH L0 D, TIE5005EZW
BED, £o9ThE, TIE207a R =P A THEICES ZERHERD Lo ick
HTLXY, 2L, FHFVIFKELEEANS, BETT, FHEVOEENEEL
THh, 35 EE LTRBEEL X I,

. TaR—LroEXF (EER)

TuR—YPUCR s RFEAH Y £, LA 1) IR ET gL g
2) ZHWIRENDTEA D EESH, 3) BHTHHELBEN, 4) EOHTHEAL

572, LWHERATY, £H. 29O OZMVHIA TUSHFT 2D TTR, WO TH
(1) BERIREN LD THR<, (4) BHEHIBHRS N2 WDbIT TH RV ORREFET

ED

FTNTIE, EWEFRIZTaR—VPFLoEXT - EREZHBOET, KTOLOZT



FAMUMES LELEIDV BRSNS LVEE A, 7oA =V 3 AT mE
WRFNIZ VDO TT, NI A DALRNT O Cho ZiRSEOBIIIE & —fHI/2-
20 LETH, 2o TIED T A8 20255320 eV ) OIS 72V ATy,
HIZBENE T, MADT B R—FLZ2HINLINE I DBRMNGTEST, LW IDIFT,
B OHNT oA=L (S02B)ZEMIfEVET (OGRS, 2 z>1 I2H
DRGSR A BEZE 5 E WO RETY, 7135 LiEHE O Suprime-Cam TR OHRE 21TV,
ESO/NTT/SOFI OiERANITR) Ot 7 —h A 7%= HTHE 09 D TY, B,z /N R
E KAV REMAGDED L 1.4<2<2.5 I2H L8R % —@ITRIZT 5 Z £ TX % [Kong
et al. (2006) Apd 638, 72 “A Wide Area Survey for High-Redshift Massive Galaxies. I.
Number Counts and Clustering of BzKs and EROs”] &\ 9 5 3L D R\ 22 > 72 B D 7 =
R—=PNLTT, L7 =) OFHHIE 5 AR T AD L7 = U DN 4.86 L TLTZ, ZD
<HBWEWHEETT &, MEWARIRRSNET, BRI, 20T o RN—¥ /T —E%
LA, B L TR0 RSN E L (BRIRSNTZEBIZZ DT F A b & 2Tk
~NET),

FNTEH, FZEB LT el —FraeEFILTIWD, FAOEB X FElRXTRET,
TENUT, 22 TEBIIWDFIAE LELLSNDOEF D ITITHEA T RVDOTTR, £b.
HETHHNTEINZ LR TWETHS, N EN,

ST, TELZOTuR— L, BHFAEET 2EXORFEHE7+—L L, HAEICHE
< Z EMHE S Science Justification (SJ) & THE SN TV E T, EHHNHELI MNTAIL
EBTLE YN, FIIFENLEDDLHFTTOT, £TE 7+ — 22O 5 EENLIED %
Ty £IROTIRAIL, T R—PLOFEHIR o7 L EET D01 T, Z ORIk~
RIFRFE SRR & — R EEECEE LT ET 0o, fix L& b AE T, RE
TINF 2NN D TY,

LTV S THERYIZKRFRDIZSI ZEHEEZ LITFLZETIND, ZH000HFEHLEL &
50

4 . Science Justification (SJ) &&= 5

o7 o R—PLE RN LEL X9, 207 R —W L iTfMHa otz
BOMNCT D E 0D HIIZIH > TEPNLTWETR, EIAITENE Z B OWNFE7 I
BEEHZ THRATLEIN, ZO07aR—P/IZINIEEHLTHE>TVET,

Scientific Rational : Despite great observational advances we are still largely in the

dark regarding the early history of E/SO galaxies.
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In the region beyond z=1, something must happen to early-type objects.
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SED of sBzK and pBzK galaxies (Kong et al. 2006)
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We may reply on photometric evidence alone to explore the evolution of

early-type galaxies efficiently.
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So, the photometric option is by far the most efficient means of exploring down to
K=21.6 (EIS Deep 3a limiting magnitude) in a statistical survey such as this, where the

mean redshift of red elliptical galaxies is predicted to line at z~2, as shown in Fig.2.
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Our Aims: The purpose of this proposal is to accurately measure the space density of
ordinary early-type galaxies out to z~2 and to track the steady rate of passive evolution

into largely uncharted territory from the general evolution of SED.
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This is achievable simply with Suprime-Cam photometry in R, I, 2z’ with the Subaru, to
complement existing data in J, K taken with SOFI in the deep EIS (ESO Imaging
Survey) filed, deep 3a.
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The size of the EIS deep 3a is 32’x32’ and the area observed with SOFI is 16'x16’, thus a

single shot with the Suprime-Cam (34’x27") would cover entire field we wish to observe.

Suprime-Cam O3> > 7Ly g v N CRERTFT—EZNEMEICAL &, TIXLBREDOLE
o ET, 22 FOHHTIEHTRVWE ZoBHIETE 220 L, SOFI DR D T — %
HZ OB L TIEEORELENTHDH EF > TVHDITTT (FEERITIX EIS Deep 3a @
T F O PELTHOEEATLEDOT, TEHLOT = PRNTENER LA EED
L7cfkgn 0 £, @slTIZT ESO TY X7 v a v aRo e ADARINRAS TWET),

TR =PI NN FT A LOLELIWTNET, KK D DIEHESHF OB N T
ThD, FRICHRTIELDEREEZESTNDENI Z L EEBALET, xDOIFN
BnEWnrZ b ENERIEVET,

For the first time the data obtained in our survey will definitely measure the evolution
of the E/SO luminosity function to z>1 for comparison with local samples. & 5iZ
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A similar proposal, SXDS in optical, is currently conducted as one of the key long
standing projects of the NAOJ Subaru Observatory. Admittedly, SXDS is much deeper
and the field is wider than the EIS Deep 3a, but our scientific aim is specifically
targeted to understand the dark area of galaxy evolution (1<z<2) and the FOV is
sufficiently large to uncover what has been observed in HDF (a sharp decline in the
number of E/SO’s at z>1) is either universal or simply due to a biased formation of E/SO

galaxies.
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EIS Deep 3a @ Suprime-Cam #f§ (FF 5o E 7= 6815k AY SOFT DR sMik)
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In summary, this program is something that the Subaru is uniquely capable of
achieving at the present time, owing to extremely large field of view of the
Suprime-Cam and large area of deep data now covered by the EIS deep survey.

ESO-VLT has no plan equivalent to this proposal.
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ABSTRACT

We present the results of a deep, wide area, optical and near-IR survey of massive high-redshift galaxies. The
Suprime-Cam on the Subaru telescope was used to obtain BRIz imaging over 2 x 940 arcmin® fields, while JK,
imaging was provided by the SOFI camera at the New Technology Telescope (NTT) for a subset of the area, partly
from the EIS. In this paper, we report on the properties of K-band—selected galaxies, identified from a total area of
~920) arcmin? to Kvega = 19, of which 320 arcmin- are complete to Kyga = 20. The BzK selection technique was used
to assemble complete samples of about 500 candidate massive star-forming galaxies (sBzKs)and about 160 candidate
massive passively evolving galaxies (pBzKs) at 1.4 = z= 2.5; and the (R — Ky, > 5 color criterion was used
to assemble a sample of about 850 exlrernely red objects (EROs). We accurzlter measwre swrface densities of
1.20 £ 0.05 and 0.38 = 0.03 arcmin 2 for the sBzKs and the pBzKs, respectively. Both sBzKs and pBzKs are
strongly clustered, at a level at least comparable to that of EROs, with pBzKs appearing more clustered than sBzKs.
We estimate the reddening, star formation rates (SFRs), and stellar masses (M,) for the ensemble of sBzKs, con-
firming that to Ky, ~ 20 typical (median) values are M, ~ 10" M, SFR ~ 190 M, yr ", and E(B — V') ~ 0.44.
A correlation is detected such that the most massive galaxies atz ~ 2 are also the most acnvely star-forming, an effect
that can be seen as a manifestation of downsizing at early epochs. The space density of massive pBzKs atz ~ 1.4—2 that
we derive is 20% = 7% that of similarly massive early-type galaxies at z ~ (0. Adding this space density to that of
our massive star-forming class, sBzKs, in the same redshift range produces a closer comparison with the local early-
type galaxy population, naturally implying that we are detecting star formation in a sizable fraction of massive galaxies
at z > 1.4, which has been quenched by the present day. Follow-up optical and near-infrared spectroscopy 1s in
progress at the ESO Very Large Telescope (VLT ) and at the Subaru telescope in order to elucidate more thoroughly
the formation and evolution of massive galaxies.
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