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Subaru 2005 Intensive Group ;
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2002 2004 2005
SSA22 z=3.1 Deep NB Survey for LAE/LAB/LAAs (SCam 7Fovs)

Veom = 200 X 100 x 60Mpc3(SSA22) : 6200 = 1
(control field=SXDF 3FoV+SDF)

Huge Over-density Region !
Standard CDM S.F.(ex. Millennium Simulation) 50 event

==> Cosmology (initial fluctuation?, BAO?, at large/small? scale, CMB)
==> Very Early Galaxy Formation (GRB/HN/SN at z>>107?)

Also, SSA22 Huge ODR  beyond 200Mpc scale.
=====> SCALE UP!

SCam ; by factor(Intensivex2 3)
HSC ; by order(> x10)



Protocluster region at high redshift

Steidel et al. (1998; 2000)

o 14 z=2.7~3.4 LBG
pencil-beam survey (9’ x 9’ FoV)
@ SSA22 (RA=22"17", Dec=+00°15")
z=3.1 LBG
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o z=3.09+0.03 LAE
(NB) survey

@ 72 LAEs (NB < 25.5a8, EW, > 20A)
= 9’ x 9’ FoV
@ LAE 6

Narrowband

L z=3.1
to-cluster!!
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Steidel's survey area ; 9'’x9’ ( 15Mpcx15Mpc com. at z=3)
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SUBARU Extensive Narrowband Deep Imaging Survey

| 2005 Intensive Program |

PI: ( )
17 nights = 10

SSA22 z=3.09 Extensive Deep Imaging
Sb1+Sb2 (~0.43deg?, Hayashino et al. 2004; Yamauchi et al. 2006)

— SuprimeCam 5 (2005/8~10)

@ NBA497 (5.5 hours), B (1.0 hours), V (1.0 hours)
@ Seeing FWHM =~ 1.0 arcsec

SXDF(C,N,S), SDF, GOODS-N 3 ( 5 )
NB497 . (to see SSA22 overdensity ¢ )



E(B — V) map around SSA22

Schlegel et al. (1998)
COBE 100um-MAP

@ SSA22 -40°
@ Schlegel et al. (1998)

@ Cardelli et al. (1989)

@ NB497 0.2 04




Detection criteria for SSA22 z=3.09+0.03 LAE

4 _ continuum: BV = (2B + V)/3

LAE

(1) NB497 < 25.8a8
(e Lya
1.3 x 10717 erg/s/cm? )

(2) BV — NB497 > 1.0
(& EW, > 28A)

3 O (BV-NB) > 4.0 (for Sb2 field)
(4) Vo >40:B-V,.>02

T2 23 24 25 26 27 (5) V, <40 BV — NB497 > 1.3
NB497 ”

BV-NB497

= 1.3deg® =~4700
1598 LAE
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2D Sky Map of LAEs in SSA22 z=3.09+0.03
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Overdensity of LAES

‘ Control fields: SXDF (C,N,S)+SDF ‘

Overdensity: SXDF (C,N,S): 0.1790'™% 424 /236307
SDF: 0.2450'2 154 /62807
5_p—@>
) = |(p) = 0.1930"2
Region Area Niae OLAE Om O gal
[arcmin?]

SSA22 (Steidel) 100 100 4.18+0.29 0.19 0.57

SSA22 (sbl) 768 364 1.46+014 0.10 0.30
SSA22 (entire) 4726 1598 0.75+0.09 0.055 0.17

Control fields 2991 578 0 0.064 0.19
Ogal = b X om, here, b=3, 60Mpc thick each

SSA22(entire) 4~50-(107°~7%) : Huge over-density region



Overdensity ¢ of High EWy LAES

NB497<25.8, (<25.4)
BV-NB=1.0~1.7, 1.7~2.2, >2.2

BV-NB corrected EWg

1.0 ~ 40A
1.7 ~ 100A
2.2 ~ 200A

8200(200 x 100 x 60Mpc?) vs EW,

dring(R) ; radial profile of over-densities
around Steidel's density peak

(Anti-) correlation between Very Young(High EWy) LAE
& LBG-like LAE(BV-NB=1.0-1.2, V<26)

Lya Size(NB497 FWHM) as a function of EWg
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Radial Profi le of Over-density ¢i,g(R) around Steidel’s density peak

z=3.1 LAE(EWo.r=404) sky map
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5ring(R) (1)

LAE: BV-NB>2.3 ———
8!l LAE: BV-NB=1.7~2.2 ——
LAE: BV-NB=1.0~1.7 ——
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MassWeightedAge (Gyr)

Millennium Simulation Galaxies ; SFR vs Age
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SSA22 like(?) Sky Map of Mill. Galaxies(SFR> 40M;/y)
Mill Xt& (SFR z 40)
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6 ring(R ) (2)

LAE: BV-NB>2.2 ——
8 I LAE: BV-NB=1.7~22 ——
LAE: BV-NB=1.0~1.7 ——
Millennium average ——
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Ring like LSS? of High EW, LAES

green ; high density region
sky blue ; low density region
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SKY MAPs for Very Young LAEs and LBG-like LAEs
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norm. density

Anti-correlation between Very Young LAE
& LBG-like LAE(BV-NB=1.0-1.2, V<26)
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LyA FWHM ( pix, 0.2"/pix )

LyA FWHM ( pix, 0.2"/pix )

Lya Size(fwhm) vs EW(BV-NB)
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"SSA22"

<==old BV-NB vyoung
14 T

"SXDF_NCS+SDF"

10

<==old BV-NB young



9200(EWo cor > 200A & fwhm > 1.2") = 3!

0200(EWp cor > 200A & fwhm > 1.47) ~ 6 !



SSA22 z 3 Narrowband Imaging Survey
=====> need SCALE UP!
SCam ; by factor(Intensivex2 3), soon!

===> HSC ; by order(Intensivex10) and
Survey for Other LSSs/Huge-ODRs



SSA22-Sb1 z~3 LBG

VLT VIMOS obs. 2006 by Yamauchi et al.
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LBG Composite Spectra by Steidel et al.

blue ; emLBG
red ; absLBG
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LBG Window Functions

Ours Steidel's SSA22

25 SSA22 Lyman-—break Galaxies

[ 99 Galaxies, z>2.2

W 20 [ ]
T 10 — b
L2 L‘\
WF(3.3) / WF(3.1)=0.65 WF(3.3) / WF(3.1)=0.4

V <255
(U-V) - 1.8(V-R) > 0.85
R-i < 0.35



VIMOS emLBG (example)
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VIMOS absLBGs (example)
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SSA22-Sb1 LBG (red=emLBG, blue=absLBG)
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LBG(emLBG+absLBG) Redshift Distribution
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A. Inoue VIMOS 2008 Obs.

==> More(~3 times) Statistics!!



SSA22-Sh1 z~3 () =

SSA22 Sbhl

2002 B(1.8h), V(1.2h) (ours)
2003 B(0.8h), V(0.8h) (Capak archived)



Candidate Time Variability in LAB2
B02 V02 R02
27.1mag(422adu)

g 1

VO3

NB497(Lya)
26.5mag(685adu)
V : Aflux(03-02)=263adu (1o=120

adu)
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