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Outline

* Introduction to the PISCES project

- Large-scale structures at all redshifts (0.4<z<1.4)
(e.g. Tanaka et al. 2009, in prep)

- Starbursts and truncation of star formation in
groups / filaments at z~0.8
(Koyama et al. 2008, 2009 in prep)

- High star-formation activity in z~1.5 cluster
(Hayashi et al. 2009, in prep: see Hayashi-san’s poster All )




Galaxy properties are dependent on environment

Morphology-Density relation ( Dressler 1980 )
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How this relation was built-up ? What happened in the past clusters ?




Why Subaru ?

z=30

M=6X 1014 Msun, 20Mpc X 20Mpc (co-moving) Yahagi et al. (2005)




Panoramic Imaging and Spectroscopy of

Isct. Cluster Evolution with Subaru (PI: T. Kodama)

~10 X-ray detected clusters at 0.4 < z < 1.45

Class Cluster RA Dec z Ly Bands Coordination
(J2000) (J2000) 1%
z~04 CL 002441654 00 26 35.7 +170943.1 039 3.2 FBR' NB , AMM, Chandra

CL 093944713 09 42 56.2 446 59 12 041 9.2 BVRINB XMM
(R}i JZZZS—I—ZGBT) 22 28 36 +20 37 12 042 16.5 BV R Chandra, 8-7

z~0.55 MS 0451.6-0305 045410.9 —025807 0.54 12.0 BVRI . Chandra, S-Z
CL 001641609 00 18 33.5 +1626 134 0.546 2600 BVRiZ , XMM, Chandra, S-Z
(MS 2053.7-0440) 205621.8 —04 37514 0583 50 BVR:Z , XMM, Chandra, S-Z
z~0.85 RX JL716.4+6708 17 1649.6 +67 0830 0813 2.7F VR:iZ,NB Chandra,
(MS 105440321 ) 105659.5 —03 37284 083 200 VR/Z , XMM, Chandra, S-Z
RX J0152.7-1357 015242.0 —13 57529 0831 160 VR/Z , XMM, Chandra, S-Z
(RX 71226.943332) 1296582 4333249 09 530 VR/Z  XMM, Chandra, -7
(CL 1604443 ) 1604 28.3 44316240 09 2.0 VR:/Z , XMM
z~1.2 RDCS J0910+5422 09 10 44.9 +5422 089 111 2.1 VRi/Z  Chandra
CL 12522927 1252544 —2027170 123 6.6 VR:Z , XMM, Chandra
(RX J1053.74+5735) 1053 43.4 4573521 114 2.0 VRi'Z XMM
RX J0848.9+4452 0848 46.9 445622 126 2.8 BVRiZ , XMM, Chandra
,~14 (XMMU2235.3-2557) 22 3520.6 -255742.0 1.393 3.0 VRi'Z XMM
XMMJ2215.9-1738 2215585 1738025 1.45 4.4 VRi'Z,NB XMM

Kodama et al. (2005)



Panoramic Views of Cluster Assembly

Spatial distribution of phot-z members (Az =—0.05~+0.03)
RXJ 0152.7-1357 (VRIZ) CL 0016+16 (BVRi’Z))
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z=0.83 (7Gyr ago) z=0.55 (5.4Gyr ago)
Kodama et al. (2005)
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&= A Huge Cosmic Web at 2=05 over 50 Mpc

(Tanaka, et al., in prep.)

- 31.25 Mpc/h

Millenium Simulation
(Springel et al. 2005)

Initially traced by red-sequence galaxies in V-l colours / now spec-z confirmed



IS¢
Sharp colour transition in medium-density regions AKARI collaboration
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@  Important role of cluster outskirts

um)

4
A Dec. [Mpe (comoving)

2

0

A Dec. [aremin]
—2

—4

H high: core

med: outskKirts

| low : field

8 6 4 2 0
A RA. |arcmin|

=0

RXJ1716 cluster (z=0.81) Koyama et al. (2008)
(see also Kodama+01, Tanaka+05)
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Spatial distribution of 15u.m galaxies
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15um galaxies are preferentially found in outskirts / groups / filaments

Starbursts look induced along the filaments
Koyama et al. (2008)
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galaxy-galaxy interactions in small in-falling groups should
contribute to gas consumption and SF quenching (at least partly)




NB119 filter (MOIRCS)
(Ac=11885A, A\=141A)

Ho line at z=0.81 —mm—>
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(Koyama et al. 2009, in prep)




soi.  Selecting Ho emitters at z=0.81
Ho emitters are selected in a normal way:
J-NB colour excess + appropriate broad-band colour

strong emission 3ocolor excess
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(Koyama et al. 2009, in prep)




Very similar to AKARI 15um source ( but direct overlap is not so many )
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Colours of Ho emitters
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Wow s

Going back 10 more distant Universe

SC!

A narrow-band [OII] imaging of XCS2215 cluster (@z=1.457) with Suprime-Cam
Most distant X-ray detected cluster ever known !

XMMXCS J2215.9-1738
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spectroscopically and photometrically confirmed members (Hilton et al. 2008)
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SFR ([OlI]) > 2.6 Mo/yr
Hayashi et al. (2009), in prep.




gf) Spatial distribution of the [Oll] emitters

High star formation activity even in the very centre of the cluster !

(some may be AGN contamination )
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Hayashi et al. (2009), in prep.




Cluster evolution from z=15 > z2=-087?

Ha emitters at z=0.81 (RXJ1716) [Oll] emitters at z=1.46 (XCS2215)
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Koyama et al. (2009) Hayashi et al. (2009)
Propagation of SF site? ( cluster core at z=1.5 - outskirts at z=0.8 )
( Need more sample to arrive at firm conclusion )




Ne are now approaching the cluster formation epoch .
Recent progresses of PISCES project are ...

B Starbursts in c uster u+skir+s/ groups/ filaments at z~08
- galaxy transition in cluster outskirts accompanying starbursts
- Large amount of SF is hidden in optical light (even Ha ?)

B SF acfivifv-is high even in the cluster core at z~15
- Galaxies are still achve in cluster core (manv [Oll] emitters)

— Ewdence for dramahc cluster evoluhon from z~l 5->2~087?

Panoramic View of Ama-no-Hashidate (North Kyoto)




