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Does SF increase as galaxies are accreted as part of the build-up of clusters?
Is there a dependence on the various environments of Clusters?
On the properties of the galaxies themselves?
How common is SF in filaments?

Evolution in the Moderate Redshift
Cluster Abell 1763



Galaxy Evolution as a function of
Environment

Perhaps highest density peaks
   formed first galaxies and SF
   finished first
But there are so many plausible
environmental effects

 Ram-pressure (cold)
 Strangulation (hot)
 Harassment
 Galaxy-galaxy interactions

(or lack there of)



Galaxy Evolution as a function of
Environment

Gomez et al. 2003 SDSS Local Galaxies

Cluster galaxies have less
ongoing SF, less cold gas, and
higher B/T than field galaxies.



Galaxy Evolution as a function of
Environment

Cluster galaxies have less
ongoing SF, less cold gas, and
higher B/T than field galaxies.

To understand the earlier
stages, need to probe the outer
cluster regions and infalling
galaxies.

Intermediate environments –
   Intense SB before quenching

Porter et al. 08



Porter et al. 08

Activity in Filaments



Multi-wavelength Observations
UV ext corr SF | colours+spec | masses | Hidden SF | total SF
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The Abell 1763 - Abell 1770
Superstructure

ROSAT X-ray

13Mpc

A1763

A1770



Optical and IR Data

We obtain spec_z's to determine cluster 
membership

573        174           83
297          35            8
139        104          16
988        294          93

WIRC

    

IRAC Field 39' by 39'
MIPS Field 40' by 55'
SDSS+r' at 2mag deeper
WIRC 3mag deeper than 2MASS



    JHK and IRAC Images
JHK

IRAC

WIRC Data Reduction Software:

T. Jarrett

3mag deeper than 2MASS

H - 4% Photometry



MIPS24 Source Catalogs
and SED Fitting

TEMPLATES: GRASIL (Silva et al. 1998)
E, Sp, SB, pSB. (also Polletta 2007)

3809

1425

RED - Spec_z Members
BLUE - M24 Source

ID       SFR         M*        
3890      -         5.6x109   
1425   17.9      2.9x109

LIR --> SFR (Kennicutt 98)

LK --> M* (Lin et al. 2003)



Results: Star Forming Galaxies
Preferentially Inhabit the Filaments

Fraction of SB galaxies:

filaments: 0.6±0.1
central r500: 0.3±0.1
outer-filaments: 0.2±0.1

fsb = τ x SFR / M* 

    = 0.26± 0.02 (filaments)

    = 0.14± 0.02 (cluster) 

    = 0.17± 0.02(outer-fil)



Radio Data

VLA

Dust independent SFR
FIR-Radio Correlation

 AGN/SF



Radio Data

VLA

Dust independent SFR
FIR-Radio Correlation

 AGN/SF



Radio Source Population



FIR-Radio Correlation

Use FIR-Radio
   Correlation of 
   Appleton et al. 2004
Two pointings have 
   different depths
MIPS is the deepest
When S24 < 0.4mJy
   only pick up AGN 



Constraints on the AGN Fraction

Faint q24 ~ 0.84
Members Only 
    q24 ~1.26

ON OFF



Type of Activity in Filament



Type of Activity in Filament
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Type of Activity in Filament



WAT in Radio

XMM Contours

cD-Cluster Interaction



Near and Moderate z Clusters
Observations

Can we find an evolutionary picture?
Will filaments become important?
Compare to cosmological simulations
Follow up and morphological studies



Near and Moderate z Clusters
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Can we find an evolutionary picture?
Will filaments become important?
Compare to cosmological simulations
Follow up and morphological studies

Shameless Plug:
MNRAS, 396 ,1953
http://arxiv.org/abs/0904.2208 


