Finding Optical Galaxy Clusters
Red Sequence VTP
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 Voronoi Tessellation and Percolation (VTP) technique
(Ebeling & Wiedenmann 1993; Ramella et al. 2001)

* Independent of cluster shape (irregular + symmetric clusters)
 Galaxy plane divided into cells containing a unigue galaxy

o clusters selected as overdensities in cell numbers grouped
using percolation technique

» detection significance derived from comparison to random field
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e 13 deg? survey of serendipitous X-ray sources from 130 AO 1&2
Chandra archival data

o Optical follow-up using MOSAIC camera at NOAO/4m telescopes

* 56 mosaic fields ing", r" and i"-band
(mag. depth =>r" ~ 25 for 5s detection)

* 6.1 deg? overlap between Chandra fields and optical data
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Make an unbiased comparison of X-ray and optical cluster
detection methods.

Interesting Questions:

1) Are there massive, X-ray luminous clusters that
are optically poor?

2) Do all massive clusters emit X-rays?

3) What types of optical clusters retain hot gas and why?
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» Monte Carlo simulations used to fine-tune detection parameters ==

a) randomize galaxy positions:

C = Ng/Np = 12.8%

b) shuffle galaxy magnitudes:
C =20.8%

c) shuffle galaxy colors:

C=75%
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~150,000 SDSS DRS5 cluster candidates
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N-body Simulations
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0 242
400h-t Mpc cube (provided by Michael Warren)
Flux limited survey => K=20 mag

song & Mohr
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Estimate VTP Mass-selection function

Seattle AAS Meeting.
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