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Cluster Detection Validation

Cluster Evaluation Resources



ClEvaR

● Goal
Compare and validate cluster catalogs

● Functionality
○ Self consistency checks of catalog properties
○ Easy matching with other catalogs (cluster/halos)
○ Metrics of matched catalogs (selection function) & scaling relations (mass 

proxy, size, orientation, redshift)

● Objectives
○ Code development inside the DESC pipeline framework (documentation, 

versioning, unit tests)
○ Modular structure to allow for integration with other libraries
○ Robust executables based on configuration files for automatic runs of 

pipeline



Demonstration and 
Documentation
● Code on DESC github:

https://github.com/LSSTDESC/clevar

● Notebooks:
https://github.com/LSSTDESC/clevar/tree
/master/examples

● Documentation in code

● ClEvaR Doc, API and Demos on 
DESC:
http://lsstdesc.org/clevar/

https://github.com/LSSTDESC/clevar
https://github.com/LSSTDESC/clevar/tree/master/examples
https://github.com/LSSTDESC/clevar/tree/master/examples
http://lsstdesc.org/clevar/


Modes for running



Modes for running

1. Add catalogs to ClCatalogs 
objects

2. Prepare config for matching

3. Import and Run matching 
object

+ Metrics of matching and scaling 
relations



Modes for running

Executable commands:Configuration (yaml) file
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Producing Catalogs
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WaZP Cluster Finder on DC2

● Galaxies are selected in redshift slices based on PDZ's 
from photo-z algorithms

● Clusters are detected as overdensities in wavelet based 
density maps

● No assumption on the galaxy populations of clusters 
(e.g.  red sequence)

● Produces cluster membership probabilities for galaxies

Z = 0.25
Z = 0.35

Z = 0.45

A 3 deg²  tile

Wavelet Z-Photometric 
(WaZP)Developed by C. 
Benoist

DC2 Catalogs - 
cosmoDC2 v1.1.4

● True catalog:
○ extragalactic galaxy catalog (True, Observed 

magnitudes and redshifts)
● Observations (run 2.2i):

○ DR3/DR6 (True, Observed magnitudes and 
redshifts)



● Internal calibration has to be updated for LSST magnitudes

LSST (Science 
book)

DES 
(DECam)

WaZP Cluster Finder on DC2

● Effect of magnitude calibration on detection

DC2 run (DR3 - PSF 
Mag)

DC2 run (DR3 - True 
Mag)

http://www.ctio.noao.edu/noao/node/13140


Current status
WaZP Cluster Finder on DC2

● Pipelines adapted for DC2
● Extragalactic (True)

○ i-band detection
○ z-band detection

● DR3 catalogs
○ i-band detection (preliminary)



Redshift relation
WaZP Cluster Finder on DC2
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Redshift relation
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Mass-richness relation
WaZP Cluster Finder on DC2
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Mass-richness relation
WaZP Cluster Finder on DC2
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Colors of cluster members (Thibault Guillemin)

WaZP Cluster Finder on DC2

DM Halos                                                       WaZP (Extragalactic)                                          
WaZP (DR3)



● Future plans
○ Run on extragalactic with observed magnitudes and DESC 

photo-z
○ Run on DR3 with true magnitudes and DESC photo-z
○ Run on DR3 with observed magnitude and DESC photo-z
○ Run with photo-z computed by LIneA
○ Use full PDF for runs
○ Evaluate colors of cluster members - red sequence evolution 

(Thibault Guillemin)

WaZP Cluster Finder on DC2


