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Cluster Detection Validation

Cluster Evaluation Resources



CIEvaR ISST

Legacy Survey of Space and Time

e Goal
Compare and validate cluster catalogs

e Functionality
o  Self consistency checks of catalog properties
o Easy matching with other catalogs (cluster/halos)
o Metrics of matched catalogs (selection function) & scaling relations (mass
proxy, size, orientation, redshift)

e Objectives
o Code development inside the DESC pipeline framework (documentation,
versioning, unit tests)
o Modular structure to allow for integration with other libraries
o Robust executables based on configuration files for automatic runs of
pipeline



Demonstration an

Documentation

Code on DESC github:
https://github.com/LSSTDESC/clevar

Notebooks:
https://qgithub.com/LSSTDESC/clevar/tree
/master/examples

Documentation in code

ClEvaR Doc, API and Demos on

DESC:
http://Isstdesc.org/clevar/

# CIEvaR

Rapid overview
Installation

Citing CIEvaR

Matching catal based on proximity
(simple)

Matching cata based on proximity
(detailed)

Metrics of matching (simple)
Metrics of matching

Footprint functionality

API Documentation
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= pixel_dict (dict) - Dictionary to point to pixel In data

get_coverfrac(cl_ra, cl_dec, cl_z, aperture_radius, aperture_radius_unit, cosmo=None, wtfunc=
<function Footprint.<lambda>>)  [source]

Get cover fraction with a given window.

ier <k WrHdf(r)

CF(R) =
R )

where the index i represents pixels of the footprint, R is the aperture radius to be
considered and w is the window function.

Parameters: « cl_ra (float) - Cluster RA in deg

cl_dec (float) - Cluster DEC in deg

cl_z (float) - Cluster redshift

aperture_radius (float) - Radius of aperture

aperture_radius_unit (str) - Unit of aperture radius

cosmo (clevar.Cosmology object) - Cosmology object for when radius
has angular units

wtfunc (function) - Window function

Returns: Cover fraction

Return type:  float



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

Using CLlEvaR as a python package

ClEvarR was developed with the functionality to be imported as a python library. The

aplications of ClEvaR can be found on notebooks under the
include examples for:

directory. These

SC

/ \\Dark Energy Science Collaboration

Using CLlEvaR as an executable

ClEvaR can be used directly from the command line with yml configuration files. Some
examples of config files can be found in the directory.

Table of contents




Modes for running <\

Using CLlEvaR as a python package ’j%///‘\\ﬂDESC

3. Import and Run matching
1. Add catalogs to ClCatalogs object
objects

from clevar.catalog import ClCatalog
cl = ClCatalog('Cati', id=inputi['ID'], ra=inputi['RA'],

from clevar.match import ProximityMatch
mt = ProximityMatch()

c2 = clcatalog('Cat2', id=input2['ID'], ra=input2['RA'], mt.match_from_config(ci, c2, match_config, cosmo=cosmo)
2. Prepare config for matching + Metrics of matching and scaling
relations

from clevar.match_metrics import recovery
match_config = {

"type': 'cross', # options are cross, catl, cat2 ax = recovery.plot(cl, 'cross', zbins, mbins,
'which_radius': 'max', # Case of radius to be used, can be: cat shape='line', transpose=True)
'preference': 'angular_proximity', # options are more_massive,
'catalogl': {'delta_z':.2, i

'match_radius': '1 mpc'

g s 08
‘catalog2': {'delta_z':.2,

'match_radius': '10 arcsec' 8%

recovery rate

} 04 [0.00 : 0.40]

} [0.40 : 0.80]

A ~— [0.80:120]

from clevar.cosmology import AstroPyCosmology 2 — [120:160]

cosmo = AstroPyCosmology() — [1.60 :2.00]
o0 2x10% 3x10¥ 4x10© 6x 10"
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Modes for runnin

Using ClEvaR as an executable

Configuration (yaml) file

backend: # Options
parameters:

HO:

Omega_bo:

Omega_dmo:

Omega_ko:

columns:

ra:

dec:

z:

mass:

radius:
radius_unit: # Options: radians, degrees, arcmin, arcsec, pc, kpc, Mpc, M200b, M200c, M#tb/
labels: # Labels for plots. If not availble, column_{name} used.

mass:

proximity_match:
type: # options are cross, catl, cat2.
stepl: # Add more ste h the same keys bel
which_radius: : of radius to be u
preference: # options are mor
catalogl:
delta_z: # Defines the zmin,
# 'cat' re
# 'spline.filename': interpola datse ame' zmin, zmax) fmt.
# float
#

None:

match_radius: Radius Fetcat! 5 ra the catalog, els
catalog2:
delta_z:

# dptions are:
# rt of the catalog.
# 'spline.fti ates data
L

#

match_radius:

\
\ -
////// 1‘\\Dark Energy Science Collaboration

Executable commands:

clevar_match_proximity config.yml

clevar_match_metrics_recovery_rate config.yml
clevar_match_metrics_distances config.yml
clevar_match_metrics_mass config.yml
clevar_match_metrics_redshift config.yml
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https://confluence.slac.stanford.edu/display/LSSTDESC/DC2+Project%3A+The+WaZP+cluster+catalog+on+DC2+data
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WaZP Cluster Finder on DC2 m

Legacy Survey of Space and Time

Wavelet Z-Photometric DC2 Catalogs -
(Waglﬁiés are selected in redshift slices based on PDZ's cosmo DC 2 \"/ 1 8 1 = 4

from photo-z algorithms

e Clusters are detected as overdensities in wavelet based e True catalog:

density maps o extragalactic galaxy catalog (True, Observed
e No assumption on the galaxy populations of clusters magnitudes and redshifts)

(e.g. red sequence) e  Observations (run 2.2i):
e  Produces cluster membership probabilities for galaxies o DR3/DR6 (True, Observed magnitudes and

edshifts)
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WaZP Cluster Finder on DC2 m

Legacy Survey of Space and Time

e Internal calibration has to be updated for LSST magnitudes

LSST (Science e [Effect of magnitude calibration on detection
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http://www.ctio.noao.edu/noao/node/13140

WaZP Cluster Finder on DC2 m

Current status

Legacy Survey of Space and Time

e Pipelines adapted for DC2 y—— {1
e Extragalactic (True) N = i

o I-band detection

o z-band detection
e DR3 catalogs

o i-band detection (preliminary)
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WaZP Cluster Finder on DC2

RedShift relatiOH Legacy Survey of Space and Time

i-band

z-band 0 200 400 600 800 1000 1200
0 200 400 600 800 . . X ) . ) )
1 o
0.0025 1 o g'ggzz —— bias
0.0000 —— bias ' = S
~0.0025 - -0.0025 1
121
14
10 -
12
08 - 10
2 2 081
2 o6 3
06 -
04
0.4 -
02
02 -
02 04 06 08 10 12-0.005.0000.005 : : : : . .

02 04 06 08 10 12 14  -0.005 0.000 0.005
Zyyazp

Zywazp




Number of matches

WaZP Cluster Finder on DC2 m

RedShlft relathll Legacy Survey of Space and Time
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Mh alo

WaZP Cluster Finder on DC2

Mass-richness relation
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WaZP Cluster Finder on DC2 m

Mass-richness relation Legacy Survey of Space and Time
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WaZP Cluster Finder on DC2

Colors of cluster members (Thibault Guillemin)

DM Halos
WaZP (DR3)
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WaZP (Extragalactic)
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WaZP Cluster Finder on DC2 m

e Future plans

O

O O O O O

Legacy Survey of Space and Time

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)



