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Galaxy Clusters are essential objects to study galaxy evolution as well as the dark sector of the universe. Existing and future galaxy surveys provide a
wealth of information that can be used to address the issue of identifying clusters and their member galaxies. Here we present a novel method for
identifying cluster member galaxies based on photometric data, that uses the less possible amount of a priori information on what a cluster is and
without knowledge about individual galaxy distances. Our approach is based on the UPMASK (Unsupervised Photometric Membership Assignment in
Stellar Clusters) method that was originally developed to study star clusters, when distances were not known or poorly determined. This method uses
heuristics and statistical analysis to separate a cluster from the field, without any basis on theoretical models, and consequently without strong a priori
statements, of what a cluster is made of. It operates with minimal information from astrometry and photometry. UPMASK applies Principal Component
Analysis to the photometric data, and then divides the data in the PC space with k-means. Thus, we have mathematical clusters that will be analysed in
the astrometric space with Kernel Density Estimation and then compared with the KDE of an uniform random distribution, eliminating those who are
compatible with the KDE of the uniform distribution. Applying this routine in an iterative way, UPMASK will be able to discern clustered objects from
field objects.

In this poster we will show the results of a modified version of UPMASK optimized to study galaxy clusters. We present our findings about the potential
of applying the UPMASK to the study of galaxy clusters without prior knowledge about their galaxy redshift or model distributions. We test the method
using simulations that include the luminosity bands of DES and the forthcoming ESA/Euclid space mission.

CONCLUSION:
• The Voronoi+AD test can be adopted in the place of the KDE2D with a significant improvement in processing time (45 %);
• The Voronoi+AD test results into an equally pure w.r.t. KDE2D, but with a much less complete sample;
• Euclid bands are more efficient for higher-z (z>1) clusters, DES bands for lower-z (z<1) clusters;
• The UPMASK method can be used to study galaxy clusters in large scales with minor tailoring.
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DES Filters:
g, r, i, z, y

Euclid Filters:
riz, y, j, h
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We further modified UPMASK to adopt Voronoi Tesselations and Anderson-Darling tests, accelerating a fundamental step of the method. In this poster we
present results of this modified and accelerated version of UPMASK, applied to simulated photometric observations from Euclid.

Our tentative methodology uses the Voronoi Tesselation applied in the astrometric space of each mathematical cluster resulting from the k-means applied in
the photometric space. The distributions of the polygon areas resulting from these tesselations are compared to the distributions of the areas obtained from
random uniform distributions. The comparison is performed using the Anderson-Darling Test.
To speed up the computations we created a lookup table. This table saves the number of objects of the k-means classes and the mean Voronoi areas of a
uniform distribution with the same number of objects. So, if the method previously analysed a k-means cluster with a certain number of objects, it will use the
mean Voronoi areas from the Lookup Table.


