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Abstract

An accurate estimation of galaxy cluster masses is essential for their use in cosmological and astrophysical studies. We studied the accuracy of the
optical richness obtained by our RedGOLD cluster detection algorithm (Licitra et al. 2016ab) as a mass proxy, using weak lensing and X-ray mass
measurements. We measured stacked weak lensing cluster masses for a sample of 1323 galaxy clusters in the Canada-France-Hawaii Telescope
Legacy Survey W1 and the Next Generation Virgo Cluster Survey at 0.2<z<0.5, in the optical richness range 10-70. We tested different weak lensing
mass models that account for miscentering, non-weak shear, the two-halo term, the contribution of the Brightest Cluster Galaxy, and the intrinsic
scatter in the mass-richness relation. We calculated the coefficients of the mass-richness relation, and of the scaling relations between the lensing

mass and X-ray mass proxies.

Data

Optical clusters catalogs:

e RedGOLD (CFTHLS and NGVS surveys; Licitra et al. 2016ab)
Shear catalogs:

e CFHTLenS W1 (Heymans et al. 2012, Erben et al. 2012)

« NGVSLenS (Ferrarese et al. 2012, Raichoor et al. 2014)

Analysis

We stacked clusters in five richness bins
and calculated the radial shear profiles,
averaging the tangential shear In
logarithmic radial bins around the center
of the stacked samples. We show our
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X-ray catalog:
e CFHTLS W1 XMM LSS (Gozialias! et al. 2014)
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For the three models, we obtained the mass-
richness relation fitting the lensing mass values
recovered for each richness bin. We applied to
Model 1 and 3 an a posteriori intrinsic scatter
correction (Ford et al. 2015), which raises the
normalization of the relation by ~1%. We compared
our results, obtained with Model 3, with others In
iterature.

The mass-richness relation
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Lensing masses vs X-ray mass proxies
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Conclusions

e\\Ve found that the intrinsic scatter in the mass-richness relation, and the BCG mass are not constrained by the data. While the miscentering
correction is necessary to avoid a bias in the measured halo masses, the inclusion of the BCG mass does not affect the results.

*\\e calibrated RedGOLD optical richness with the lensing masses: log Msog = (14.46 4+ 0.02) + (1.04 4+ 0.09) log (A /40)

Our results are consistent with those obtained using the SDSS and DES redMaPPer cluster samples within 1-2 o (Rykoff et al. 2012, Saro et al.
2015, Simet et al.2016, Farahi et al. 2016, Melchior et al. 2016).

e\\e calculated the normalised difference and the mean ration between X-ray and lensing masses. We inferred the lensing mass vs X-ray mass,
temperature, and luminosity relations. We found consistent results with other previous works in literature (Leauthaud et al. 2010, Gozaliasl et al.
2014, Kettula et al. 2015, Mantz et al. 2016).

e\\le found a scatter of 0.20 dex for all X-ray relations, consistent with redMaPPer scatters. This is very promising since the RedGOLD cluster

sample includes lower mass values compared to redMaPPer, and the scatter does not increase as expected to these lower mass ranges.
M

¢\\e found <ﬁf> =083+0.39  This means that weak lensing masses are on average ~20% higher than X-ray masses. This result is in agreement
with both simulations and observations (Zhang et al. 2008, Meneghetti et al. 2010, Rasia et al. 2012, Simet et al. 2015).
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