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Fig. 1. Sky distribution of the XXL pointings that passed the selection criteria for the construction of the cluster sample. The dashed circles
represent the area used for cluster detection on each pointing, i.e. a 13’ radius around the average optical axis. The location of the members of
the bright XXL cluster sample is shown with blue dots, whose size is proportional to their 60" aperture flux. The ~ 1 deg® area located around
RA=34.5 and Dec =-5. is the Subaru Deep Survey, whose position was selected for its lack of bright X-ray sources.
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Fig. 3. Origin of the XXL-100-GC sample spectroscopic redshifts
in different redshift slices. The available spectroscopic data are split
into four categories: (i) the follow-up data obtained by the dedicated
XXL ESO Large Program (LP, Pl: C. Adami) using a combination of
NTT/EFOSC2 and VLT/FORS2, together with previous data obtained
by the XMM-LSS team with the same instruments, (ii) the XXL follow-
up program based on the the Anglo-Australian Telescope (AAT, PIL: C.
Lidman), (iii) the XXL William Herschel Telescope (WHT) follow-up
program (PI: B. Poggianti), and (iv) redshifts obtained through partner
spectroscopic surveys, including GAMA (Driver et al. 2011), VIPERS
(Garilli et al. 2014) and the VVDS (Le Fevre et al. 2013). The observa-
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Fig. 8. Comparison of the mass and redshift distribution of the bright
XXL cluster sample with other cluster samples. We detect on average
lower-mass / higher-redshift clusters than current Sunyaev-Zel'dovich
cluster surveys (Bleem et al. 2015; Planck Collaboration et al. 2015a),
as well as the 400 deg® ROSAT survey based on deep archival pointings.
At high redshift. the selection of the XX1L-100-GC sample is also much
closer to being mass-limited than for ROSAT-based surveys such as the
400d.
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Fig. 11. Redshift distribution of the XXL-100-GC sample (filled histogram) compared with different model expectations. By default, the model
predictions are based on the mass and temperature scaling relations of Paper Il and Paper IV, and assume a 5-model with 8 = 2/3 and x5, = 0.15.
Left: The fiducial WMAP9 cosmology (red dashed line) compared with the Planck 2015 cosmological parameters obtained only from the CMB
data (blue dot-dashed). Right: Other models derived from Planck Collaboration et al. (2015b). The Planck+External set of cosmological parameters
includes additional BAO and HO constraints (blue dashed). The green dot-dashed line is the same, but fixing oy to the 1o lower bound allowed
by the Planck+External data set. The purple triple dot-dashed line uses the Planck-only parameters, but the normalisation of the M — T30k pe
scaling relation has been increased to its 1o upper bound. The error bars (shown only for the WMAPY and Planck+External cosmologies) include
both the shot noise (thick part) and the cosmic variance.
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Fig. 12. Differential luminosity function of the XXL-100-GC sample in the WMAP9 cosmology measured with the cumulative estimator defined
by Eq. (7). The effective volume correction derives from the XXL-100-GC scaling relations provided in Table 1. The dashed lines show the
predictions of the luminosity function in the WMAP9 cosmological model for the same redshift bins as the measurements, and using the same
colour code. Left: Differential luminosity function averaged over the full redshift range of [0-1.2] covered by the XXL-100-GC sample. and for the
northern/southern field separately. The y* plot shows how the deviation of each subfield from the complete analysis compares with the combined
error bars. Right: Differential luminosity function of the bright XXL cluster sample in three redshift bins. The lower plot shows the residuals with
respect to the low-redshift WMAP9 prediction.
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Fig. 7. Baryon fraction in the form of hot gas (red, this work) and stars.
The cyan data points show the measurements obtained for the XXL-
100-GC sample in three temperature bins (see Table 1), compared to
literature measurements at different redshifts (z ~ 0.3, Leauthaud et al.
(2012, green); z ~ 0.8, Coupon et al. (2015, blue)). The WMAPY cos-
mic baryon fraction is displayed in the grey shaded area, whereas the
dashed magenta line indicates the cosmic baryon fraction corrected by
the depletion factor ¥, = (.85 at r5y, (Planelles et al. 2013).



[lonss 6bapnoHOoB B rase:
paccornacoBaHUE C KOCMOJIOIMEN,
HET rmapocTaTuke!

0.18 7] 0.18_| T N i e 3 | T P P g ) o o
0.16 N 0_15_ :
B L /0 =l
- [ =“p'%m il
0.14 = 014~
] Y00
0.12 ] 012 o xL-100-GC oz
- [ e Eflari1s -
E-; 0.1 S a 01— Sun+0d C .7
- 3 W= s | ovisade15 =
0.08 = 0.08— -
0.06 - 0.06[ o]
0.04 - 0.04 -
0.02 1 . A | - 1 . X B 0.02 _l 1 1 1 1 ) S A | 1 1 1 1 ) S A | ]
10" 10™ 10" 101 10" 10"

Myo M Myqq [M)

Fig. 4. Relation between gas fraction and halo mass within rsy p for the XXL-100-GC sample. Lefi: The red line and the red shaded area show
the best-fit relation and its uncertainty. The data points show the individual f,.. estimates obtained using the M — T relation. The WMAP9 cosmic
baryon fraction is displayed in the grey shaded area, whereas the dashed magenta line indicates the cosmic baryon fraction corrected by the
depletion factor ¥, = 0.85 at rsy (Planelles et al. 2013). Right: Same as in the left panel. For comparison, the solid curves show similar relations
obtained using hydrostatic masses (yellow, Sun et al. (2009); blue, Ettori (2015); green, Lovisari et al. (2015)).
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ABSTRACT

In a ACDM cosmology, the baryonic Tully-Fisher relation (BTFR) is expected to show signifi-
cant intrinsic scatter resulting from the mass-concentration relation of dark matter halos and the
baryonic-to-halo mass ratio. We study the BTFR using a sample of 118 disc galaxies (spirals and
irregulars) with data of the highest quality: extended HI rotation curves (tracing the outer velocity)
and Spitzer photometry at 3.6 pum (tracing the stellar mass). Assuming that the stellar mass-to-light
ratio (T,) is nearly constant at 3.6 pm, we find that the scatter, slope, and normalization of the
BTFR systematically vary with the adopted T,. The observed scatter is minimized for T, = 0.5
Mg /Lg, corresponding to nearly maximal discs in high-surface-brightness galaxies and BTFR slopes
close to ~4. For any reasonable value of T, the intrinsic scatter is ~0.1 dex, below general ACDM
expectations. The residuals show no correlations with galaxy structural parameters (radius or surface
brightness), contrary to the predictions from some semi-analytic models of galaxy formation. These
are fundamental issues for ACDM cosmology.
Subject headings: galaxies: kinematics and dynamics — galaxies: formation — galaxies: evolution —

galaxies: spiral — galaxies: irregular — dark matter
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Fia. 2. Top panels: BTFR adopting T. = 0.6 Mg /Le. Galaxies are color-coded by fi = My /M. Solid lines show error-weighted
fits. Dotted lines show fits weighted by _f:' increasing the importance of gas-dominated galaxies. The dashed line shows the ACDM initial
condition with f\- = 1 and _,r:., =017 I:[hu CoEmic \':||I]|'}, Baottom FJIl,lJf'lr_'H! residuals from the t'l':u|'-\.\'|'ig||l,c:r| fits wersus the galaxy effective

racing. The outlier is UGC T125. which has an |!I|'|l.-l|:|‘||:.' high correction for Virgocentric infall and lies near the region where the infall
solution i triple-valued. If we consider only the correction for Local Group motion, UGC 7125 lies on the BTFR within the scatter,



