The KiDS collaboration: KiDS+VIKING-450: Cosmic shear tomography with optical+infrared data

Fig. 4. Marginalised posterior contours (inner 68% confidence level, outer 95% confidence level) in the ⌦m - 8 plane (left) and the ⌦m -S 8 plane
(right) for the fiducial KV450 setup (blue), the optical-only KiDS-450 analysis from H17 (green), DESy1 using cosmic shear only (purple;
Troxel et al. 2018b), HSC-DR1 cosmic shear (orange; Hikage et al. 2018), and the Planck-Legacy analysis (red; Planck Collaboration et al. 2018,
TT+TE+EE+lowE).

ues, respectively. All other setups no. 1-9 lie in between those
extremes. The two extremes with the highest and lowest S 8 values are discrepant with Planck at the 1.7 and 2.9 level, respectively, in terms of their marginal errors on S 8 . Compared to
the fiducial KV450 setup the OQE-shift setup no. 9 yields an S 8
that is 0.7 lower whereas the DIR-C15 setup no. 6 is 0.6 high
compared to the fiducial value of S 8 .
Figure 6 shows that all redshift distributions tested here yield
S 8 values that are consistent within ⇠ 1 . However, it should
be noted that these data points are correlated because a large
fraction of the spec-z calibration sample is the same for most
setups, the clustering-z setups no. 7–9 and the COSMOS-2015
setup no. 6 being exceptions. The highest S 8 values (and correspondingly the lowest mean redshifts) are obtained with the
DIR method when using the COSMOS-2015 photo-z catalogue
instead of the spec-z catalogue or when excluding DEEP2 (the
highest-redshift spec-z catalogue) from the spec-z calibration
sample. The lowest S 8 values are measured for the DIR n(z)
when COSMOS and VVDS are excluded from the spec-z calibration sample and the two setups that are based on shifting
the fiducial DIR n(z) to best fit the CC and OQE measurements.
The range spanned by these di↵erent choices for the n(z) can be
regarded as a very conservative estimate of the systematic uncertainty introduced by the redshift distributions.
7.3. Tests on nuisance parameters, priors, the data vector,
and neutrino mass

As reported in Table 5 we carry out a number of further tests to
check the influence of the systematic e↵ects that we model with
nuisance parameters, their priors, the selection of the data vector,
and the fixed mass of the neutrinos.
In setup no. 10 we test the influence of the zi nuisance parameters. When the redshift uncertainties are not marginalised
over we find almost identical results to the fiducial setup that
includes their marginalisation. The total uncertainty on S 8 is reduced by merely ⇠ 6%. This confirms the finding of H17 that
random redshift calibration errors are subdominant to some of
the other systematic uncertainties (see below). It should be noted
that – unlike in H17 – we explicitly include an estimate of the

sample variance of the n(z) here as our uncertainties are estimated from a spatial bootstrap analysis of the calibration sample. So also this sampling variance is subdominant for KV450.
This e↵ect can be compared to the range of results shown in
Sect. 7.2 suggesting that systematic errors in the redshift calibration dominate over sample variance and shot noise but are
hard to quantify.
The choice of the prior for the intrinsic alignment amplitude
AIA does not have a large e↵ect on the results either. Using an
informative Gaussian prior (setup no. 11) again yields almost
identical results to the fiducial setup, with a very similar constraint on the intrinsic alignment amplitude AIA = 1.06+0.37
0.34 with
tighter error compared to AIA = 0.98+0.69
for
the
fiducial
setup.
0.68
Switching from the non-linear to the linear power spectrum to
model the GI and II terms in Eq. 9 (setup no. 12) does not have
an appreciable e↵ect on the results either. Also allowing for redshift evolution in the IA model (setup no. 13) does not change
the results in a significant way, meaning that IA modelling and
prior choices are currently subdominant in the systematic error
budget.
A somewhat larger e↵ect can be seen when baryon feedback is left unaccounted for (setup no. 14). In that case the
mean posterior value of S 8 is lowered by ⇠ 0.4 . This is due to
the fact that baryon feedback dilutes structures on small scales
(k ⇡ 10 hMpc 1 )15 and hence lowers the amplitude of the power
spectrum. When this is not modelled the power spectrum amplitude increases for a given S 8 . Thus, a smaller value of S 8 is
sufficient to describe the observed amplitude of the correlation
functions. Allowing for extremely wide priors on the HMCode
baryon feedback parameters (setup no. 15) gives consistent results with the fiducial setup. This can be understood in the way
that already our slightly informative fiducial prior erases most
small-scale information so that even a more conservative prior
does not lead to a further loss of statistical power. Alternatively,
one could just disregard the smallest scales for ⇠+ and not model
the baryon feedback at all as it was done by Troxel et al. (2018b)
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The enhancement of the power spectrum by stellar feedback on very
small scales (k 10 hMpc 1 ) is unimportant for the ✓ range probed by
KV450.
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