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Backup slides: halo model tools and results

●

●

●

Non-linear galaxy power 
spectrum in a halo model 

framework
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The luminosity function for ET galaxies is a 
convolution of the halo formation rate 
(obtained as the time derivative of the hmf) and 
the galaxy luminosity distribution (log-normal 
distribution).

Required an empirical parameterization for the 
luminosity function of LT galaxies. 
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NB: from bolometric to freq-dependent LF we 
used a data-driven approach using SEDs 
(different SEDs for the two different galaxy 
populations)
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NB: broader contribution over 
redshifts from ET galaxies.
The fact that we don’t expect any 
contribution from ET galaxies at 
very low redshifts is encoded in 
the emissivity functions (cut-off)
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Smaller shift in the 2D posterior 
distributions. To understand this we 
need to look at the full parameter space 
explored by the fit. We find a tension in 
the two scenarios for the value of the 
shot noise level of the 217 GHz 
frequency channel. Specifically, we 
obtain a value for the shot noise level 
which is higher in the case with free 
correlations than in the case with fixed 
correlations. We also see that the 
correlation coefficients involving the 217 
GHz frequency channel are significantly 
lower than unity. We explain this 
behavior by noting the degeneracy 
between the shot noise level and the 
correlation coefficients at 217 GHz, 
which P14 data are not able to break. 
Specifically, they are anti-correlated, 
meaning that a shift of the shot noise 
level toward a lower value, closer to the 
one obtained in the first scenario, leads 
to higher values of the corr coeff.

The exclusion of the 217GHz frequency channel makes the results of 
the fits more stable among the two scenarios.
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The overlap between the two 
data sets is good (the largest 
shift is noted in the 1D 
posterior distribution of the 
minimum masses for the LT 
galaxies in the second 
figure,).
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As initial step, we implement L19's 
pipeline to compute the CIB power 
spectra and extend it to build a 
Gaussian covariance matrix. We do 
this to explore the impact of 
possible bin-to-bin correlations in 
the fit and in the chi2. From these, 
we note that there is no significant 
correlation among different 
multipoles, but there is very 
significant correlation between the 
same bin at different frequencies. 
However, re-running the analysis 
including this new matrix showed 
no impact on the chi2 of the fit.
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Three different datasets obtained after a 
re-analysis of the maps.

● The first version of the data set was 
obtained applying the same neutral 
hydrogen column density (NHI) 
threshold of 2.5 x 1020 cm-2 across all 
three frequency channels (blue curve).

● The second data set applied a lower 
NHI threshold of 1.5 x 1020 cm-2 across 
all channels to explore the impact of 
dust and in particular of dust residuals 
in the analysis (green curve).

● The third data set has been obtained 
following the prescription of L19 and 
imposing a different threshold for 
each frequency channel. Specifically 
we set NHI = 2.5 x 1020 cm-2 , 2.0 x 1020 
cm-2  and 1.8 x 1020 cm-2  for 353, 545 
and 857 GHz respectively (orange 
curve).
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the two higher frequency channels result 
in much higher best-fit values for the 
Mmin of ET galaxies. Recalling that this 
clustering parameter acts as a re-scaling 
of the power spectrum, the high values 
could possibly be hinting at an excess of 
power coming from dust residuals.

more aggressive mask, so smaller 
contamination. The behavior of the 
posterior distributions of the 
clustering parameters changes 
significantly.  There is no tension 
between the minimum masses of ET 
galaxies, supporting the hypothesis 
of a dust residual.

different thresholds for the three 
frequency channels, showed no 
significant differences from the second 
data set, except for the 353 GHz 
frequency channel which provided 
more constraining power due to more 
data retained.
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Backup slides: full model, fisher corr, fisher SNR - varying cosmology 
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Backup slides: fisher snr for cosmo param only - comparison 

Focus on cosmological parameters only Purple: fixed cosmology entering the FG modeling

Blue: varying cosmology in the FG modeling

Higher Fisher Signal-to-Noise Ratio!

? What’s next

● Go through MCMC analysis of different 
setups 

● Find the best configuration to constrain 
the kSZ amplitude

● Further investigation on the tSZxCIB 
cross-correlation


