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Figure 2. Excursion sets were made with super-level filtration on

the density field for a fiducial realization from Quijote simulations. 'cuu\(u’(\rs'w
We cropped box of 156 Mpc h~! size from the original volume.

The density field is constructed based on the particle position at

z = 0 using the cloud-in-cell scheme performed by Pylians. Here

we consider six threshold levels, ¥ {2.0,1.0,0.5,0.3,0.0, —0.2}

in such that (r,z = 0) > 9. To smooth the constructed density

field, we use the Gaussian window function with smoothing scale

R =5 Mpc h~ 1.
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Figure 3. The extracted persistence diagram of a fiducial real-
ization from Quijote simulations. The upper left panel reveals the
B ’____3 '\/‘ O {‘ J} é] persistence diagram in the scatter plot for 0-, 1- and 2-holes. The
g\ —=2 \/"’LO h nﬂ—gdfém' 3, as a function of density threshold (1 + &) is represented in
the upper right panel. The complementary representations of the
persistence diagram, namely B and P, are indicated in the lower
H\(“rst\alcj left and lower right panels, respectively. It is worth mentioning
that the ¢ for the Bj, and P, quantifies respectively the birth and
persistency thresholds.
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Figure 2. Excursion sets were made with super-level filtration on
the density field for a fiducial realization from Quijote simulations.
We cropped box of 156 Mpe h™! size from the original volume.
The density field is constructed based on the particle position at
z = 0 using the cloud-in-cell scheme performed by Pylians. Here
we consider six threshold levels, 4 = {2.0,1.0,0.5.0.3,0.0, 0.2}
in such that §(r,z = 0) > 9. To smooth the constructed density
field, we use the Gaussian window function with smoothing scale
R=5Mpch 1.
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Figure 4. The PH vectorization for the m field when the massive neutrinos particles with the total mass A{, " = 0.2 eV are added

compared to the fiducial cosmology. The left panels represents the Betti curves divided by the corresponding maximum value in the

and right panels are devoted to the differences in the (By, P,) with respeet to fiducial cosmology, respectively.

fiducial case. The middle

The blue solid, orange da t the O-hole, 1-hole, and 2-hole homology groups, respectively. The
shaded areas are associated with the 2¢ confidence interval errors. The upper and lower rows are devoted to smoothing scales i = 5

Mpec h ! and R = 10 Mpc h !, respectively,
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Figure 1. Peak distribution on the NILC map for Njge = 512 at threshold
% = 0.5. In the enlarged plot, we indicate a sketch to illustrate clustering of
local peaks separated by r.
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CMB: Einstein-Boltzmann hierarchy equations Perturbations
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Figure 11. The 68% and 95% confidence contours for (M, ,o4) obtained from various measures under the PH vectorization for both
cb and m fields at redshift z = 0 by the Fisher information analysis. The upper row depict constraints for ¢b field, while the bottom row
are devoted to m field constraints. Here we adopted Ny;,, = 15 and 8 =5 Mpc h~!.
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A history about Bayesian
strategy

@ By Thomas Bayes (1702-1761)
@ Pierre Simon Laplace (1812)
@ Fisher, Neyman, Wald,...

@ Gelfand and Smith (1990)

@ Now
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