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LSS & beyond PS and BS

Field level inference

Wavelets
Void statistics
Density split
KNN...

See Krause E., et al (2405.02252




Marked overdensity field
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D, O, R: hyper-parameters

pM(X) — m(X)ng(X) — ﬁm(x)[l O (X)] p > 0 : enhancement of underdense regions

p < 0 : enhancement of denser regions
R: smoothing scale

O,: “bias”
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Marked PS

Previous results
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Where is this information
coming from?
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More information on the
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Perturbation theory
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Sy (X) = E[l + 8,01[1 = Cy(p, )8, g(X) + Cy(p, 8)8, x(X) — C3(p, 6)5; ((X)] = 1 + O(5*)
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Perturbation theory

1-loop results
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Primordial non-Gaussianities

Comparison with Bispectrum
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Massive neutrinos

Comparison with Bispectrum

4.0 T
351 — P+M,p=+2 127
3.0 —— P+M,p=-1 L01
2 251 —— P+B £ 08
Ez_o. © 0.6
\b/ 15 1 04 ‘ \
1.0 — 0.2+ =
0.10 0.15 0.20 0.25 0.30 0.10 0.15 0.20 0.25 0.30
Kmax [h/MPC] Kmax [h/MpC]
0_25 4 14(X)0‘
020 120001
' 10000
=0.15- 32 8000
o )
0.05 —~_____ 4000 - ——
| T—— E—— 2000
0.10 0.15 0.20 0.25 0.30 0.10 0.15 0.20 0.25 0.30
Kmax [h/MPC] Kmax [h/MPC]

0.20
~~0.15-
o
0.05 - ——~
— R
0.10 0.15 0.20 0.25 0.30
kmax [A/Mpc]
1000 -
—~ 800-
© 400
—
0.10 0.15 0.20 0.25 0.30
kmax [A/Mpc]



Conclusion

Marked statistic is a promising probe for fy
MPS has information of the cosmic web, but it’s actually h.o.s.
The information content is similar to P+B but it’s easier to handle

ML techniques can go to smaller scales and exploit this more



Thanks for the attention



Perturbation theory
1
Sy (X) = E[l + 8,01[1 = Cy(p, )8, g(X) + Cy(p, 8)8; x(X) — C3(p, 6)5; ((X)] = 1 + O(5*)

(OpOpr) D (8,0,), (8,0, g)> (O, RO, R)

3 5g

<5g5g,R>

<5g5g,R > ~ <5g5g5g>

Bi- and Trispectrum-like terms: 5 5N 5565
more information from higher order functions< &R g’R> < §°878 8>



Perturbation theory

Non-Local Primordial non-Gaussianities

Primordial bispectrum B,

Scale dependent bias ¢

k2 My(k)
k3 T(k)

Myg(k) = fnpMio(k) + 2fn beby
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Primordial non-Gaussianities

More information on non-local PNG
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M(k) = M,,(k)

Perturbation theor?/
ations

Comparison with Quijote-PNG simu
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Massive neutrinos

Comparison with Bispectrum




Primordial non-Gaussianities

Comparison with Bispectrum
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Primordial non-Gaussianities

Comparison with Bispectrum
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Some values from the analysis of 2404.04228



https://arxiv.org/abs/2404.04228

Perturbation theory

M _1p0p(k) = Cs (k)? aoP, (k) + ¢

/ Reabsorbed by the shot

Does not affect the PNG noise
signal



Perturbation theory

Technical aspects

m=N/2 .
Pik)= ) chkyt
m=—NI2 FFTLog expansion to quicklr
N calculate the 1-loop integrals
Po(k) = Wo(k)P, (k) = Z Ry ¥, (Simonovic M., etal, (2017), arXiv:1708.08130)
R — 'R L\™n/ m-n
m=—N/2

_ 1.3 —2u; . -2v, Integrals over momenta become
Py(k) =k Z Cm/K Moy, 1)) - € a simple matrix multiplication

mp,m,



X(k)

Perturbation theory

Biased tracers
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X (k)

Perturbation theory

Biased tracers

p=1,R=15Mpc/h,s =025
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