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Field-level inference 1n 2.5D slabs

We collapse fields into slabs of width 0(100 h* Mpc).

This matches the typical galaxy photo-z scatter,

enabling field-level inference with photometric surveys

Samplingthefull3Dfield —  Sampling 0(30) slabs



Forward models of matter density
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Forward models of matter density
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Point-transformed Gaussian fields




Point-transformed Gaussian fields

35

30

25

20

15

10

12

e ® ©
- o o

Aususp Ayjiqeqoid

N
IS}

0.2

0.0

=2

—4

o
0
c

n o n
N N —

=] =] c

Aysusp Ayjiqeqoud

=)
o
c

1)
e
(=)

0.00



Application to convergence maps

Zhong et al. (2025) show that point-transformed Gaussian fields
can reproduce higher-order statistics of N-body k maps.

e Third moments, scattering wavelet transform, Minkowski functionals, peak counts

Augmented LogNormal enables KaRMMa to recover unbiased
cosmology from noisy simulations (Ivan’s talk).
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Fitting to N-body slabs
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Fitting to N-body slabs
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Limits of the DoubleLog

At fixed N_, = 512, the pixel size varies with redshift...
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Limits of the DoubleLog

...and the model breaks down at small scales.

S z=0.113, Az=0.0131, pixel size = 0.659 h~! Mpc
. 7 751 + N-body
124 4 —— DoublelLog
b 6 50‘
LGy ¢ 3 2.51
5=
R T 0.0
0.8 e = :
o 4 ';‘ +
. N = 251
061 % N 5
30 2
X =5.01
0.4 - Q.
2 -7.5
0.2
—10.0
1
S0 . , . , . 254
0.0 0.5 1.0 1.5 2.0 2.5 -4 D 0 2 4




Calibrating a DoubleLog emulator

Goal: Emulate the DoubleLog parameters across z, Az, 6.

We are running our own PKDGRAV3 simulations to get many thin
density shells, which stack into slabs of varying width.
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Validating the emulator

We trained on 38 runs which vary Q, Tg W and left one out for

validation.

N-body PDFs
successfully
recreated!
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Power spectra
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Point transform mixes power between scales, so we must keep
modes beyond £ until we have the power spectrum of x.



Summary

The point-transformed Gaussian model can quickly generate fields
with any desired PDF and power spectrum.

We have an emulator that reproduces the N-body PDFs of density
slabs, over a range of cosmological parameters.



