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1D simple non-gaussian signal example

Decompose the signal of a any Gaussian field into:

(I)G(QZ) — (I)short (.CE‘) + (I)long (.CE‘)

Then the Non-Gaussian field is described by:

Pne(x) = Pg(z) + [NLPE ()

fnLloc : local, non-linearity parameter of Primordial Non-Gaussianity
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1D simple non-gaussian signal example
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- Realistic signal: is not sinusodial
Is a function that fluctuates around a gaussian signal

- Expectation:
Primordial Non-Gaussian Signal will be imprinted to the late-time universe

- The late time universe has also non-gaussian behaviour
due to non-linear gravity physics, [A. Slosar et al 2008 Ansatz model]
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But Best Constrains from CMB Planck 2018

Angular Bispectra: B(I1,12,13)
1. f% =0.5+5.0

2. folt — _4 4 43

3. fQrthe = —26 + 21
SDSS eBOSS QSO Pk 2019

1. —26 < flo¢ <11

Predictions from Clustering >2020

Oy, = 5,0.3 at 68% C.L
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CMB -> Angular Power, Bispectra
Cross Spectra

LSS -> Power Spectra, Bispectra
Cross Spectra

Cross spectra with galaxies

Cross Spectra with CMB
or different tracers

14
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LSS -> Power Spectra

15
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log10 ( fHat ) > -16
Gal 20838990
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Pk-obs, no pypelid
MAS = TSC
Pk-th, not convolved w/ Window F.
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Theory  shaded Area = 15000 deg2

P,,(k,z) = [b,(z;b0) + Cno(k, z; by, 2 p2? P(k,z =0
- At large scales, P(k) 19 (ks 2) = [bg(2:00) + Cag (k. 23 b0, fa1))” Dg (2) P (k. 2 = 0)

2
iS dominated by: Cng(k‘, Z5 bo, fNL) = SfNL 5 %m’O(SCHO 5 [bg(z; b()) —p]
- Cosmic Variance KT, (k) D (2)c
- Survey Systematics 1 (halo mass)
- Pk-estimators p=

1.6 (recent merger)

[A. Slosar et al 2008 Ansatz model]
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- Zodiacal light From

- Milky Way Extinction Systematic Error Budget
- Sky brightness Document

- Stellar density

- Spectro-Photometric 0-point calibration Simulate with pypelid

= Depth of the survey
= Focal plane effects

- Obscuration effects
- Contamination from line misidentification (same target)
= Other lines look like Ha1 and the z-estimate is wrong
- Correct P(k,p) with priors on the lines from the Deep Field

- Confusion from overlapping spectra (different target)
- Stellar or Galactic Occultation (simple model)
- Random error -> significant on large k

- Noise, template fitting
= RSD (not yet in flagship 1.5.X) -> scale independent on large k

17




Obs. Syst. of Local Primordial Non-Gaussianity | Obs. Strategy

Astronomy 101: Obscuration effects

Suppose line-ldentification on Flux

Clear Detection

Flux

>

A —t—- Measurement

Analytical Modelling for these effects:

Pullen, A. R., C. M. Hirata, O. Doré, et al. 2015
Wong, K., A. Pullen, and S. Ho 2016
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Astronomy 101: Obscuration effects

Suppose line-ldentification on Flux Line misidentification:
confusion of Ha with Oyip

Confusion
Flux
>
A -~ Measurement
Analytical Modelling for these effects: Due to noisy instrument
Pullen, A.R., C. M. Hirata, O. Doré, et al. 2015 noisy f|ux measurement

Wong, K., A. Pullen, and S. Ho 2016
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Conclusion and Outlook

 Line Misidentification Important
- on Large Scale Pk Multiples
- fNLloc

 Improve Pk-code
e Use Current Code on Flagship
 Implement more sophisticated Line Misidentification

e Expect non-official code for cross correlations

24
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Theory  shaded Area = 15000 deg2

- At large scales, P(k) Py, 2) = [by (21 bo) + Cug(k, 23 bo, Fxr))* D2(2) Pon(k, 2 = 0)
is dominated by: O 5 2
. . Chro(k,z; fnr) = 3fNL mOerit =0 [bg(2) — D]
- Cosmic Variance A k2T2 (k)Dy(z)c2 7

- Survey Systematics
- Pk-estimators

2(27)3 1
= P, k., b
s %W(z) (k2 Ay o951 bo)

1 (halo mass)
p =
by(2;b0) = boV1+ 2 1.6 (recent merger)

[A. Slosar et al 2008 Ansatz model]
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https://www.overleaf.com/project/5dba954ed3f43b00013ab0d5
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