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* Main observable to search for non-Gaussianity (NG) in CMB anisotropies

* Many different shapes of NG, having different origins!

Different origins of NG:
* Primordial (e.g. local): amount and shape of NG depend on the model of inflation

« Late-time (e.g. ISW-lensing): correlations between late-time effects modifying the
CMB signal

 Foregrounds (e.g. dust): some foregrounds (galactic and extra-galactic) emit in the
same frequency range as the CMB

Optimal estimation: KSW, modal, binned (see Planck 2018 NG, 1905.05697)

Many bispectra (local, ISW-lensing, dust) peaks in the squeezed limit (3 K £, ~ ¢5)
Correlations between large-scale and small-scale fluctuations

= Simpler estimator: integrated bispectrum
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A physical approach to study NG by measuring how
the power spectrum varies over the sky, initially
introduced in Komatsu et al. (1403.3411) for large-
scale structure studies
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Position-dependent approach

A physical approach to study NG by measuring how
the power spectrum varies over the sky, initially
introduced in Komatsu et al. (1403.3411) for large-
scale structure studies

Method
1. Divide the sky into patches of equal size
2. In each patch, measure basic quantities:

 Power spectrum (= small-scale fluctuations)
« Average value (= large-scale mode)

3. Determine their patch-by-patch correlation
4. Average over the full sky

Integrated bispectrum: 1B, = ﬁ Z Mpatchcgatch
patc

patch

Measures the modulation of small-scale fluctuations
by a large-scale mode

= Probes the squeezed limit of the bispectrum




Integrated angular bispectrum

Theoretical predictions of the integrated bispectrum are possible using azimuthally symmetric patches

Center Legendre polynomials
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Here w, = 1 for £ < 10 and 0 otherwise
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Integrated angular bispectrum:

= Simple observable of NG (squeezed limit) for any 2D cosmological field
= Easy to estimate from data (only requires to measure power spectra)

= Easy to compute exactly analytically for any given bispectrum template
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Planck temperature data:

[B-estimator Planck 2018
Local 7.1£7.5 6.7+ 5.6
ISW-lensing 0.8+1.0 0.7+0.3
Local (ISW-lensing removed) 5.0 £ 8.5 —0.5+5.6
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In Planck data l5
Using cleaned single-frequency maps (SEVEM)

Local ISW-lensing ISW-tSZ-tSZ

100 GHz 11.84+10.9 0.4+1.9 —5.8 = 8.0
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= ISW-tSZ-tSZ too small to have an impact on
Planck results
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Conclusions

Integrated angular bispectrum: new pipeline for the study of squeezed NG
e Simple: only requires to estimate power spectra
e Exact theoretical predictions (integrated bispectrum + covariance)

Valid for any 2D cosmological field defined on the celestial sphere
e CMB:

- Validation of the pipeline on simulations

- Application to Planck data (fll\})ﬁal, ISW-lensing, ISW-tSZ-1SZ7)

® [urther applications for weak lensing

- JCAP 06 (2021) 055, 2102.05521, G. Jung, T. Namikawa, M. Liguori, D. Munshi and A. Heavens
-2104.01185, D. Munshi, G. Jung, T. D. Kitching, J. McEwen, M. Liguori, T. Namikawa, A. Heavens
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Thanks for your attention !
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