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PNG

« Primordial non-Gaussianity of local-type: 11\§’ﬁ

* Insights on inflation and on the dynamics of Early Universe
 Single-field inflation: 11\%3 ~ ()

e .
« Multi-field inflation: 1\%3 ~ ]

« Theoretical threshold to reach: Or. ™~ |

« Current constraints from CMB: Op. ™~ S  [Planck Collaboration; Akrami et al. (2018)]

[Dalal et al. (2008), Matarrese et al. (2008), Slosar et al. (2008), Castorina et al. (2019), Cabass et al. (2022), D’Amico et al. (2022),
Maldacena (2003), Creminelli (2004)]
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PNG imprints on the LSS

* Scale dependent biases due to the coupling of short and long scale density modes
« First order PNG bias: b¢(z) = 20, (bl(z)—p) with p = 1, 1.6 from the universality relation

51§11\%G(k, 2) & Y by(2) k=2

. Second order PNG bias: b¢5(z) = b¢(z)+2 {5C [bz(z) 281 (bl(z) — 1)] —b(z) + 1 }

51§2N)G(k, 2) & ¥ bys(2) k=2
* Non vanishing primordial matter bispectrum

. Current constraints from LSS: Op, ™ 15
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eBOSS DR16 quasar sample

High redshift sample: 0.8 < 7z < 2.2

3437708 quasars in total
Two disjoint patches:
» North Galactic Cap (NGC): 2924 deg2

« South Galactic Cap (NGC): 1884 deg2

Linear weight for angular systematics
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Measurements: P

 Logarithmic k-bins

.« 3.75%x107° < k[h/Mpc] < 0.25

° Ak:kf

» FKP weights: P(k) « (Opkp(k) Spp(—k))

. Wpkp(2) =

1

n(Z)Pgq

» Optimal weights: P(k) « (6(k) 5,(—k))
» W(z) =b(z) —p

. Wo(2) = D(2) [b(z) |

f (z)]
3

[Tegmark et al. (1998), Castorina et al. (2019)]
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Measurements: B

* All triangle configurations
« 0.0057 < k[h/Mpc] < 0.075

° Ak — 3kf
¢ FKP WeightSZ WFKP

» Data compression through Single Value Decomposition: identification of the N¢y, modes that
contribute the most to the log-likelihood

B =B-R
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Measurements: B

* All triangle configurations

« 0.0057 < k[h/Mpc] < 0.075

° Ak — 3kf
e FKP WeightSZ WFKP
*
. . o 10~ + ® NGC
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Analysis

» Py gs0(k) and B (k) both modeled at tree level

e (Corrections to the model
e Window convolution

* Integral constraints

- Full volume analysis: computation of the effective redshift for P, ;,(k) and By ;4 (k)
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Analysis

e Covariance matrix estimated from the EZ realistic mocks

* Analysis performed using Hamiltonian Monte Carlo chains (HMC)

» Free parameters: { INL > bf) : bf , by, b2, FOG, SN}
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Analysis

e Covariance matrix estimated from the EZ realistic mocks

* Analysis performed using Hamiltonian Monte Carlo chains (HMC)

» Free parameters: { INL > bl bB, by, b, FOQG, SN}

Wide uniform prior
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Analysis

e Covariance matrix estimated from the EZ realistic mocks

* Analysis performed using Hamiltonian Monte Carlo chains (HMC)

» Free parameters: { INL > bf) : blB , by, b2, FOG, SN}
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Analysis

e Covariance matrix estimated from the EZ realistic mocks

* Analysis performed using Hamiltonian Monte Carlo chains (HMC)

» Free parameters: { INL > bf) : bf , by, b2, FOG, SN}
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Analysis

e Covariance matrix estimated from the EZ realistic mocks

* Analysis performed using Hamiltonian Monte Carlo chains (HMC)

» Free parameters: { INL > bf) : bf , by, b», FOG, SN}
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Analysis

e Covariance matrix estimated from the EZ realistic mocks

* Analysis performed using Hamiltonian Monte Carlo chains (HMC)

« Free parameters: { INL > bf) , bf , by, b2, FOG, SN}

Matilde Barberi Squarotti



Results
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Conclusions

We reach o, ~ 13, with an improvement up to ~ 15 % with respect to the same analysis
performed with P only

Including the bispectrum with Ak = 3k, binning is more constraining than the compressed
bispectrum

The sample is noise dominated: limited improvement with respect to forecasts

Road ahead

* Analysis of the data from new galaxy surveys: Eucli, DESI, ...

 Multi-tracer analyses to beat cosmic variance: synergies with Hi intensity mapping A
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Power spectrum

o Puolk,2) = G (k, 0pog) Z1(k, )Pk, 2)

F\(k2) = [by@) + fQW? + by K, 2)

G(k, UFoG) _ [1 I (kﬂUFoG>2]

2
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Bispectrum

» Byo(ki ko, k3, 2) = B o (ky, ko, ks, 2) + Byga ™ (ks ky, ks, ) —=— monopole By = Bj_,

450 Jso
order of the intervening kernels
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Bispectrum

) BClso(kla k. k3, 2) = B(l’l’l)(kp k2, K35 2)

. B(l’l’l)(kp ky, k3, 2) = £ ((ky, 2) 2 ((ky, 2)Z (K3, 2)B(Kys ko, K3, 2)

qso

qso

Primordial matter bispectrum:
only present if fyy # 0

By(ky, Ky k) = 2y My )M () M () { M) M ()P () Py(ky) + 2 perms )

Z(k,z) =

1)+ fp + by A kD)
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Bispectrum
o Bk, ky ks, 2) = B2k, ky, ks, 2)

qso

’ Bz(l’l’z)(kla ky, k3, 2) = 22 (ky, 2) 2 1 (ky, 2) £ 5 (ky, Ky, )P (ky, 2) Py (ky, 2) + 2 perm

b 1
Zotk k) = — + by Fylky, ky) +fus Gaky, k) + — fitsks

H H
L Z (k) +=Z (k)| + bas?(ky, k,)+
ki ky

| ki ky
+—by I | A (k) +— M (ky)

1
5 5 X Pio T qubéfNL [«% “lky) + M _1(k2)]
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Corrections to the model

Window convolution Integral constraints

* Multipoles mixing due to: * Suppression of power at large scales when the selection
function is estimated from the data
* Footprint on the sky
* Global Integral Constraint (GIC): the observed galaxy
Redshift selection function of the survey mean density is used as the true cosmological mean

* Window function multipoles defined using

the pair counting approach Radial Integral Constraint (RIC): the radial n(z) is inferred

from the data
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Corrections to the model: P

Window convolution

* Mixing matrix multiplication

~C 104_.

N——"

Integral constraints

* GIC: RIC correction computed exactly

Py(k) — Py(k) — Py(0) | W(k) |

-
’-lﬂ‘

| ¢

”~

——————
k [h/Mpc]
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T :..T;*:F:‘:'F:*?Qk :
=7 e, * RIC: RIC correction computed exactly
e ,
1 — reshuffled EZmocks

o = comp 5 shu

Best fit | D B P 0 (k) — P 0 (k)
........ Best fit + window o WRIC(k) o —_ Compl
—— Best fit + window + IC P 0 (k)

Mock

* OCKS mean complete EZmocks



Corrections to the model: B

Window convolution Integral constraints
* Bispectrum computed using the convolved ¢ GIC: bispectrum computed using the GIC corrected
power spectra ( ) power spectra ( )

* RIC: RIC correction computed exactly

* Bylky, ky, k3) — By(ky, ko, k3) — By(ky, ko, ky) Wiy, ko, k)

reshuffled EZmocks

— compl — shuft
By "k, ko ky) — By (ky, ko, Ks)

= compl
B() P (kla k29 k3)

complete EZmocks

Wllglc(kla kza ks) —
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Effective redshift

 Power spectrum * Bispectrum
N SO 2 2 ~ N SO 2 2 2 ~
i—0 SiMiWsysWFKP,iWiMo,i —o LTl Wsys WEKP,iWiM0,i

Z@ff ,B — N

150 12002 o2 1
i—o T Wsys iWEFKP, Wi,

Z@ff,P — N

so 2 12 G
i—o MiWsys,iWFKP,WiMo,i

Matilde Barberi Squarotti



