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Challenges & Reconsiderations

Confronting theory with observations

non-Gaussian likelihoods [1811.08155]

statistical analysis
theoretical models observational measurements

relativistic corrections line-of-sight effects


https:arxiv.org/abs/1811.08155

IMPACT OF RELATIVISTIC CORRECTIONS FOR LOCAL PNG

With F Beutler & D Bacon [2007.01862]


https:arxiv.org/abs/2007.01802
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Motivation

Relativistic corrections

5(r,z) = bi6m — H 't gv
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See Yoo (2009), Bonvin & Durrer (2011), Challinor & Lewis (2011)
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Impact of Relativistic Corrections for Local PNG

Motivation

Relativistic corrections

5(r,2) = b16m — H 't v
—gitev—(be —=3)HV TV -v
+H D~ (2-55)P+Y + ¥+

where

be(z) = -G <M) oy i', lgAi(z; <m).

dIn(1+2) ° om

See Yoo (2009), Bonvin & Durrer (2011), Challinor & Lewis (2011).

In Fourier space,
8(k) = [b+ i +i(H/R)Gifua+ (H/1) g2 m ()
where
g1(2) = H' | H* + (2 = 55)/(Hy) +55 — be,
02(2) = =(be = f + (H[H = 1)[g1+ - (2-59)].



Impact of Relativistic Corrections for Local PNG

Methodology

Refit the eBOSS QSO luminosity function to derive iz <m) = [ dm¢(m,z).

See also Palanque-Delabrouille+ (2016) & Pozzetti+ (2016).

¥ eBOSS QSO measurements ~ — this work ~ —- Palanque-Delabrouille et al. (2016)
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Impact of Relativistic Corrections for Local PNG

Results

k=0.001 h/Mpc, m= —25.0
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@ Forward/joint modelling




HYBRID-BASIS FOURIER ANALYSIS

With S Avila, D Bianchi, R Crittenden & W Percival [2007.14962]


https:arxiv.org/abs/2007.14962

Hybrid-Basis Fourier Analysis

Motivation

Plane-parallel/distant-observer approximation(s)

d3
8:(k.2) = b@n (k2 +f(@) [ GIR@R)5n(@.2).

(
with R(g, k) — p25®) (q - k).

See Kaiser (1987), Zaroubi & Hoffman (1996)

Rayleigh expansion—

= b 3 443 B) e Ve )
D) em (rlemny)

> . N

plane wave |R) = |k, Ry, R3) ‘spherical wave' |u) = |€,m,n)




Hybrid-Basis Fourier Analysis

Methodology

Spherical Fourier-Bessel decomposition

Dy = § Mpv (bd:';lv +fY,uv)(Dm)v
T
angular radial distortion

See also Fisher+ (1995), Heavens & Taylor (1995), Yoo (2013) & Alonso+ (2015).

All cosmological dependence is encoded in the covariance matrix (2-point statistics):

<DyDv) = ZMFUM;U [b*(kﬂ)d’/tcf +f*Yyo'] [bs(Re) Py +fi Yoo ] K;1Pm* (ko') .



Hybrid-Basis Fourier Analysis

Methodology

Spherical Fourier-Bessel decomposition

Dy = § Mpv (b(b;lv +fY;Av)(Dm)v
T
angular radial distortion

See also Fisher+ (1995), Heavens & Taylor (1995), Yoo (2013) & Alonso+ (2015).

All cosmological dependence is encoded in the covariance matrix (2-point statistics):

<DyDv> = ZMFUM:U [b*(kﬂ)d’/tc +f*Ypo’] [bs(Re) Py +fi Yoo ] K;1Pm* (kcr) .

Hybrid-basis likelihoods

@)= expl-D'C(6)'D] (G = (D,05)

1
IC(6)]""?
L(G; {55},f) = normal or modified-t PDF.

See Sellentin & Heavens (2015)




Hybrid-Basis Fourier Analysis

Results

hybrid-basis posterior

N T = low-k spherical-basis data D
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@ Appropriate prescriptions for the geometry and scale of the problem




TRIPOLAR SPHERICAL-HARMONIC BISPECTRUM ANALYSIS

With R Neveux & F Beutler.. (in prep)



Tripolar Bispectrum Analysis

FFT-based estimator

Tripolar spherical-harmonic decomposition

B(Ri, Ry, ) = Z HZ‘qZLBt’MZL(’?MhZ) Z (:ﬂ1 ,,eqzz,\L/,))/Z1 (Ew)y;'}(i%z)y?(ﬁ)
a6l mymyM

FFT-based estimator
- Nee, Hee,1
Be, e, (Ri, ko) = % Z (;11 ,?2 AL,I)/d:‘xF;'1 (x; kq)FZz (X k)G ()
mqmyM
where with 6n}' (k) = F{y}'6n(x)},
dk
(2m)3

2k . ’
F?(x;k):/dT:e'“'Xy;”*(k)an(h), Gy (x) = e*xsn (k).

See Sugiyama+ (2019).

Features in comparison with Byy (Rq, ko, R3) (Scoccimarro 2015):

1) lower data vector dimensions;
2) no triangle counting;
3) inverse FFT involved.



Tripolar Bispectrum Analysis

Road ahead

Validation with DESI FirstGen mock catalogues:

Bee,L & Q5L
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Challenges:

> window convolution and wide-angle corrections;

> impact & mitigation of systematics incl. fibre collision;
> effective redshift;

>

> which estimator for (which type of) PNG?
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TRIUMVIRATE

(¥} MikeSWang/Triumvirate

(Preview at http://cuillin.roe.ac.uk/~swang/Triumvirate; coming soon!)
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NON-GAUSSIAN LIKELIHOODS

With W Percival, S Avila, R Crittenden & D Bianchi [1811.08155]


https:arxiv.org/abs/1811.08155

Non-Gaussian Likelihoods
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Non-Gaussian Likelihoods

Non-normal distribution

z —— gamma approximation
§ A\ normal assumption
2 /| [ sample distribution 5(Rq) P(R1) P(kw)
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Non-Gaussian Likelihoods

‘Box—Cox’ Gaussianisation

P—Z:=P", v~1/3.

Covariance decomposition

5(8) = AO) AT S AT AE).



Non-Gaussian Likelihoods

1072 o
‘Box—-Cox’ Gaussianisation 3
= ~ 1077 o
P—2Z=P", v=x1/3. 3
107 3
a2 E
. . 2]
Covariance decomposition N E
_ ~ 107° g
2(9) = /\(9) qu Zf/\]:1 /\(9) . E — exact, true
10-7 o == standard
; =+ new treatment
:10 5 ~\\\~ T T
Lessons <£>] 0 = =TT
© Range of validity —5 T T
@ First principles —200 —100 0 100 200



Impact of Relativistic Corrections for Local PNG

z=375, m=-25.0
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Impact of Relativistic Corrections for Local PNG
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Hybrid-Basis Fourier Analysis

aekrr| A s ) olnna(r,z) | g
d/s - Srel@-Rerla. 12 _ gnmad-t
2 R(g, k) /d re {(q 7) |[2+ i ; }



Hybrid-Basis Fourier Analysis

My = f Y (M Yem, (7).

Puv = Ke,n, / dr Pw(P)je, (Reyn,Pie, (Reyn, NG(Z(1), Reyn, ) (1),

Keyny
kt’vnv

Y = / ar e S [Whs, (Raun, )| Ty, (Resn, DY Z(DFEB()
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