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Questions:

Are galaxy n-pt functions sensitive to
primordial non-gaussianity? Which orders?

How do we appropriately model bias when 0/ 0<|

constraining fn.?

2pcf 3pcf

4pcf npcf
e 3 ensembles of mocks™* from Santiago Avila 1

* Cubic boxes with L = 1 Gpc/h
» 5123 particles at z= 32 evolved to z = 1

» Halos with >10 particles identified

e Mocks with fy. = 0, 10, 100

e Measure equidistant npcf (s7= s2=...= sp-1) with the
ConKer algorithm™** (convolves spherical kernels with

the matter distribution) *https://arxiv.org/abs/2007.14962 Wang et al. (2020): Mock details
**hitps://arxiv.org/abs/2108.00015 Brown et al. (2022) preprint: ConKer algorithm
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e Choose the n =2, 4, 6 cases and a window from
s = 20—76 Mpc/h to construct our model (grey
box)

U.S. Department of Energy Office of Science %103

S'L\\ n=2
. : N
e Measure ¢n (equidistant/diagonal case) monopole =" \\
in bins of As = 8 Mpc/h from 20—140 Mpc/h i) \/\

0110~ ]
61 n=23

e fnL sensitivity observed especially in even npcf =N

L SN

.
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e Characterize the PNG sensitivity of each model
bin with &6¢&n(fnL,S)

Fe(s)
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PNG bias
/
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e Expandin a? when s << du

e Predicted and observed sensitivity A wm e N
(An) is quadratic in s (10-2 |
by 1.01 n= i %
b =b"t (1,00=b711 Th— 1,0 n=
gn( g’fNL) én( ’ ) g +na bg fNL én( ) 0.8 § n—6 /}/, i
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e ¢pscales as by, linearin fu < + %
0.4 %/«’*’
_ , , 0.2 ._,,,!IV”
e Fit &8¢ vs fu to 1st order polynomial with slope [
0.0-—= : - : : :
An(S) . 20 30 40 50 60 70
19 s [h~"Mpd]
0¢, = na b_fNL
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1.8M mock galaxies in
DESI Y3 footprint

e Using DESI north luminous red
galaxy (LRG) mocks (fn. = 0),
evaluate average npcf, é,PESI(s)
with covariance, C

z-distribution from SV3
(survey validation)

%1073

e Using 6¢ from PNG mock model R n=2

calculate the expected value,
ui(fae) for a given fa.
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ufap) = &5 (s) [1 + 87 fyps Si)]
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From DESI From PNG
LRG mocks mocks
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e Generate “toy” model data éntoy(s)
distributed about yi(fn.) according
to covariance, C

—1.00

68 20 44 68 20
n=4

s; [h'Mpc]

= DESI LRGs \
Toy Realizations ( fvr = 50)

e Concatenate ¢, &4, &6, to form an e
~ 20 30 40 50 60 70
observable, O s [h~"Mpe]
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< fyr > =002 £2.25 < fnr > = 50.03 £/2.16

pdf
pdf

e To extract an observed value of fnt,
minimize x2 for each of 5000 toy

realization O (fn. = 0, fne = 50) — P a——
Iy L
< x%/dof > = 1.002 <x?/dof > = 1.004
< s
S ISH
2 A Tr—1¢A
X () = Z (O; — u(fynr)) C,-j (O; — pui(fy)
it NN | : .
T Interpolated DESI LRG 1 1 2
obse?\yable model covariance X?/dof X2/d0f

. ' Z. Brown (zbrown5@ur.rochester.edu) Slide 6



mailto:zbrown5@ur.rochester.edu

DARK ENERGY
il SPECTROSCOPIC
 INSTRUMENT

L N IWANLIsNE

U.S. Department of Energy Office of Science

e Redefine x2 for each toy

. . . . 1.005 1
realization, including a factor
for the linear galaxy bias, by~ = 100
Linear 0.995 1
galaxy bias ' ' '
J 10 50 60
fve

)(2(fNL’ b,) = 2 (Oi - b;:ui(fNL)>T Ci]_'l (Oj - bgﬂj(fNL))

ijf \

Toy Interpolated
observable model

DESI LRG
covariance

e Dbgyis galaxy bias relative to the
DESI mocks (bgtrue = bgPES!)

e \We assume by/bgis equal to
value assumed in the PNG
mocks

N g

Z. Brown (zbrown5@ur.rochester.edu)

< fnp > = 49.84 +{3.99

2 parameter model with strict bias priors

< bg/bgmo > = 1.0 &= 0.002

=
Q
0995 1000 1005
bg/bf}rue
< x?/dof > = 0.957
=
IS8
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¢ Repeat procedure for toy
models with fx. = 0 that
includeonly n=2,n=2, 4,
andn=2,4,6

¢ Significant gain in sensitivity
when including higher orders

More
correlated

Less
correlated

20 44 68 20 44 68 20 44 68
) =

n=2 n=4 n=>0
' s; [h"'Mpd]

Benefit of higher order correlations
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¢ Repeat procedure for toy
models with fy. = 50 that
includeonlyn=2, n=2, 4,
andn=2,4,6

¢ Significant gain in sensitivity
when including higher orders

- More

L correlated
g
Z
Lo lw
o

Less
correlated
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' lsecroscorc | Benefit of higher order correlations
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e Higher order correlations provide additional sensitivity to fu.!

e Investigate window (s-range) dependence of bias constraints and use
by, by relations

e To apply this method to DESI data...
1. Simulations with known priors on p/bg
2. Understand the effects of HOD choices at small scales
3. Study systematics due to fiber collisions

4. Optimal galaxy weighting scheme™* for constraining .

*https://arxiv.org/pdf/1702.05088 Mueller et al. (2018): Optimized PNG weights
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e Measured (full) npcf is the sum of
reduced and disconnected terms

/ﬁﬁﬂﬁﬂ%

:=E|—=u:|_|=_|:3=

1.4

e Repeat the procedure usingn =2, 4
for the full and reduced case (PNG
mocks only)

tr
bglég ue
o

e

Full npef

e Removing the disconnected terms e Ry et

does little to overall constraints i Copected b i
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e Some change in fn. sensitivity when using covariance NOT
corresponding to fyr = 0 (using PNG mocks only)
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Ky
e Matter tracers are mapped onto a 3D grid 7 ,
) o 51, 1
0. 0 ) AT A
e Spherical kernels are constructed and /'( ’s\"/
. r / 2 2
populated by Legendre polynomials (wrt /
LOS X
) %
/
e Kernels are convolved with the matter map
at desired scales using an FFT convolution Includes 2pcf (I=0,2 4),
3pct, diag. npcf 2<n<5
. . 0* 1 U0 .
e Fast npcf estimates with manageable B - -S—-
complexity =1
E 10 w0 . . . °
8 . ~ o
.'_':,_:' 10" 4 o ° &
arXiv: 2108.00015 e e e T e
Upcoming A&A article! or] N o Smmn
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