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Redshift and scale dependence of different probes
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Redshift and scale dependence of different probes
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Imaging systematics
Modelling uncertainties

& Shear measurement

® Color-redshift relation

® PSF subtraction

¢ CCD-related systematics

¢ Blending

® Variable selection function
G ...

® Nownlinear structure formation

¢ Higher-order corrections (Limber, Bori, reduced shear, ...)
® Neutbrinos
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Statistical difficulkies

® Impact of priors
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® Baryoh feedback & Non-Craussian Llikelihoods
¢ Intrinsic alignuments ® Projection effects
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®... ¢ Model selection

@ ...



Cosmwic shear s Ys Fenwnalbics

Imaging systematics
Modelling uncertainties

& Shear measurement

e Color-redshift relation

® PSF subtraction

¢ CCD-related systematics

¢ Blending

® Variable selection function
®...

® Nownlinear skructure formation

¢ Higher-order corrections (Limber, Bori, reduced shear, ...)
® Neutbrinos

...

Statistical difficulkies

A SR A I YT IE © Impaﬂ% c>§ pr{,c}rs
£ o Baryoh feedback 3 & Non-Craussialn

As%rogkvswat svs%emaﬁ&s

% . . . - . > 1.1
£ © Inkrinsic aligments : ® Projection effe
0 PTG ) ot SR W amPLe.s ® Tension webric £1°
o
®... & Model seleckiot = 0.9 mm owLs
Q Cosmo-OWLS 8.0
®... s 0.8
o Cosmo-OWLS 8.5
€07 Horizon-AGN
£ 0.
a® Hlustris-TNG
0.6 ——T - ——— ' ——
101 1009 101!

k [h/Mpc]
Baryon feedback, Schneider et al. (Ro20)



Could bhe S¢ kenst

3 t, 1) (3, 1) (2, 1) (1, 1)
2

3 10 100
2 ¢ |arcmin]
1

0

3 10 100

2  [arcmin]

1

0

3 10 100

- ¢ |arcmin]

1

() ................

¢ [arcmin]

on be s

— GGGl

— 10x GI+I1I
10x GI

= 10x II

(1, 1)

O =N W O =N W

O = N O =N W

0&_ x 104

10 100 10 100 10 100 10 100

f |arcmin| @ [arcmin| @ [arcmi

n| 6@ [arcmin]

b terwmatics?

Secco ek al. (2022)



Could the Sy tension be s Y= tevwabics?
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® Imdepemdem% teams, pipelines, and analysis choices
(DES, KiDS, HSC -» Euclid, Rubin, Roman)

® Imc&epemdem&/&ambmed Pm—bes (Lee. n X ZPE)
¢ Blinding’

¢ B-modes’

¢ Higher-order statistics

® Directly constraining systematics
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How do higher order statistics help with systematics?
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Persistent homolog
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Adapted from Heydenreich et al. (Ro23)



Third—-order cosmic shear
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Third-order cosmic shear
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Third-order cosmic shear
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Preview: Directly comnstraining GGL systematics with DESI
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Baryon feedback as a solution for Sy discrepancies
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Baryon feedback as a solubtion for Ss d&sar@.gzawﬁms
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Solution to baryon feedback: Use GGL x SZ (or FRB, X-ray, ...

Chen et al 2022
w/ cosmology prior
Schneider et al 2022
—-= OWLS
—— BAHAMAS s
BAHAMAS wd T Dark Matter | e DMO/DMB
------ ] - All Matter
hlghAGN ..... Hot Gas 1.1 4
TNG-300 1 LT Centrgl Galaxy
DESxACT: Dat Lo7 O\ N[ Satellite Galaxy + Intracluster Stars
+ , Data )
1.0 +
—}— DESIxS4; Forecast
_0.35- - é— 105 . 0.9 1
—0.40 =
— < 0.8 A
100 Q 103 -
k (h / MpC) 0.7 |
10! A o
06 4=
10_1 LA | v LA | v LI B | v LA | v LI AL L) 0.5 ".l'"'l v LI | v LI IR | v LI |
10! 102 10° 104 10! 102 10° 10%
r [kpc/h] r [kpc/h]

Pandey et al. (r023)



Solution to bocrvov\ %@.@.dbﬁﬂ‘ff
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Constraining Bo\rvoms with DESI(-II)

Baryon feedback
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DESI-II — a high demsi&:j samgxi.@.
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DESI-II — a high d@.&»\s&v samPtﬁ
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Main takeaways
® Constraints without confidence have Limited use

© We should not only report cosmological parameters, buk
constraintks on Plic;z)

® Higher-order statistics + combined probes enable
independent tests of systematics

® The DESI-II high-density sample promises to be an
amazing test bed for asBrQkasiaai systematics

® We have to figure out how to disentangle (astrophysical)
systematics and dark matter models



Thanlk 3‘0 U, “f or Lisken EV\SB

IF YOU DON'T CONTROL FOR | | BUT |F YOU CONTROL FOR | | SOMEWHERE IN THE MIDDLE 1S
CONFOUNDING VARIABLES, 00 MANY VARIABLES, THE SWEET SPOT WHERE YOU DO
THEY'LL MASK THE REAL YOUR CHOICES WILL SHAPE | | BOTH, MAKING YOU DOUBLY WRONG.

EFFECT AND MISLEAD YOU. | | THE DATA, AND YOU'LL STATS ARE. A FARCE AND TRUTH IS
MISLEAD YOURSELF. UNKNOWABLE. SEE YOU NEXT WEEK!
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