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A summary of recent
measurements

- See the Cosmology Intertwined white
paper: 2203.06142

CMB/+CMB
lensing

WL <

WL+ <

GC/+<

CcC/
tSZ

RSD <{

* CMB Planck TT,TE,EE+lowE

* CMB Planck TT,TE,EE+lowE+lensing

*CMB ACT+WMAP

* Aghanim et al. (2020d)
- Aghanim et al. (2020d)
- Aiola et al. (2020)

Early Universe

Late Universe

0.759 )
* WL KiDS-1000 075 Asgari et al. (2021)
* WL KiDS+VIKING+DES-Y1 0562 Asgari et al. (2020)
* WL KiDS+VIKING+DES-Y1 0716 Joudaki et al. (2020)
* WL KiDS+VIKING-450 737 Wright et al. (2020)
* WL KiDS+VIKING-450 0.651 Hildebrandt et al. (2020)
* WL KiDS-450 s Kohlinger et al. (2017)
* WL KiDS-450 559 Hildebrandt et al. (2017)
* WL DES-Y3 752 Amon et al. and Secco et al. (2021)
* WL DES-Y1 ._WM Troxel et al. (2018)
* WL HSC-TPCF 078 Hamana et al. (2020)
* WL HSC—pseudo—C; 074 Hikage et al. (2019)
* WL CFHTLenS —0— Joudaki et al. (2017)
0.795 .
* WL+GC HSC+BOSS 57781 Miyatake et al. (2022)
* WL+GC+CMBL KiDS+DES+eBOSS+Planck 0. Garcia—Garcia et al. (2021)
* WL+GC KiDS-1000 3x2pt 0_71?" Heymans et al. (2021)
* WL+GC KiDS-450 3x2pt '—Oﬁm Joudaki et al. (2018)
* WL+GC DES-Y3 3x2pt 0':”’3 Abbott et al. (2021)
* WL+GC DES-Y1 3x2pt 0.728‘-“_' Abbott et al. (2018d)
* WL+GC KiDS+VIKING-450+BOSS -0 08 Troster et al. (2020)
* WL+GC KiDS+GAMA 3x2pt van Uitert et al. (2018)
0.751 "
* GC BOSS DR12 bispectrum 0'_‘72—0—' - Philcox et al. (2021)
* GC BOSS+eBOSS '_873_6' - Ivanov et al. (2021)
* GC BOSS power spectra 'Tﬁg—' Chen et al. (2021)
* GC BOSS DR12 W—' - Troster et al. (2020)
* GC BOSS galaxy power spectrum '—00—3‘ Ivanov et al. (2020)
* GC+CMBL DELS+Planck 4_.0.784 White et al. (2022)
* GC+CMBL unWISE+Planck (2] Krolewski et al. (2021)
* CC AMICO KiDS-DR3 0.65 24 - Lesci et al. (2021)
*CC DES-Y1 —— 079 - Abbott et al. (2020d)
*CC SDSS-DR8 '—"TI - Costanzi et al. (2019)
* CC XMM-XXL .WL - Pacaud et al. (2018)
* CC ROSAT (WtG) '—3—' - Mantz et al. (2015)
0.749
*CCSPT tSZ '—.—%0'7 5 - Bocquet et al. (2019)
* CC Planck tSZ xo' 53 - Salvati et al. (2018)
* CC Planck tSZ - Ade et al. (2016d)
0.7 .
*RSD 047 * Benisty (2021)
*RSD - ‘K idis and Perivolaropoulos (2018)
0.2 0.4 0.6 0.8 L0 1.2

S3_=0'3\/ 2n]0.3




CMB/+CMB
lensing

Is there really a tension?

- See the Cosmology Intertwined white WS

paper: 2203.06142 (
- Early Universe measurements are

higher e

GC/+<

CcC/
tSZ

RSD <{

* CMB Planck TT,TE,EE+lowE

* CMB Planck TT,TE,EE+lowE+lensing

0.834

* Aghanim et al. (2020d)
- Aghanim et al. (2020d)

*CMB ACT+WMAP * Aiola et al. (2020)
Early Universe
Late Universe

0.759 )
* WL KiDS-1000 0755 Asgari et al. (2021)
* WL KiDS+VIKING+DES-Y1 0 5 Asgari et al. (2020)
* WL KiDS+VIKING+DES-Y1 0716 Joudaki et al. (2020)
* WL KiDS+VIKING-450 . = Wright et al. (2020)
* WL KiDS+VIKING-450 0.651 Hildebrandt et al. (2020)
* WL KiDS-450 s Kohlinger et al. (2017)
* WL KiDS-450 -5 Hildebrandt et al. (2017)
* WL DES-Y3 "%782 Amon et al. and Secco et al. (2021)
* WL DES-Y1 ‘—%_8‘04 Troxel et al. (2018)
* WL HSC-TPCF oo Hamana et al. (2020)
* WL HSC—pseudo—C; odr o Hikage ctal. (2019)
* WL CFHTLenS . Joudaki et al. (2017)

0.795 .

* WL+GC HSC+BOSS 57781 Miyatake et al. (2022)
* WL+GC+CMBL KiDS+DES+eBOSS+Planck 0: Garcia—Garcia et al. (2021)
* WL+GC KiDS-1000 3x2pt 07‘{?—‘ Heymans et al. (2021)
* WL+GC KiDS-450 3x2pt '—'Oﬁm Joudaki et al. (2018)
* WL+GC DES-Y3 3x2pt ofﬁi Abbott et al. (2021)
* WL+GC DES-Y1 3x2pt 0728‘-0_' Abbott et al. (2018d)
* WL+GC KiDS+VIKING-450+BOSS i Tréster ct al. (2020)
* WL+GC KiDS+GAMA 3x2pt -0 van Uitert et al. (2018)

0.751 "
* GC BOSS DR12 bispectrum 0'_'72—0—' - Philcox et al. (2021)
* GC BOSS+eBOSS '_873_6' - Ivanov et al. (2021)
* GC BOSS power spectra 'Tﬁ‘)_. Chen et al. (2021)
* GC BOSS DR12 W—' - Troster et al. (2020)
* GC BOSS galaxy power spectrum "—06—3‘ Ivanov et al. (2020)
* GC+CMBL DELS+Planck '—3—00_784 White et al. (2022)
* GC+CMBL unWISE+Planck (2] Krolewski et al. (2021)

0.78

* CC AMICO KiDS-DR3 0.65 - Lesci et al. (2021)
*CC DES-Y1 ——i 079 - Abbott et al. (2020d)
* CC SDSS-DRS8 — * Costanzi et al. (2019)
+CC XMM-XXL T - Pacaud et al. (2018)
* CC ROSAT (WtG) '—3—' - Mantz et al. (2015)

0.749
*CC SPT tSZ '—.0—7§5 - Bocquet et al. (2019)
* CC Planck tSZ m - Salvati et al. (2018)
* CC Planck tSZ < - Ade et al. (2016d)

0.7 R
*RSD 047 * Benisty (2021)
*RSD —0— K idis and Perivolaropoulos (2018)
0.2 0.4 0.6 0.8 L0 1.2

s3_=m/ 2n]0.3




Is there really a tension?

See the Cosmology Intertwined white
paper: 2203.06142

Early Universe measurements are
higher

Orange shaded region: my
guesstimated combined S8 region
from late Universe, to guide the eye.

CMB/+CMB
lensing

WL <

WL+ <

GC/+<

CcC/
tSZ

RSD <{

* CMB Planck TT,TE,EE+lowE

* CMB Planck TT,TE,EE+lowE+lensing

0.834

* Aghanim et al. (2020d)
- Aghanim et al. (2020d)

*CMB ACT+WMAP * Aiola et al. (2020)

Early Universe

Late Universe

0.759 .
* WL KiDS-1000 0*%3‘ Asgari et al. (2021)
* WL KiDS+VIKING+DES-Y1 0 5 Asgari et al. (2020)
* WL KiDS+VIKING+DES-Y1 0716 Joudaki et al. (2020)
* WL KiDS+VIKING-450 . E Wright et al. (2020)
* WL KiDS+VIKING-450 0.651 —— Hildebrandt et al. (2020)
* WL KiDS-450 . Kohlinger et al. (2017)
* WL KiDS-450 — Hildebrandt et al. (2017)
* WL DES-Y3 '_%782 Amon et al. and Secco et al. (2021)
* WL DES-Y1 '_%_8‘04 Troxel et al. (2018)
* WL HSC-TPCF 05;'30—' Hamana et al. (2020)
* WL HSC—pseudo—C; ofiro— Hikage ctal. (2019)
* WL CFHTLenS . Joudaki et al. (2017)
0.795 )
* WL+GC HSC+BOSS (!)7?1—‘ Miyatake et al. (2022)
* WL+GC+CMBL KiDS+DES+eBOSS+Planck O.é Garcia—Garcia et al. (2021)
* WL+GC KiDS-1000 3x2pt 071?—‘ Heymans et al. (2021)
* WL+GC KiDS-450 3x2pt '—'00—7'76 Joudaki et al. (2018)
* WL+GC DES-Y3 3x2pt & Abbott et al. (2021)
* WL+GC DES-Y1 3x2pt 0728*._' Abbott et al. (2018d)
* WL+GC KiDS+VIKING-450+BOSS i o P Tréster ct al. (2020)
* WL+GC KiDS+GAMA 3x2pt —o— van Uitert et al. (2018)
0.751 "
* GC BOSS DR12 bispectrum 0'_'72—0—' - Philcox et al. (2021)
* GC BOSS+eBOSS '_m - Ivanov et al. (2021)
* GC BOSS power spectra 'Tﬁ‘)_. Chen et al. (2021)
* GC BOSS DR12 _70. - Troster et al. (2020)
* GC BOSS galaxy power spectrum "—06—3‘ Ivanov et al. (2020)
* GC+CMBL DELS+Planck < 784 White et al. (2022)
* GC+CMBL unWISE+Planck 4 Krolewski et al. (2021)
0.78
* CC AMICO KiDS-DR3 0.65 '—z—' - Lesci et al. (2021)
*CC DES-Y1 ——i 079 - Abbott et al. (2020d)
* CC SDSS-DRS8 - ] * Costanzi et al. (2019)
+CC XMM-XXL o - Pacaud et al. (2018)
* CC ROSAT (WtG) '—‘—' - Mantz et al. (2015)
0.749
*CCSPT tSZ '_._%0 s - Bocquet et al. (2019)
* CC Planck tSZ xo 53 - Salvati et al. (2018)
* CC Planck tSZ - * Ade et al. (2016d)
0.7 R
*RSD '—0—0‘747 - Benisty (2021)
*RSD -0 K idis and Perivolaropoulos (2018)
0.2 0.4 0.6 0.8 L0 1.2

s3_=m/ 2n]0.3




KiDS: Key Facts

- Weak lensing specific survey
- r-band with a mean seeing of 0.7 —
- KiDS+VIKING: 9 photometric bands —

- 1000 deg? analysed
- 21 million galaxies

- Completed: 1350 deg?

KiDS: Kilo Degree Survey
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1.0 -

0.8 1
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COSEBIs
Fourier Space Band Powers

Correlation Function
CMB: Planck

0.15 0.30 0.45 0.60

KiDS-1000 Cosmic
Shear a blinded
analysis

Asgari, Lin, Joachimi et al. 2021



0.88

0.84 1

0.80 1

0.76 -

0.72 1

KiDS-1000
Planck

0.1

Sg = 0 Vi /0.3

More than 3o tensionin S,

Asgari, Lin, Joachimi et al. 2021



COSEBIs Band Power 2PCFs
1. Planck 2018 TT,TE,EE+lowE e e —e—
2. KiDS-1000 COSEBIs
3. KiDS-1000 band power
4. KiDS-1000 2PCFs e — ——
5. Free m correlated e e e
6. Free m uncorrelated e ———— ———
7.Free m 0.02 —_— ——i ——i
8.Noa,, —— —— ——
9.Noo, o —— ——i
10. Inflated o, —— —— ——
11. Clustering-z shifts —— —— ——
12. No observation systematics ——i —— ——i
13. No baryons ——i —— —e—i
14. Redshift-dependent 1A —— —— ——
15. No z-bin 1 e e ———
16. No z-bin 2 [— ——i ———
17.No z-bins 1 & 2 —e— —_— ———
18.No z-bin 3 e —— —
19. No z-bin 4 s e ——
20.No z-bin 5 L] B e
0.70 0.75 0.80 0.85 0.70 0.75 0.80 0.85 0.70 0.75 0.80 0.85
Es =0y (Qm /03)" QCOSEBIs — 0.54 Qgp = 0.58 QapCFs = 0.50

Asgari, Lin, Joachimi et al. 2020



N o o A

Concordance between cosmic shear analysis

1 WKINC 100N ~OCER]e
. KIDS-1000 COSEBIs

. KiDS-1000 2PCFs

KV450 gold (Wright et al. 2020)

. KV450+DES-Y1 (Asgari et al. 2020)
. DES-Y1 (Troxel et al. 2018)

. HSC-Y1 (Hikage et al. 2019)

Fiducial DES Y3 Cosmic Shear
DES Y3 ACDM Optimized

Amon+ and Secco+2022

N N—

—— Planck 2018

0.70 0.75 0.80 0.8 0.90

S
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KiDS-1000 cosmic shear with larger redshift calibration samples

Doubled spec-z calibration

set 074 077 080 083  0.86

Combined Wlth precision | é S Es Rl

photometric samples: — : spec-z+PAUS

COSMOS and PAUS spec-z+PAUS+COS15

Note: the samples are not

identical : @ | Asgari et al. (2021)
- ——&— Planck legacy

0.74 0.77 0.80 0.83 0.86
Sg

b ‘ van den Busch et al. (2022): 2204.02396
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1 2dFLenS
KiDS
B Overlap

Survey Footprint o mE BOSS

Joachimi, Lin, Asgari, Troster, Heymans et al. 2021



0.85 -
— — +0.020
Ss = 05 VOm/03 = 0.76670020
0.80 H
KiDS-3x2pt and Planck differ in S,
with a significance of 3.10
0.75 H
| Cosmic shear
0.70 7 B Galaxy clustering
B Cosmic shear + GGL
W Cosmic shear + galaxy clustering
0.65 1 B KiDS-1000 3 x 2pt
B Planck 2018 TTTEEE+lowE
| | I |
N Q7 Q NG

Heymans, Troster et al. 2021 Q



Extended models: wCDM B Cosmic shear

' B Galaxy Clustering
Tension in S8 is reduced. But ... E 3 x 2pt

(AD - B Planck TTTEEE+lowE

& 08 PPN -
06 F -
— i
oo08:/j T // *

-1.0 -+ ' s
2 )
_1.5 /- ‘ l//’
el .y

5 X A X Q& O
SS NS SN NOEEN oY Y NN

Troster et al. 2021 Qn



B Cosmic shear

Extended models: wCDM : B Galaxy Clustering
b 3 X 2pt
Tension in S8 is reduced. But ... - B Planck TTTEEE+lowE
0.8 FN\¥ ‘ -
06F =
— |
= 081 A Y A ”

0.78 ‘ - \ W -
0.70 [~ Vv D

-1.0 —r ’ V7
TN
1 1

Troster et al. 2021 Qn



What about CMB lensing?

I Planck CMB lensing

KiDS-1000 cosmic shear
|

] Planck all
- 3x2pt + CMB lensing

Troster et al. 2021: KiDS-1000 extended cosmologies paper



KiDS-Legacy (FUTURE)

- ~350 square degrees of extra data (~17%
smaller errors)

- Possible addition of a high redshift bin
(+35% smaller errors¥*)

- Two shear measurement methods

- Multiband image simulations




Towards a KiDS only 3x2pt: Non-linear halo bias (Future)

Halos do not follow matter dist
linearly

Non-linear halo bias measured from
the Dark Emulator (Nishimichi+2019)
Forecast for a KiDS-like survey using
Galaxy clustering + GGL

Q-

Q.

:2202.01790

nf'-’ 7

Data vector/Model
— NL/Linear
— NL/Linear+free 2h
— NL+SMF/Linear




KiDS only 2x2pt+ analysis N
KiDS bright sample (Bilicki+ 2021) o

Halo model + stellar mass function

S
Extracting small scale information 5] 8
Same size contours as BOSS Q«\%
clustering, but 9 times smaller areall!
o N
Q.

—KiDS 2 x 2 pt + SMF
—KiDS + BOSS 3 x 2 pt
---K1000 cosmic shear

— Planck

B Dvornik et al. (in perp)




Parameter estimation
and interpretation



Marginal distributions vs ¥ e
the truth | W Marginal CI

* MAP

Cosmic shear + GGL

Noiseless mock data

08 =

07 =

78

0.6 |~

05 =

Based on Joachimi, Lin, Asgari, Troster, Heymans et al. 2021



Reporting Parameter
Constraints

True parameter value
Std marginal interval
PJ-HPD interval

Posterior samples
The standard marginalised

constraint on S, is typically lower
than the global best-fit.

Samples w/ largest weight
Max. posterior (MAP)

Our fiducial results quote the
maximum posterior value and —_
an associated credible interval
(PJ-HPD).

oy

0.45

Q,, oy

Joachimi, Lin, Asgari, Troster, Heymans et al. 2021



Goodness of fit and degrees of freedom

Example: Cosmic shear Mock data 0.040 A
analysis 0.035 -
Number of data points: 120 0.030 -
Number of free parameters: 12 0.025 -
Is DoF = # data points - # free %
parameters? w20
0.015 A
0.010 A
0.005 A
0.000 -

80 100 120 140 160

Based on Joachimi, Lin, Asgari, Troster, Heymans et al. 2020 Xr::\in



Goodness of fit and degrees of freedom

Example: Cosmic shear Mock 0.040 - === Dof= nData-nParams=108.00, p=1.09e-11
data analysis 0.035 -
Number of data points: 120 0.030 -
Number of free parameters: 12 0.025 -
= ints - k%

Is DoF = # data points - # free B 6,650~
parameters?

0.015 1
What is the effective number

0.010 A
of free parameters?

0.005 1

0.000 -

80 100 120 140 160

2
Based on Joachimi, Lin, Asgari, Troster, Heymans et al. 2020 Xmin



Goodness of fit and degrees of freedom

Example: Cosmic shear Mock data 0.040 A === Dof=nData-nParamefective=113.35, p=9.53e-01
=== Dof= nData-nParams=108.00, p=1.09e-11

analysis 0.035 -
Number of data points: 120 0.030 -
Number of free parameters: 12 0.025 -
What is the effective number of .g 0.020 -
free parameters? —.
0.010 A
0.005 1
0.000 -

80 100 120 140 160

2
Based on Joachimi, Lin, Asgari, Troster, Heymans et al. 2020 Xmin



Goodness of fit and degrees of freedom

Example: Cosmic shear Mock
data analysis

Number of data points: 120
Number of free parameters: 12
What is the effective number of
free parameters?

Can | estimate this using the

chain that | ran on the data?

dist

0.040 -

0.035 A

0.030 A

0.025 A

0.020 -

0.015 1

0.010 A

0.005 A

0.000 -

we= Dof=nData-Dimmuti=116.53, p=8.42e-05

=== Dof=nData-nParaMeffective=113.35, p=9.53e-01
=== Dof= nData-nParams=108.00, p=1.09e-11

100 120 140 160

2
Based on Joachimi, Lin, Asgari, Troster, Heymans et al. 2020 Xmin




Estimating the effective number of parameters, using chains

- NG), var N@, post ﬂ \ CS

Z — Ne,ike ~ —— From x?2 dii: /
Mo : [HV/\V/\V ) f\\/\/\”l\u VM\AV\V” A{VN\VA
LA

\

realisation

Joachimi, Lin, Asgari, Troster, Heymans et al. 2021



Summary

~30 Tension in S8 with Planck (assuming flat LCDM) in a blinded analysis
All cosmic shear results lie on the low side of the Planck constraints

The most up to date KiDS-1000 analysis shows an even larger tension
We have ambitious plans for the KiDS-legacy analysis

First KiDS only 3x2pt with the halo model

Stay tuned for KiDS Legacy, exciting times!

Be careful with your inference methods
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KiDS-1000 Cosmic Shear TY I T) R T 7 BTy

—_ l();%st fit r20

(PAST) o S N WP AL SN ST
* data 1§ { } T I ............... S8 e \ popp e T e L ()

20 30

zrll z-22 z-23 z-24 z-25
10 { | 1 20
. . 0_’ ..... + ....* ............ 7 1 1

The theoretical model includes i - Lo

E, [10710 rad?]

e Cosmology: Flat ACDM

e Astrophysical effects
o Baryon feedback
o Intrinsic alignments

B, [1071% rad?]

e Observational effects

o Calibration Uncertainties

z-15 z-25 z-35 z-45 z-55
101 1 1 1 1
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Asgari, Lin, Joachimi et al. 2021



COSEBIs Band Power 2PCFs
1. Planck 2018 TT,TE,EE+lowE —— e ——
KiD$
070 075 080 085 070 075 080 085 070 075 080 085
2_5 =0y (Qm /03)" QCOSEBIs — 054 Qpp = 058 QopCFs = 050

S
23

0g(Q,/0.3)%
0g(£2,/0.3)¢

Asgari, Lin, Joachimi et al. 2020



Blinded analysis: KiDS-1000 cosmic shear (PAST)

0.84 -

0.7 /0

0.72

0.66 -

CMB: Planck

0.15

0.60

Sg =03y VQm/O3

This is where we were 3 weeks before
submission of the papers.

Based on Asgari, Lin, Joachimi et al. 2021



Blinded analysis: KiDS-1000 cosmic shear (PAST)

0.84 -

0.7 /0

0.72

0.66 -

CMB: Planck

0.15

0.60

Choose the one that you would like to be the truth.

24 responses

Based on Asgari, Lin, Joachimi et al. 2021



Non linear halo bias

Data vector/Model | Data vector/Model
— DarkEmu/Zheng+Linear i —N L/L!near
— DarkEmu/Zheng+NL § — NL/Linear+free 2h
— DarkEmu/Cacciato+NL : — NL+SMF /Linear

— Linear/Linear

\
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Consistency between Probes and Planck

0.85 -

0.80

o 0.75 -

0.70

0.65

Heymans, Troster et al. 2021

Ss

0.91

0.8

0.7

0.6

KiDS-1000 Cosmic Shear PC;
KiDS-1000 Cosmic Shear BP
SDSS BAO & RSD

Planck TTTEEE + low E

I Cosmic Shear PC; + BAO & RSD
3x2pt Heymans et al. 2021

0.1

0.2 0.3 0.4 0.5

Qm

Loureiro et al. (2022): 2110.06947

0.6



Highest posterior density (HPD) Cl

H={z:P(x)>c} 120
1.25
/ dz P(z) = « 1.00
P(z)>c = 075 -
<
0.50
| | 0.25
What is the appropriate coverage «
in higher dimensions? 000 | | |
0.0 0.5 1.0 1.5 2.0

Credit: Tilman Troster



sigma_8 and Omega_m constraints are prior dominated

KV450 DES-Y1,Y3
B In(10%Ay) prior B A; prior
B KV450 B DES-Y1Ti18
24F
3- -
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2- o
3 / & 12f
Lr | 06
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o 451 T 1 o 320 T
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39 T g =
S P g S 16f +
0 0
€ 15f T+ 1 S
0 0
@ ol 1 ) 4 ol 1 J
00 02 04 06 08 0 1 2 3 00 15 30 45 00 02 04 06 08 00 06 12 1.8 24 00 08 1.6 24 3.2
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Joachimi, Lin, Asgari, Troster, Heymans et al. 2020



sigma_8 and Omega_m constraints are prior dominated

KV450 - DES-Y1,Y3

B In(10%Ay) prior B A prior

B KV450 ‘ m BB DES-Y1 TI8

KiDS-1000 S8 sampling: conservative S8 constraints,
with the 10 interval extended }b/y 2\0%
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Shape measurement p=0.38

2
;1_14)4; p=0.64 {1 2 p=0.89 {1 3 p=0.22
- - ks 000
and Shear null tests ijﬁ...f++++¢+w+ﬁj oottty by looot 0ty oop00s®
B-modes consistent with 2714 p=023115 p=076]2 2 =027
pure noise 0fWW&@"E"J'I'&@%w‘bm?m(bwm*m ...... bbb O00
Purity of the point-source S 2 3
sample validated with L R p=0.98 12.4 p=0.7012 5 p=0.16
optical-NIR colours O 07000 RAR000000000Yy oy o 0000000 000000000y - 000
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Redshift Distributions

We find no significant
offset between the
SOM and CZ redshift
distributions
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Hildebrandt, van den Busch,
Wright et al. 2021



KiDS-1000 core cosmology papers KiDS

Cosmic Shear Cosmology: Asgari, Lin, Joachimi et al. (arXiv: 2007.15633)
Combined Probe Cosmology: Heymans, Troster et al. (arXiv: 2007.15632)

Extended Cosmology: Troster et al. (arXiv:2010.16416)

Methodology: Joachimi, Lin, Asgari, Troster, Heymans et al. (arXiv: 2007.01844)
Photometric Redshifts: Hildebrandt, van den Busch, Wright et al. (arXiv: 2007.15635)

Shear Measurements: Giblin, Heymans, Asgari et al. (arXiv: 2007.01845)

to other KiDS talks on the KiDS consortium youtube page.


https://www.youtube.com/watch?v=kYkN6Yl8x6M&list=PLQh9ut4DfCJyb4BbHIAFT3jFu_3XsiBmY&index=1&ab_channel=KiDSConsortium

5x2pt: Cosmic Shear + Clustering +

Anisotropic Galaxy Clustering: RSD + BAO
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Theoretical Predictions includes non-linear galaxy bias model
BOSS DR12: Sanchez et al. 2017



3x2pt: Cosmic Shear + Clustering + Galaxy-Galaxy Lensing
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Joachimi, Lin, Asgari, Troster, Heymans et al. 2020
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Mock data analysis: difference between 2pt Stats

mean distribution
Band Powers
COSEBIs

2PCFs

mean distribution

I Band powers-2PCFs
COSEBIs-2PCFs
COSEBIs-Band powers
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2 instances of mock data results
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Sensitivity to baryon feedback
and the choice of statistics

Standard statistics
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Based on Asgari et al. (2020)



Photometric Redshift Calibration with Spectroscopy

Accurate redshift calibration is integral to the interpretation of cosmic shear.

Self-Organising Map: SOM

High-redshift spectra
(DEEP2)

Wright, Hildebrandt, van den
Busch & Heymans 2020

o}

Low-redshift ° h Mid-redshift
Spectra Spectra
(zCOSMOS) (VVDS)
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What about photo-z: KiDS & VIKING
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Transmission

0.4

0.8

0.6

0.2

What about photo-z: KiDS & VIKING
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Transmission
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Transmission
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Photometric Redshift Accuracy

PDF
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Wright et al. 2020

The advantage of the SOM: we trade number density precision for accuracy.

KV450 (kNN)

7.4

0.011-0.039

KiDS-1000 (SOM)

6.2

0.008 -0.012




0 [arcmin] 0 [arcmin] 0 [arcmin] 6 [arcmin] 0 [arcmin]
10° 10! 102 10° 10' 10%2 10° 10' 102 10° 10' 10%2 10° 10! 102

cosmic Shear 1 z11 1 z12 1 z13 1 z14 z-15 F4

— best fit | F2
. . fj (data }1}1. l_luo:ln-’J_; [ 'LJ_On 5__14;—1 ..00_1_1_10
The theoretical model includes AL _ _ -
4411 z-11 1 z-22 1 z-23 1 z-24 z-25 F4
2 1 1 1 1 2
e Flat A\CDM Oi“'”}TLll MMMMO
. . -2 1 1 1 -2
e Intrinsic Galaxy Alignments [ 212 222 T 233 T 234 235 L4
= 2 1 - - L2
e Baryon Feedback E ot el e e | = A
5l . | | .
® Photometric Redshift '2 i 213 1T 223 1P Z33 ' ' "] 244 745 -42
Calibration Uncertainty 2 m/’*’ 2
I R e s, e 0
e Shear Calibration Uncertainty (m) = : :  SSE—— =2
441 z-14 1 z24 1 z-34 1 z44 m H4
2 N 5 2
0 gt va._* '4'1“"”"” - Caaek .—M 0
-2 1 1 1 -2
4|l z15 {l z25 {l 235 {l z45 {l 255 | '
2_ 4 4 <
0 {rigt bl et M M((./ /)/
Y Ty} L 0 )
-2 4

10° 100 102 10° 10' 102 10° 10! 102 10° 10' 102 10° 10! 102
6 [arcmin] 6 [arcmin] 0 [arcmin] 6 [arcmin] 6 [arcmin]

Asgairi, Lin, Joachimi et al. 2021

6¢ . [10~%arcmin]



S x

(0]

= deCC() WL()
0

/

Correlation functions (2PCFs)

T~

COSEBIs

Band powers

Asgari, Lin, Joachimi et al. 2020

L Wp(2) C(£) £ )4(62) C(2) £ )o(62) C(2)

L WEe(2) C(2)

1.0

0.5+

0.0+

BP, [0’ 5,300]

10°

101

102 103

10° 105



Validating the analytical Covariance Matrix

Galaxy lensing Cosmic shear
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The analytical covariance has
contributions from multiple sources.

We find consistent constraints using
mock or analytical covariances.

1. Analytic cov, simple survey R —
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3. Mock cov, simple survey e

4. Mock cov, complex survey —_—
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Joachimi, Lin, Asgari, Troster, Heymans et al. 2020



COSEBIs
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Sampled parameters
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Cross-covariance

From Salmo mocks
Z-bins: 1 and 5

yn
+

z11

= z-15
€3] L
z-55

z-1
z15
z-55

z-11

o 215
z-55

z-11

w 215
z-55

z-11

|
W z15

z-55

I
Correlation coefficients

0.8 04

. L —
0 04 0.8



Internal consistency Bayesian tests

data split log,oR(trad.) log;,R(import.) InS | A(Ss,A;a) A(Ss) A(A)
., | z-bin 1 vs. all others 0.57 1.12 0.22 0.70 140 0.1
m | |z-bin 2 vs. all others —1.89 —1.56 —8.82 220 270 210
,‘-‘;} z-bin 3 vs. all others 1.69 2.47 0.14 0.10 0.1 0.50
QO | z-bin 4 vs. all others 0.95 1.82 -2.06 1.20 1.10 140
© | z-bin 5 vs. all others 0.82 1.47 277 | 130 130 120
z-bin 1 vs. all others 0.05 0.65 -0.25 1.60 20,0 04do
z-bin 2 vs. all others —2.46 -1.76 -9.61 2.80 3.00 1.50
% z-bin 3 vs. all others 1.56 2.26 0.23 0.1 0.20 0.1
z-bin 4 vs. all others 0.05 0.75 -3.64 1.50 1.60 1.50
z-bin 5 vs. all others 1.25 2.00 -0.75 1.00 0.80 140
z-bin 1 vs. all others 1.20 2.00 0.99 0.30 1.10 0.1
2 |[z-bin 2 vs. all others —2.07 —1.23 —9.92 220 240 210
8 z-bin 3 vs. all others 2.35 3.13 0.42 0.70 1.20- 0.50
QN | z-bin 4 vs. all others 0.69 1.14 —4.65 0.90 1.10 1.20
z-bin 5 vs. all others 0.78 1.61 -3.93 1.00 0.70 1.50

Asgari, Lin, Joachimi et al. 2020




Bin 2 versus others
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