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What can go wrong in weak lensing cosmology?

Matter power spectrum modeling
Baryonic feedback modeling

Shear measurement
Redshift measurement
Intrinsic alignment modeling

Sample selection
P PSF modeling/deconvolution

Detecter effects

Covariances
Priors

We need:
More observations: cross-checking
Better methods for systematics



Requirements for CSST systematic-control
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We want 1% - 0.1% level residual systematics!
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Benefits of using IA self-calibration in CMB lensing
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Reduce bias

Break degeneracy
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Comparisons

Independent measurement: more info
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Apply SC to cosmic shear
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DECaLSxDES

using only 1% data
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How shear bias and z bias work
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galaxy count

DRS:
Z <21

DRO:
15<g<25
15<r<?23
15<z<22
-1.5<gr<3
-1.5<rz<3
10 < gr,z S/N < 1000
rg / pst_rg > sqrt(0.1) for gr,z
0 <rg < sqrt(10)

remove rg > sqrt(2) and r band S/N < 30

remove lel>0.8 and 2log(rg)<(22.5-1)/2.5 B0

0.1< Zp < 1.2 98.467

171.533

Shear measurements from DECaLS DR9

Nside = 512
Pixel ~ 47.2 arcmin’2
Total 111,816,750 galaxies
Average ~2.1 gal/arcmin”2
Total 14.9k deg”"2
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spec-z sample & photo-z sample
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Blue: distribution of spectroscopic galaxies without SOM weight
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spec-z sample (S()M Welght) & phot()-z sample

PDF

0 0.10.20.30.40.5
PDF

00.09.0.19.2.29.5

PDF
0 0.10.20.30.4
PDF
0 0.10.20.30.4

17 18 19 20 21 22 23

MAG_W1

® o .
& - = S
THp=: THp= T THREY
o - ) = A © n °
n o v O « o -
8 N S S
S o o o
0 05 1 15 2 0 05 1 15 2 25 3
MAG_G-MAG_R MAG_G-MAG Z

™ o 3 g’ g-
T L g E L S TS
O © 0 ZE o o O o
o - o SE o > o °
o § E oS S
1 0 1 2 3 4 o””ojsl”l;“”fs” 2 1 0 1 2 3 2 -1 0 1 2 3
MAG_G-MAG_W?2 MAG_R-MAG _Z MAG_R-MAG_W1 MAG_R-MAG_W2

Red: distribution of photometric galaxies
Blue: distribution of spectroscopic galaxies with SOM weight



(< Zpp > =< Zyrye >)

sOm-Z

Reliable photo-z range
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DRO redshift properties

Preliminary!
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mg = 22.40%918

Image simulation with Obiwan

m, = 21.39+983

Image simulation as training sample: 0.55 M galaxies

m, = 20.70*984
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, ' B ' , , , , m;—m; = 0.68%333
: <@ ' Obiwan:
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A neural network based shear calibration
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Summary

* Forecast errors for stage IV (CSST)
* Independent measurement of IA with self-calibration (KiDS)

* Machine learning based shear/redshift calibration (DECaLS)
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The intrinsic alignment (I1A) complication
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3-step shear calibraiton: (1) neural network shape
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3-step shear calibration: (3) sample shear calibration
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€ = (1 + m)(e™ + Y) + ae>F +,856PSF + C
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CSST forecast
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Mollweide view

i=1, 2.38 gal/arcmin?
0.8- i=2, 2.80 gal/arcmin?
i=3, 2.76 gal/arcmin?

i=4, 2.86 gal/arcmin?

i=5, 2.94 gal/arcmin?
i=6, 2.85 gal/arcmin?

i=7, 2.87 gal/arcmin?

Remove bright galaxies/stars

. . A
Galaxy number density 20 gal/arcmin”2 Area 17500 deg™2 => ~15000 deg’2

Notice: both numbers can further decrease considering good shear/photo-z measurements, realistic blending, and masking!
22
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The non-Gaussian Covariances

Gaussian Gaussian + 20xcNG 0- Gaussian + 10xSSC
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0.34 1

Forecast for CST
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