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R-GDP-DL3-072

» The shape of the stacked PDF for each sub-set of
galaxies in the range 0.2 <z < 2.0 (TBD) used in the
weak lensing analysis shall be such that: In each
subset (bin) used for the weak-lensing analysis, the
average of the true-z subtracted PDF (PDF(z-zirue))

shall meet the following cumulative probability
requirements:

Within Fraction of

|z-Zwue| / (142) probability

0.05 68 %
0.15 90 %
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Benefits of NIR
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e Smaller Sg error due to high-z galaxies.
e More robust redshifts -> better calibration.

Wright et al. (2018)

optical+NIR data



Photometric redshifts
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Wright et al. (2018)



Redshift dependence of
cosmic shear
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Redshift dependence of
cosmic shear
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» The Ground Data Processing shall create subsets
of galaxies (TBD) used in the weak lensing analysis,
such that each subset has a redshift distribution
n(z) with a with a "weak lensing weight"-weighted
mean value known to a accuracy of < 0.002*(1+z).

* This requirement is about the uncertainty of the
bias not the bias itself!



Euclid redshift
calibration plan

1. Direct calibration as fiducial method
* Re-weight deep spec-z calibration sample (kNN, SOM).
e Estimate redshift distributions from weighted spec-z.

2. Clustering-z for validation

 Exploit cross-correlation of sources and objects with
spec-z.

* Independent large area spec-z reference sample.
Redundant only if both have similar precision and accuracy!

Most of this information will come from ground-based data!



Direct photo-z calibration

- Re-weight spec-z surveys to be more representative
(Lima et al. 2008)

+ Only works if:
- Magnitude space is fully covered (r<~24; C3R2).
- Unique relation between magnitudes and redshifts (VIKING).
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KV450 - n(z)
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KV450 - n(z)
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KV450 clustering-z
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KV450 n(z) consistency
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Self-organising map

Fiducial Training DEEP2

Wright et al. in (2019)



SOM for Eucli

Median spec-z, confidence > 95% redshifts

Masters et al. (2015)



SOM for Euclid
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Median spec-z, high-confidence redshifts including C3R2
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Masters et al. (2017)



SOM for Euclid
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Median spec-z per cell, all fields
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KV450 “gold” sample

PDF (x10™')
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~85% of the sources.
Mean redshifts good to 0.--.<~0.007.
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Ground-based calibration

e KiDS-450 and DES-y1 reach 1-2% error on <z>.

e (Cross-correlation catching up by using wide-area spec-z
surveys.

o Better photometry (e.g. KIDS+VIKING) and more spec-z
will push this below 1% soon.

e Need to look into limitations of techniques:
e Discreteness of SOM.
e Negative amplitudes in cross-correlations.

e Sample variance.



Testing KiDS-VIKING

photo-z on MICE

MICE Grand Challenge: an all-sky lightcone Nbody simulation using 4000° particles and 4096 processors
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MICE

~200 million galaxies over 5000 sq.deg and up to a redshift z=1.4
Not the same as the data but similarly complex as the data.



MICEZ2 - KV450 mocks
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il

MAG_GAAP_)
vhs_j_obs

20 22

magnitude

24

MAG_GAAP_H
vhs_h_obs

248

20 22

magnitude

24

268

T MAG GAAP u L0 MAG GAAP g 0 MAG GAAP

L0 wdss v obs 0] sdss g obs 0 sdss r obs

t t

00 MAG_GAAP_I 00 MAG_GAAP Z 0 MAG_GAAPY

00 sdss | obs [ sges 7 obs [0 des aszanl full y obs

MAG_GAAP _Ks
vhs_ks_obs

20 22

magnitude

24

2€

Om

Haz

Lo

0.2

0.2

0.1

005 0.1

0.05

04

KV450

data paper

I

r { 4 + 4 4 | 4 4 4 4 } 4 4 4 # % # %
— QL
— vgriLY . X . “
— ogrizys  with R14 prior
L w—vgriZ¥JH
v e oprid YJHE, 4
»
: s L _V.’f’ “A\ -"_’./"}
a4 ’ o = = Hizprdor
| ugriwth 7 gy Do :
| 'y | ! A i A L
- ! d T T T T T Y -
1 " 1 M " M N 1 | 4 i L 1
0 0.5 1 0 025 050 075 100 10f

Fhate-z (zg)

ZB



PDF

0 0050101502025 030 0.050.10150.20250.3

MICEZ2 - DIR calibration
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KV450-like spectroscopic sample (very similar to ideal sample)
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MICEZ2 - DIR calibration
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MICEZ2 - Clustering-z
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MICEZ2 - Clustering-z
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Summary

 Uncertainty in <z> of <0.002*(1+2z) is one of the hardest
requirements for Euclid.

e Calibration plan:
e Colour-based calibration with e.g. SOM.
e Clustering-z to validate.

e Testing this plan on KiDS+VIKING and simulations.



| Linear bias evolution
Constant bias —

Redshift



