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Clustering-redshift
The principle
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O = Galaxy seen in imaging
- = Galaxy in photo-z bin

Legend:

Newman et al. (2008)
Schmidt et al. (2013)
Ménard et al. (2013)

See Gatti et al. (2013)
for a comparison
between techniques

{? = object with known spectroscopic z
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between a photometric sample and a spectroscopic

sample noted: (0, 2)
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the spectroscopic redshift bin

Clustering-redshift

The principle

Few photometric galaxies in
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Legend:

= Galaxy seen in imaging

= Galaxy in photo-z bin

Newman et al. (2008)
Schmidt et al. (2013)
Ménard et al. (2013)

See Gatti et al. (2013)
for a comparison
between techniques

= object with known spectroscopic z

True z distribution of
objects in photo-z bin
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Clustering-redshift
The principle

Lots of photometric galaxies in
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Newman et al. (2008)
Schmidt et al. (2013)

= Galaxy seen in imaging See Gatti et al. (2013)

for a comparison

= Galaxy in photo-z bin between techniques

= object with known spectroscopic z

True z distribution of
objects in photo-z bin
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Clustering-redshift
The principle

O = Galaxy seen in imaging
- = Galaxy in photo-z bin
ﬁﬁ? = object with known spectroscopic z
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the photometric sample:
dN, ] 1
2] X WyprlZ2) X = X =
dz (2) X Bur(2) bu(z) be(2) ©(2)

Gmax
Integrated cross-correlation: cDur(z) = / dé W(Q) wur(e, z)

6. . :
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Newman et al. (2008)

Schmidt et al. (2013)
Legend: Ménard et al. (2013)
See Gatti et al. (2013)
for a comparison
between techniques

True z distribution of
objects in photo-z bin
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In this project, we adopt the
formalism of Ménard et al. (2013)
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Clustering-redshift for DESI ELG targets

Catalogues
Photometric sample: Spectroscopic sample:
Legacy Surveys DR7 ELG targets (~2.2 x 107 objects) eBOSS v4 SGC (~1.5 x 10° objects)
Version dr7.1/0.27.0 - 54 135 LRG
- Sanity flags (nobs, allmasks) - 96 531 Quasars
- Stellar cuts from Anand based on GAIA/DR2
- Objects flagged when in DES footprint Normalised redshift distribution
- Photo-z from match with HSC/DR1 (~190 000 objects) eBOSS LRG
Footprint ] [ eBOSS QSO
e DR7ELG 45 ] HSC ephor
o ad . eBOSS SGC
xmatch HSC - DR7 ELG 30
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Clustering-redshift for DESI ELG targets
Photometric redshifts

IMAGING SURVEYS Problem: Not possible to have good photometric redshift for Legacy
Surveys because only 3 bands g,r,z and photometry too shallow, especially
SDSS (14,055 deg?) for faint objects (zmag > 21.0)
\obiile okl o0 > Photometric redshifts for objects that match HSC data only
i=22.2.2=20.71 18 Match HSC / DR7 / eBOSS ELG: 8001 objects
g ] 175 Scatter
Legacy Surveys (14,000 . i deltaz/1+z < 0.05: 86%
deg?) DECaLS/BASS/MzLS L4 PR T % mean = -0.0028
g=24.7, r=24, 2=23.0 2 34 : std = 0.0179
. . 10 kY | i 2 Ouliers
HSC (wide, 1400 deg?) g' e II- | _ deltaz/1+z > 0.15: 0.06%
g=26.5,r=26.1, i=25.9, Mo.8—F el ' 100- mean = -0.0031
Z=25.1, y=244 o6k std = 0.0307
DES (5,000 deg?) o N
g=26.5, r=26.0, i=25.3 0-2
Z=24.7, Y=230 0,8 25 -
.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8

= —1 (Z oto — Zs ec)/(l + Zs ec)
Credit: Rongpu Zhou phot p b

Next generation: LSST

—0.04 -0.02 0.00 0.02 0.04

DeltaZ/(1 + 2) 7




Clustering-redshift for DESI ELG targets
Which applications?

1. Check the redshift distribution of the DESI ELG targets for different Target Selections

- Ensure that nP > 1 up to z ~1.3
- Test 2Md generation selections

2. Compute the stellar mass function to g=23.xx over a large area

1.0 T T 1.0

1.0

> Obtain reliable 0.2<z<0.3 0.3<z<0.4 - 0.4<z<0.5
measurement at high : 0 08I Al °ff
masses (limited by sample £ o6} 0.6} 0.6}
variance) T o0s 04| 04f
6 0.2} 0.2} 0.2}
- Compute the completeness
of the ELG Sample as a 0'?o.o 16.5 11|.o 11|.s 12.0 O'?o.o 16.5 11|.o 11|.5 12.0 0'?o.o 16.5 110 11|.5 12.0
function of stellar mass logyo(M,)
(useful to improve the Mo : L r S P
modelling of the galaxy- L osf oo A ] esp OESE e HOTEET
halo connection) S o6} ok ' ook
E“ 0.4F 0.4 0.4
Bates et al. (2019) &
C 0.2} 0.2f 0.2}
For 0.2 <z < 0.7, 80% complete

0.0 : ' : 0.0 . ' 0.0 ' ' '
above M ~ 10114 Msun 10.0 10.5 11.0 11.5 12.0 10.0 10.5 11.0 11.5 120 10.0 10.5 11.0 11.5 12.0
log,o(M ) log,o(M ) log,o(M,.) 8



Clustering-redshift for DESI ELG targets
Challenge: Photometric bias evolution with redshift

We don’t have access to the bias evolution
with redshift of the photometric sample

But we can
1. Adopt a local approach to decrease the effect
- Bin in magnitude and colour

2. Measure it from auto-correlation using
simulated data dN,, Our(2)

dz o ‘\/‘«Duu(z)d)rr(z)

90 : T r
80} Bias corrected
70L No correction 4

Bates et al. (2019)
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DR7 DESI ELG photometric sample
Stellar contamination and something else?

thcgotometric redshift distribution per bin in magnitude

21-215
/3 215-21.7
175 - 21.7-21.9
. . —h /1 219-221
— tails at low-z (z<0.5) and high-z (z~2), more . 1 221223
important for the 2 brightest bins | e g
| 1 22.7-229
Stellar contamination? i o e
Look at cross-correlation with stars s 1 233235
Ongoing with Tycho2 and GAIA stars N vd
o E 75 J
PSF objects? l
Which fraction in the DR7 ELG sample? F. I
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0.25 1 I_L L
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DR7 DESI ELG photometric sample
Stellar contamination and something else?
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21.9-22.1
22.1-22.3
22.3-225
22.5-22.7
22.7-22.9
22.9-231
23.1-233
23.3-235
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6 (deqg)

Evolution of the angular clustering with

magnitude
Errors from 100 jackknife regions

— Expected behaviour except for the 2
faintest bins

Star contamination?

Different origins?
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Clustering-redshift for DESI ELG targets

To summarise

1. Catalogue preparation

- Spectroscopic samples: divide into redshift bins of width Az = 0.01 (40 bins for LRG, 140 bins
for Quasars)

- Photometric sample: divide into g-band bins, for each g-band bin divide into g-r and then r-z
such that each colour bin contains at least 100,000 galaxies = 199 bins in total

0z, clustering scale = 0.001
S 620 dNr Oz, spectro-z bin width = 0.01
— = —— N Omax =0.3d
mMax U max = U.> d€F
N 02; dz n, = 2400 targets / deg?
dN, / dz = 1.5 x 10° spectroscopic objects

2. Compute clustering-redshifts for each colour bin

dN u (7) o Wyr(2) Cross-correlation between each colour bin and
— < spectro-z bin
d \/(Uuu )Wy (2)
Auto-correlation:
_ . max - Spectroscopic samples: need to correct for fiber-
where wur(z ) — / do W(Q) wur(g’ < ) collisions and close-pairs to use very small scales
Imin - Photometric sample: need simulated data

o min = 0.5 MpC<r,<rp max =2 Mpc 5



Clustering-redshift for DESI ELG targets

Next steps

1. Validate the clustering-redshift technique
- Comparison with photometric redshifts: HSC / DES

- Apply the technique to different photometric samples with DESI ELGs selected using

different Target Selection algorithms
- Test on simulations: Buzzard mock

2. Compute the stellar mass function using semi-analytical models (SAMs)
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ELG small-scale clustering, plot from Shadab Alam @DESI C3 telecon

10!

100

102

103

Buzzard mock ( DeRose et al. 2019):
N-body simulation(s) with empirical
model for galaxies

14,000 deg? full DESI footprint

Have galaxy luminosities, colours,
SEDs, shapes and full ray-tracing for
weak-lensing statistics

Also DES photometric redshifts
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