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Photometric redshift accuracy for WL
• Weak-lensing analysis challenges:

• Accurate WL distortion measurement (high-resolution imaging)
• Accurate estimation of distances (photo-z)

• Lensing tomography approach:
Binning galaxies in a number

of tomographic bins
Cross-correlating the shape 

measurements between two planes 
of redshifts to extract shear signal

• Accurate redshift information:
Construction of the bins:

σz < 0.05(1+z)
Knowledge of the mean of the bins.

|z - zreal| < 0.002(1+z)
See Dahlen et al. 2013
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Galactic extinction / EB-V maps
• Dust maps derived from:

• Thermal emission in far-IR
100µm DIRBE+IRAS 6.1’ resolution map (Schlegel 98)

• Thermal dust radiance map:Planck (Planck XI 2014)
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Calibrating Galactic extinction / EB-V maps

• Linearly rescaling dust column density maps (EB-V = pD) i.e.,
deriving the scaling factor p from the observed color excesses of
stars or standard cosmological sources with known SED
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Galactic extinction in the Euclid Wide Survey

3%

8%
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Classic Implementation of Galactic Reddening
Sc

hl
eg

el
 e

t a
l. 

(1
99

8)
Pl

an
ck

 X
I 

(2
01

3)

Line-of sight EB-V

e.g., Fitzpatrick (1999) with RV = 3.1
kλ at pivot wavelength of DES R-band

X

Milky Way Absorption curve

èΔm = kpivot x EB-V

èFobs= Fint*10-0.4Δm

Correction usually applied on the observed flux catalogue (‘de-reddening’)
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Dependence of Galactic extinction with SED

𝑓23*,& =	  
∫ 	  𝑓*+, 𝜆 	  1067.9:;<=>?	  𝐹& 𝜆 	  𝑑𝜆	  
&

∫ 	  𝐹& 𝜆 	   𝑐𝜆1 	  𝑑𝜆
	  
&

If fluxes are measured through broad-band filters, the galactic 
extinction will depend on the source SED.

EB-V = 0.1

Relevant along high-reddening lines-of-sight and for broad/blue filters
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Additional caveat in EB-V map calibration
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Additional caveat in EB-V map calibration
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k𝜆 from Fitzpatrick et al. 1999 
Calibrated with B5 stars

0.100.10
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Additional caveat in EB-V map calibration

	  	  	  	  	  	  𝐸A6B*+, 	  
	  

= −2.5log ∫ IJKL	  M7<N.O	  	  P;<=
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=
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=
∫ IJKL	  R;	  ,S
	  
;

0.100.09

Need to apply bandpass correction to 
re-evaluate the normalization of the 

reddening curve for a given SED.

k𝜆 from Fitzpatrick et al. 1999 
Calibrated with B5 stars

𝑝*+,𝐷𝑘S =
𝑝AW𝐷𝑘S
𝑏𝑝𝑐*+,

For a fixed 	  𝑘S:

f int =	  Passive	  galaxy	  at	  z	  =	  0.1
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Additional caveat in EB-V map calibration

	  	  	  	  	  	  𝐸A6B*+, 	  
	  

= −2.5log ∫ IJKL	  M7<N.O	  	  \JKL]	  Q?	  	  R;	  ,S
	  
;
∫ IJKL	  M7<N.O	  	  \JKL]	  Q?	  	  R=	  ,S
	  
=

	  	  	  
∫ IJKL	  R=	  ,S
	  
=
∫ IJKL	  R;	  ,S
	  
;

0.100.09

f int =	  Passive	  galaxy	  at	  z	  =	  0.1

Need to apply bandpass correction to 
re-evaluate the normalization of the 

reddening curve for a given SED.

k𝜆 from Fitzpatrick et al. 1999 
Calibrated with B5 stars

𝑝*+,𝐷𝑘S =
𝑝AW𝐷𝑘S
𝑏𝑝𝑐*+,

For a fixed 	  𝑘S:

0.10 / 0.90.10
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Band-pass corrections
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Band-pass corrections
Quasar	  sample	  used	  in	  the	  Planck	  XI	  2014	  EB-‐V map	  calibration

bpcP14=1.018
pP14 =  5.4  105  m2 sr  W-1

pB5 =  5.5  105  m2 sr  W-1
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Re-calibrating reddening maps using LRG

Sample of luminous 
red galaxies at z~0.2-0.3 

in SDSS using griz
Modelised by LRG 

templates from 
Greisel et al. 2013

k𝜆 from Fitzpatrick et al. 1999 - Planck Radiance Map
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Dependence of Galactic extinction with SED

pB5D	  =	  0.1
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Impact on photometric redshifts

At pD = 0.1, 20% of the source photo-z (at all redshift) are not 
recovered within 0.2%(1+z)
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Impact of the uncertainties on RV

More limited bias (< 0.1%(1+z))
Higher scatter
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• New prescription of the galactic reddening for the Euclid TFA

• Tests on ‘real’ extragalactic fields with strong LOS reddening

• Extend this study to others Euclid units/WP:
• Machine-learning?
• SOM?
• Calibrations based on colours for OU-MER? 
• Distortion measurements versus color gradients in galaxies?

Conclusions / Perspectives


