
    
      Fig. 3 
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Examples of nearby bright galaxies for which the low-deblending mode (red dashed ellipse) gives much better results than the high-deblending mode (white solid ellipse). The solid red circle represents the local photometric radius described in Sect. 3.2.


    

  
    
      Fig. 5 
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Density of points (blue hexagonal bins) representing the absolute difference between observed aperture magnitudes and SDSS DR12 magnitudes in the g optical bandfor all field galaxies detected in the low-deblending configuration. Although the dispersion is relatively high, the overall agreement between the two photometries is good (see text). When split into magnitude bins for host galaxies (pink and purple bins for high- and low-deblending modes, respectively), the two configurations are similar, except for the first bin, where the low-deblending case shows less consistency with SDSS.


    

  
    
      Fig. 7 
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Redshift evolution of the differences in common host stellar mass between N09 and our sample. Galaxies with only SDSS-like photometry are represented in orange. Their masses are estimated by fitting the spectral series PEGASE to our observed ugriz magnitudes.Galaxies presenting photometry in the 2MASS survey alone are drawn in dark red, their masses are derived from K-band absolute magnitude through Eq. (6). Stellar mass differences of objects with both types of photometry are displayed in purple. For these galaxies, we present masses derived from ugriz observed magnitudes. The dashed black line corresponds to the mean difference, with the rms represented by the gray area.


    

  
    Table 6 

Selection requirements for the analysis focusing on local and global properties of the host.



	Requirement
	CSP
	CfAIII
	CfAIV
	SDSS
	SNLS
	All





	Available stellar mass of the host
	7/7
	55/55
	34/34
	389/389
	345/397
	830/882



	[image: equation]
	6/7
	51/55
	31/34
	338/389
	309/345
	735/830



	[image: equation]
	6/6
	49/51
	30/31
	288/338
	293/309
	666/735






Notes.For each requirement and each survey, we show the number of remaining supernovæ together with the total number of available supernovæ. At the end of the selection process, we had measurements of local environment and host photometry for 666 SNIa.





  
    
      Fig. 10 
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Local U − V rest-frame color of SNLS (blue dots), SDSS (red dots), and low-redshift survey (green dots) hosts in a region of 3 kpc around the supernova location as a function of the stellar mass of the host galaxy (in [image: equation]). The gray horizontal and vertical dashed lines represent the bin separations we used to model the color and mass steps, which correspond to the distribution median.


    

  
    
      Fig. 11 
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Correlation of host galaxy stellar mass (in units of [image: equation]) with Hubble diagram residuals for the SNLS (blue dots), SDSS (red dots), and low-redshift (green dots) surveys. The separation between the two mass bins at
[image: equation] corresponds to the median mass value of our sample and is shown as the black vertical dash-dotted line. The bins are drawn in black, with the weighted mean central values as black dots and their dispersion, divided by the square root of the number of elements in the bin. The purple dashed line shows the weighted linear fit for the mass distribution.


    

  
    
      Fig. 12 
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Correlation of local U − V rest-frame colors (in a region of 3 kpc around the supernova location) with Hubble diagram residuals corrected for stretch and color for the SNLS (blue dots), SDSS (red dots), and low-redshift (green dots) surveys for SNIa lying in the second and fourth quadrants of Fig. 10.


    

  
    
      Fig. 13 
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Correlation of local U − V rest-framecolors (in a region of 3 kpc around the supernova location) with Hubble diagram residuals corrected for stretch and color for the SNLS (blue dots), SDSS (red dots), and low-redshift (green dots) surveys. The separation between the two local color bins at U − V ~ 0.63, corresponding to the median value of the sample, is shown as the black vertical dash-dotted line. The bins are drawn in black, with the weighted mean values as black dots and their dispersion, divided by the square root of the number of elements in the bin. The purple dashed line shows the weighted linear fit for the entire color distribution. The top histogram displays the repartition of the 441 elements in terms of local color, together with the fit to a bimodal distribution represented by the solid red line. The histogram on the right draws the Hubble diagram residual distribution of blue SNIa regions (for local color values below the separation in U − V), associated with star-forming regions, together with the equivalent distribution of red regions (for local color values above the separation in U − V), associated with more passive areas.


    

  
    Table 7 

Significance of the third parameter in the cosmological fit standardizing light-curves of SNIa as a function of survey type and redshift range for the different galactic properties, assuming a bimodal distribution.



	Survey/z range
	Nb of SNIa
	ΔMB Local color (mag)
	ΔMB Host color (mag)
	ΔMB Host stellar mass (mag)





	Nearby
	85
	− 0.0491 ± 0.0462 (1.1σ)
	− 0.0401 ± 0.0454 (0.9σ)
	− 0.0235 ± 0.0430 (0.5σ)



	SDSS
	288
	− 0.0877 ± 0.0189 (4.6σ)
	− 0.0526 ± 0.0190 (2.8σ)
	− 0.0604 ± 0.0188 (3.2σ)



	SNLS
	293
	− 0.0993 ± 0.0205 (4.8σ)
	− 0.0917 ± 0.0202 (4.5σ)
	− 0.0882 ± 0.0205 (4.3σ)



	z < 0.1
	123
	− 0.0534 ± 0.0323 (1.7σ)
	− 0.0119 ± 0.0313 (0.4σ)
	− 0.0260 ± 0.0310 (0.8σ)



	0.1 < z < 0.5
	350
	− 0.1172 ± 0.0171 (6.9σ)
	− 0.0975 ± 0.0171 (5.7σ)
	− 0.0834 ± 0.0168 (5.0σ)



	z > 0.5
	193
	− 0.0586 ± 0.0259 (2.3σ)
	− 0.0556 ± 0.0258 (2.2σ)
	− 0.0702 ± 0.0262 (2.7σ)



	All
	666
	− 0.0909 ± 0.0130 (7.0σ)
	− 0.0689 ± 0.0130 (5.3σ)
	− 0.0704 ± 0.0128 (5.5σ)






Notes.The significance considering the combined sample is listed in the last row.





  
    
      Fig. 14 
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Covariance of α and the absolute magnitude step when three standardization parameters are used (blue contours for local color correction, and red contours for host stellar mass correction). The green rectangle corresponds to the case where two standardization parameters are used. Contours correspond to 68% and 95% confidence levels.


    

  
    
      Fig. 15 

      
        [image: thumbnail]
      

      
Correlations between supernova properties (stretch and color) as a function of local U − V color (first row) and host galaxy stellar mass (second row). The bins are drawn in black, with the weighted mean central values as black dots and the bin dispersion. Linear fits of the data are shown as dashed purple lines.


    

  
    
      Fig. 16 
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Evolution of the local photometric radius of 1.5, 2, and 3 kpc with redshift in arcseconds for host galaxies of SNIa observed by the SNLS (blue), SDSS (red), and low-redshift surveys (green points). The 1σ seeing size of SNLS and SDSS images are illustrated with dashed lines using the same color code. A 1σ seeing corresponds to a diameter of about 85% of the FWHM.


    

  
    Table 10 

Summary of all tests performed throughout the paper with the corresponding number of SNIa in the sample, the local U − V color step, the host stellar mass step, and step values when corrected for one or the other effect.



		Nb of
	Local color step
	Host mass step
	Corr. for local color
	Corr. for mass



	Test
	SNIa
	(mag)
	(mag)
	(mag)
	(mag)





	Basis
	666
	− 0.0909 ± 0.0130 (7.0σ)
	− 0.0704 ± 0.0128 (5.5σ)
	…
	…



	JLA common
	589
	− 0.0759 ± 0.0139 (5.5σ)
	− 0.0719 ± 0.0134 (5.3σ)
	…
	…



	Smaller radius
	620
	− 0.0872 ± 0.0143 (6.2σ)
	…
	…
	…



	Correl. a posteriori
	666
	− 0.0811 ± 0.0115 (7.1σ)
	− 0.0628 ± 0.0112 (5.4σ)
	− 0.0264 ± 0.0116
	− 0.0526 ± 0.0115



	Linear fit
	666
	− 0.1067 ± 0.0458 (2.3σ)
	− 0.0561 ± 0.0334 (1.7σ)
	…
	…



	Fit with mag.
	659
	− 0.0899 ± 0.0130 (6.9σ)
	− 0.0724 ± 0.0128 (5.6σ)
	…
	…



	With faint hosts
	737
	− 0.0833 ± 0.0126 (6.6σ)
	− 0.0706 ± 0.0122 (5.8σ)
	…
	…



	No selection cuts
	882
	− 0.0745 ± 0.0119 (6.2σ)
	− 0.0768 ± 0.0116 (6.6σ)
	…
	…



	Max. significance
	666
	− 0.0972 ± 0.0132 (7.4σ)
	− 0.0944 ± 0.0132 (7.2σ)
	− 0.0459 ± 0.0121
	− 0.0571 ± 0.0115



	Radius 2 kpc
	341
	− 0.0649 ± 0.0175 (3.7σ)
	…
	…
	…



	Radius 4 kpc
	684
	− 0.0846 ± 0.0131 (6.5σ)
	…
	…
	…



	Radius 8 kpc
	708
	− 0.0759 ± 0.0128 (5.9σ)
	…
	…
	…



	Radius 16 kpc
	710
	− 0.0684 ± 0.0127 (5.4σ)
	…
	…
	…



	Radius 32 kpc
	688
	− 0.0602 ± 0.0127 (4.7σ)
	…
	…
	…



	Radius 64 kpc
	487
	− 0.0327 ± 0.0148 (2.2σ)
	…
	…
	…
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