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Jones, Riess et al. 2015

vs.
0.000 ± 0.018 (0.0σ)

(179 SNe)

0.029 ± 0.025 (1.1σ)
(150 SNe)
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Local-Global 
Environmental 

(LoG) Bias

Rigault, Perlmutter et al. 2013



MLCS2k2 SALT2
# of SNe 1128 1094

Assuming flat ΛCDM
ΩM 0.43 0.30

YONSEI SN & Host Catalogue

Combine host sSFR & Mass
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MLCS2k2 SALT2 Ref.s
LOWZ 109 105 Neill et al. 2009
SDSS3 378 394 Sako et al. 2014
SNLS3 227 228 Sullivan et al. 2010

Total 714 727

YONSEI SN Catalogue: Kim et al., in preparation



YONSEI Local-Global Environmental Bias 
(LoG Bias) Study

Criteria for Removing LoG Bias

Number Ratio Passive Star-Forming

Before LoG Bias cut 31 69
After cut 47 53

cf. R13, R15, and J15 49 51
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MLCS2k2:
ΔHR = 0.103 ± 0.010 mag (10.3σ)

(461 SNe)

YONSEI Local-Global Environmental Bias 
(LoG Bias) Study
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SALT2:
ΔHR = 0.085 ± 0.012 mag (7.1σ)

(482 SNe)
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MLCS2k2 ΔHR
(mag)

SALT2 ΔHR
(mag)

Rigault et al. 
2013 & 2015

0.155 ± 0.041
(3.8σ)

w/ 81 SNe

0.094 ± 0.037
(2.5σ)

w/ 77 SNe
LOWZ

Jones et al. 
2015

0.029 ± 0.034
(1.1σ) 

w/ 156 SNe

0.000 ± 0.018
(0.0σ)

w/ 179 SNe
LOWZ

YONSEI
w/o LoG Bias

0.103 ± 0.010
(10.3σ)

w/ 461 SNe

0.085 ± 0.012
(7.1σ)

w/ 482 SNe

LOWZ+SDSS+SNLS
(0.01 ~ 1.06)

cf.

YONSEI
w/ LoG Bias

0.089 ± 0.008
(11.1σ)

w/ 714 SNe

0.068 ± 0.014
(4.9σ)

w/ 727 SNe

LOWZ+SDSS+SNLS
(0.01 ~ 1.06)



YONSEI Local-Global Environmental Bias 
(LoG Bias) Study
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-Considering the significant difference in the mean population 
age between these morphological types, this result would imply 
a possible look-back time evolution of SN Ia luminosity 
indirectly.



YONSEI
(YOnsei Nearby Supernova Evolution Investigation)
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In order to investigate the evolution of SN Ia luminosity more 
directly and precisely and determine more reliable population 

age, we have initiated YONSEI project!
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Origin of Well-Established Empirical Correlation
between Host Mass and SN Ia Luminosity

Kang, Kim, Lee et al. 2016
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Population age is mainly responsible for the relation 
between host mass and HR.



YONSEI Local-Global Environmental Bias 
(LoG Bias) Study
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Hubble Diagram of SNe Ia with Their Host Environments
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Hubble Diagram of SNe Ia with Their Host Environments

=3.14
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=1.74

SNe Ia in star-forming environment show better fit-quality 
and less scatter in HR than those in passive region.



YONSEI Local-Global Environmental Bias 
(LoG Bias) Study
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Summary

-When we restrict a sample to the low mass hosts ( ≤ 1010 M⊙ ), a sample 
without LoG bias is efficiently selected only from photometric data.
>Can be employed in the future high-z SN surveys.

-SNe Ia in star-forming environment are 0.103 ± 0.010 mag (10.3σ) and 
0.085 ± 0.012 mag (7.1σ) fainter than those in passive region, for 
MLCS2k2 and SALT2, respectively. 
>Imply a possible look-back time evolution of SN Ia luminosity

-SNe Ia in star-forming environment show better fit-quality and less scatter 
in HR than those in passive region.



YONSEI
(YOnsei Nearby Supernovae Evolution Investigation)


