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We present a complete Hubble diagram of Type II supernovae combining data from three different samples: CSP, SDSS-II, and
SNLS. Applying the Photometric Colour Method (PCM) to 73 Type II supernovae with a redshift range of 0.01-0.5 and with no
spectral information, we derive an intrinsic dispersion of 0.35 mag. A comparison with the Standard Candle Method using 61
SNe II is also performed and an intrinsic dispersion of 0.27 mag is derived. Assuming a flat Universe we derive a Universe's
matter density: Ωm=0.32 +0.29/-0.21 providing a new independent evidence for dark energy at the level of two sigma.

Introduction
SNe II are the explosion of massive stars with mass ≥8M ⊙ at the end of their
life. In the last decade, SNe II have been established as good distance
estimators, independent of the SNe Ia with potential application to
cosmology (Hamuy & Pinto 2002). They found that the luminosity and the
expansion velocity are correlated when the SN is in its plateau phase, and
this correlation allows to standardise the SNe II to a level of 0.3 mag (Hamuy
& Pinto 2002, Poznanski et al. 10). Recently de Jaeger et al. 15 suggested a
new method solely based on photometry input and using the correlation
between the second slope in the light curve and the luminosity found by
Anderson et al. 14.

The Data
Carnegie Supernova Project: u,g,r,i photometry + optical
spectra for 61 SNe II.
●
Sloan Digital Sky Survey II: g,r,i,z photometry + optical
spectra for 16 SNe II.
●
Supernova Legacy Survey: g,r,i,z photometry for 28 SNe II
+ optical spectra for 16 SNe II.
●

Total sample: 105 SNe II among which 89 SNe II
-1
have cz>3000 km s

Methods

Photometric Colour Method (PCM, de Jaeger et al. 2015):
●
K correction (KC) using theoretical models (Fig.1)
•Host galaxy extinction: a β(r-i) term corrected is added.
•Apparent magnitude corrected for the plateau slope; s2 (Fig.2)
• Minimising the likelihood defined by d'Andrea et al. 10
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Fig.1: KC theoretical models vs
observed spectra at different
redshifts in r band

Standard Candle Method (SCM; Hamuy & Pinto 2002) :
●
K correction using theoretical models (Fig.1)
•Host galaxy extinction: a β(r-i) term corrected is added.
•Apparent magnitude corrected by the photospheric velocity, measured
α
using Hβ λ4861 line (Fig.3,4) and using a power law: v(t)=At
•Minimising the likelihood defined by d'Andrea et al. 10 with

Fig.2: Anderson et al. 2014.
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magnitude and s2
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Fig.3: v( Fe II λ5169) versus
v( Hβ λ4861)
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Fig.4: Hamuy & Pinto 2002.
v( Fe II λ5169) vs Lbol

Results

Fig.5: Hubble diagram using the PCM.

Fig.6: Fitting parameters using
the PCM

Fig.7: Hubble diagram using the SCM Fig.8: Fitting parameters using the
SCM

Conclusions

Using the PCM we find an intrinsic dispersion of 0.35 mag versus 0.27 mag using the SCM
➔Cosmological parameters derived consistent with the existence of dark energy (Ω =0.32 +0.29/-0.21 using the PCM)
m
➔

Distance moduli derived using the PCM and SCM very consistent with a dispersion of 0.29 mag.
➔
We point out the high values for the SNe II Malmquist bias using a simple simulation.
➔
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