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Improvement in precision

Riess et al. 1998

since 1998 !!
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Improvement in precision

smce 1998

Riess et al. 1998
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Even though SNe la remain the most mature and well-exploited method
measuring the acceleration, further improvement to constrain the nature of dark

energy requires developing as many independent methods as possible.

CMB (Fixsen et al. 1996; Jaffe et al. 2001;Spergel et al. 2007; Bennett et al.
2003; Planck Collaboration et al. 2013)

BAO (Blake & Glazebrook 2003; Seo & Eisenstein 2003)

X-ray clusters (White et al. 1993; Schuecker et al. 2003)

SLSNe | SNell (Inserra & Smartt 2014,Hamuy & Pinto et al. 2002)
Cosimo’s talk !!




Are Type Il standard candles ?
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Anderson et al. 2014



SNe Il are standardisable!!! (SCM)

Cosmology with SNe lI: Two variables correlated to the intrinsic luminosity

Expansion velocities of the ejecta: Colour: Brigther SN are bluer
More luminous SN have faster ejecta (~to SNe la) » Nugent et al. 06
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Standard Candle Method
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Data (CSP-I)

Apparente magnitude

* Data from CSP-I (Hamuy et al 06) .
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Data (SDSS-II)

F, + constant

* Sloan Digital Sky Survey-Il (Frieman et al. 08):

16 SNe Il with 0.027<z< 0.143 observed in
ugri (d’Andrea et al. 2010)
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Data (SNLS)

* SuperNova Legacy Survey (Astier et al. 06):
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Data (HSC)

* Subaru/HSC (Miyazaki et al. 12):
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SCM

model
m; = ./\/l@ - aloglo (

42

i
)

o
0

Lscn (Mmag)
L
o

Alp (mag)]

UHg

< wvpg > kms™!

) + 6(7“ — Z) —+ 510%10(DL(ZCMB|Qm7 QA))

—_— (12,,=0.3,

(2,=0.7) @ SDSS
wowr (12,,=1.0.00,=0.0) & SNLS
| W CSP ¥ HSG

T.h:=0.27 mag

Ngpn.=61

i band
Color: (r-i)
Epoch = 44 days

.i""

0.50
de Jaeger et al. 17b



M

SC

+0.31
—0.30

0.91

&

Be[ T T
37
]
Z
np]
. b il .
o % %o % T T Byt Y% e %
% W o U
o
@
=
« QO
o <« 2 3
SEQu % =
ESo o &
S0G o £
7, >+ © m
we E EFa
<OG G o

de Jaeger etal. 17b



SO FAR,
50 GOOD
£

BUT If we did not have
spectroscopic information?

Can we come up with a method
solely based on photometry?

iy
CHRIS MADDEN.
wmwLCh N smndeddenLca. ik \_.




PCM

brightness

time

Courtesy Lluis Galbany



PCM

Mon dessin ne représentait pas un chapeau. Il représentait une

courbe de lumiere de supernova de type II. defined in Anderson ef al. 2014
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PCM
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PCM

Alp (mag)]
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PCM
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Conclusions

* Precision of SNe la : 0.15 mag (7% In distance)
* Precision of SCM : 0.27 mag (12% in distance)

* Precision of PCM: 0.35 mag (16% in distance)



Next steps

Expand the sample to high-z supernovae :

SCM+PCM

— Dark Energy Survey (DES) supernovae

— Subaru Hyper suprime camera

- LSST

- Gemini + Magellan + Keck spectroscopic followup

New SNe Il template :

- Type Il light-curve fitter? (like SALT, SIFTO, SNOOPY)
- Improve K-corrections



Thanks
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