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SUGAR parameters fitting
using spectra or light curves

Light curves fitting :

SNF20080821-000 (SUGAR, vega_snf_10)

S * SUGAR standardisation :
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Comparaison du LsSFR step entre une
standardisation SALT2 et SUGAR

Standardisation SALT2 : Standardisation SUGAR :
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Summary of the SNe la Standardization

parameétres wRMS Tint AM AY

salt2 0.140 £ 0.008 | 0.128 | - -

sugar 0.134 £ 0.008 | 0.124 | - -

salt2 + AM 0.133 £ 0.008 | 0.121 | 0.12+0.03 | -

sugar + AM 0.125 + 0.008 | 0.116 | 0.09 £ 0.03 | -
salt2 + AY 0.128 £ 0.008 | 0.116 | - 0.15 £ 0.03
sugar + AY 0.122 +0.008 | 0.112 | - 0.13 + 0.03
salt2 + AM + AY | 0.127+0.008 | 0.115 | 0.05 £+ 0.03 | 0.11 +0.03
sugar + AM + AY | 0.121 £ 0.008 | 0.111 | 0.05 £ 0.03 | 0.10 £ 0.03

Table 1: Summary of the SNe Ia Standardization (UBVRI)

LsSFRstep:  flgygar = My — Mp — Z?:l giowy; — Ay B+ p AY

Mass step: Msugar — m*B — Mp — Z?:l qi Ot \i — AV/B + D AM



Light curve fitting with
external data set
SUGAR parameters distribution CSP

Light curve fitting example :

SN2006bh (SUGAR)

compare to SNf :
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Light curves residuals:

10.0 [ sugar
mean_sugar = -0.015
rms_sugar = 0.055 [ salt2
5> 75
& mean_salt2 = 0.003
: 5.0 rms_salt2 = 0.058
2.5
0.
—0.4 -0.2 0.0 0.2 0.4
10.0 [ sugar
mean_sugar = 0.012
rms_sugar = 0.055 [ salt2
o 7.5
2 mean_salt2 = 0.020
: 5.0 rms_salt2 = 0.068
2.5
0.
—0.4 -0.2 0.0 0.2 0.4
10.0 [ sugar
mean_sugar = -0.013
75 rms_sugar = 0.056 [ salt2
] mean_salt2 = 0.003
: 5.0 rms_salt2 = 0.075
2.5
0.
-0.4 -0.2 0.0 02 0.4
.006
8 TS Bgar = 0,068 [ sugar
[ salt2
g6 mean_salt2 = 0.004
ﬂ rms_salt2 = 0.085
a4
2
—0.4 -0.2 0.0 0.2 0.4
10.0
e iy £ sugar
75 [ salt2
G mean_salt2 = -0.007
2 5.0 rms_salt2 = 0.145
<
2.5
0.0
-0.4 -0.2 0.0 0.2 0.4

Acspv

A cspg

Acspr

A cspb

Acspi

CSP Light curves residuals

Light curves residuals sample by phase:
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Build an error model for SUGAR

ight curves residuals sample by phase:

Error model:

2 _ 2 2
Uresiduals — Omesure + Umodel




Build an error model for SUGAR

How to determine 0'2 ?
model
What we want : What we have :
e Complete error model in e residuals for
phase and wavelength different phase and

bands in CSP light
curves



Build an error model for SUGAR

Likelihood :

—21In(L) = cst — In(det(w)) + 3 Lesiduals”
residuals

2 2 2
Uresiduals — Omesure + Jmodel

2

Description of O del

by 2D linear Spline

e Fit the nodes that describe this spline



Build an error model for SUGAR

e First fit all light curves

Residuals

o First fit the Spline that maximise the Light
curves:

~21In(L) = cst — In(det(w)) + Y Zesiduals

residuals

2 _ 2 2
Uresiduals — Omesure + Jmodel
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Build an error model for SUGAR
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Conclusion

e SUGAR can be use with external data set

e \We built a SUGAR model error

e We still have an LsSFR/Mass step with SUGAR
standardisation




