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ABSTRACT

Aims. We present 139 spectra of 124 Type la supernovae (SNe lajvdratobserved at the EPAT during the first three years
of the Canada-France-Hawai Telescope (CFHT) SupernogadyeSurvey (SNLS). This homogeneous data set is used téotest
redshift evolution of SN la spectra, and will be used in thd.SI8rd year cosmological analyses.

Methods. Spectra have been reduced and extracted with a dedicatelihpiphat uses photometric information from deep CFHT
Legacy Survey (CFHT-LS) reference images to trace, at sxdd-pccuracy, the position of the supernova on the spectgs

a function of wavelength. It also separates the supernodtatarhost light in~60% of cases. The identification of the supernova
candidates is performed using a spectrophotometric SN temo

Results. A total of 124 SNe la, roughly 50% of the overall SNLS speatopsc sample, have been identified using the B0
during the first three years of the survey. Their redshiftgjeafromz = 0.149 toz = 1.031. The average redshift of the sample is
z=0.63+0.02. This constitutes the largest SN la spectral set to ddteésmedshift range. The spectra are presented along véth th
best-fit spectral SN la model and a host model where releliauhe latter case, a host subtracted spectrum is also pegsaive
produce average spectra for pre-maximum, maximum andrpasimum epochs for both < 0.5 andz > 0.5 SNe la. We find that

z < 0.5 spectra have deeper intermediate mass element abserfitamz > 0.5 spectra. The dlierences with redshift are consistent
with the selection of brighter and bluer supernovae at higb@shift.

Key words. cosmology:observations — supernovae:general — methatlsadalysis — techniques: spectroscopic

1. Introduction nent responsible for this acceleration has been a major goal
. , , . of observational cosmology. Type la supernovae (SNe la-here
Since the direct detection of the accelerated expansiohef hfier) samples have been gathered at low and high redskift an
universe 10 years ago (Riess €t al. 1998; Perimutter et 88)19 extensively used for this purpose. When combined with other
constraining the equation of state of the dark energy compgppes, the picture of a universe dominated by dark energy
emerges. (Tonry et al. 2003; Astier eflal. 2006; Riess et &720

Send offprint requests to: balland@Ipnhe.in2p3.fr Wood-Vasey et al. 2007; Kowalski et/al. 2008).
* Based on observations obtained with FORS1 and FORS2 at the Qver the past five yeﬂ,s the Supernova Legacy Survey
Very Large Telescope on Cerro Paranal, operated by the Eamp snLS) has gathered more than 1000 light curves of SN Ia can-

fggtziggsg)bservatory, Chile (ESO Large Programs 1718048 jiqates on the Canada-France-Hawai telescope (CFHTY usin

** Figures A.1 to A.139 are only available in electronic forna vi
httpy//www.edpsciences.org ! The SNLS started in June 2003.
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Mecacam (Boulade et al. 2003), thanks to a rolling search tecl2. SNLS Observations
nique for discovery and photometric follow up of SNe la inffou , ,
1 square degree fields (Astier et/al. 2006). Spectra of a subdé: The SNLS imaging survey

(about half) of these SNe la candidates have been observediia g Ls is composed of an imaging survey devoted to the de-
various 8 to 10-m class telescopes (VLT, Gemini N and S, Kecldotion ‘and the photometric follow up of SN candidates, and

and II). About 50% of spectroscopically observed SN canésla , spectroscopic survey of a sample of the detected candjdate
were observed at the VLT. prioritised for spectroscopy on various telescopes. Thaging

In this paper, we present the VLT SN la spectral set for tifairvey ran from June 2003, after a period of pre-survey] unti
first three years of operation of the SNLS. The non SN la speltine 2008. It was based on the Deep survey of the Canada-
tral set, together with a description of the “real-time” catéons  France-Hawaii Telescope Legacy Survey (CFHT-LS) (amount-
and procedures will be presented elsewhere (Basalet al).200% to half of the 474 nights allocated to the CFHT-LS). Full
The spectra shown here were obtained in the period runni@gfails of the survey can be found elsewhzre (Astier et &6P0
from June 1st, 2003 up to July 31st, 2006, as part of two larljebrief, SNLS observed 4 fields (D1-4) every 3-5 nights dgrin
VLT programéa_ The Spectra have been ana|ysed using no r_k{grey time in th@rlZfllterS, each field followed _for 5-6 |U'
techniques for extraction and identification which haverbe&ations per year. Around 1000 well sampled multi-colouhtig
described in detail elsewhere (Baunmont 2007, Baumont et @¥rves of SN la candidates have been obtained ap-d.1.

2008). For each spectrum we provide a redshift estimate. The

identification of SNe la relies in part on human judgemenrt, u .

ing the SALT2 spectral template lof Guy ef al. (2007) as a gui éz' Spectroscopic follow-up
(see Baumont et &l. 2008). Spectroscopy of SNLS SN candidates was performed on several
{010-m class telescopes in both hemispheres, namely the VL

The SN spectra presented here will be used, along with S emini-N and S, Keck | and II. Almost 50% of SNLS candidates

spectra obtained at Gemini and Keck telescopes, to buil@rthe . o ) -
year SNLS Hubble diagram. Our primary goal is that the tyd entified as certain or probable SN la were spectroscdpical

and redshift of the SNe la used for cosmological analysis at served at _the VLT. Howe_ll etal._(2005) and Bro.n(_jer etal.
secure. In this paper, we consider two classeg of evenu);re;eac(ZOOS) describe the SNLS first three years of Gemini spectral

u ” » : data (up to May 2006), while Ellis et al. (2008) present 3éhhig
SNe la (“SN la”) and probable SNe la (“SN#&). Studying the ; X . :
statisticgal prope)rties gf these two clas(ses, ir?)order)t/esgsme signal-to-noise ratio (8!) SN la spectra obtained at Keck. In this
validity of using SN la events together with SN la events, iP@P€r. We focus on spectra taken at the VLT on Cerro Paranal.
therefore a goal of this paper. Candldate_ selection for spectroscopic follow-up was based
on the multi-band photometry procedure lof Sullivan et al.
SN la spectra are a rich source of physical informatio@006). This selection was performed on the rising part ef th
about their progenitor history and environment. The pdisiblight curves, routinely available thanks to the rolling s#estrat-
ity of evolution among SN la populations at low and high recegy (see e.d., Perrett eflal. 2009). Candidates were gbrezat
shifts has been the subject of considerable attention iantecfor spectroscopy at, or slightly after, maximum light, whiap-
years, as more and more SN la spectral sets become availgibised the time budget allocated for spectroscopy. Weérigd
(Garavini et al. 2007, Bronder et'al. 2008; Foley et al. 2008a target on VLT every three to four days during dark and grey
Blondin et al.| 2006| Ellis et al. 2008). Recently, evidenas h time.
even been found for a demographic evolution among SN la pop- puring the first large program (2003-2005), we performed
ulations, resulting in higher stretch, more luminous SNetla |ong slit spectroscopy (LSS) of SN candidates on FORS1 for a
higher redshifti(Howell et al. 2007; Sullivan et al. 20095it)  total of 60 hours of darigrey time per semester. During the sec-
SN la spectra to compare their physical properties at low agnd large program (2005-2007), we observed using both FORS1
high-redshiftis therefore a useful cross-check when uSINda  and FORS2 with the standard collimator in LSS and multi dbjec
to constrain the expansion history of the universe. In this pspectroscopy (MOS) moleMost observations were carried out
per, we take advantage of the large number of high qualitg-sp&yith the 300V grism, along with the GG435 order-sorting filte
tra obtained at the VLT to build average composite spectra@fism 300V was chosen to optimise spectral resolution tsplec
various phases with respect to maximum lightfox 0.5 and  coverage and high enougtiNsfor an unambiguous identifica-
z> 0.5. We also compare our average spectra to composite sp@gh, even for the faintest candidates of our survigy (~ 24).
tra obtained in a similar way with flerent data sets (Ellis et'al. moreover, using the 300V grism for high redshift SNe allowss u

2008, Foley et EL‘ 2008&) and d-iSCUSS the.signiﬁcance ofithe qO Study the interesting rest frame UV region of the Spem'
ferences found in terms of possible evolution or selectitects. pixel scale is @ along the spatial axis and 2.65 A along the

A plan of the paper follows. In Sectiéh 2, we briefly describdispersion axis. At 5000 A, the resolution limit with thistse
the SNLS photometric survey and the VLT spectral obsermatits ~ 11 A. The dficiency of the 300V grism peaks around 4700
programs. In Sectidi 3, we summarise the main steps of tae d&tat a level of~ 80%. The 300l grism along with the OG590
reduction and spectrum extraction. We detail our identifica order-sorting filter was sometimes used for the faintest (.8)
procedure and classification scheme in Sedfion 4. In SeBtiorSNe. Being typically more distant, and due to strong sky emis
the spectra are individually presented. Composite spat&  sjon and fringing beyond 6000 A, spectra obtained in this way

0.5 andz > 0.5 are built in Sectiofll6. In Sectidn 7, we discusfave a much lower/8l than those acquired with the 300V grism.
our sample in the light of other existing SN la spectroscdpia.

Concluding remarks are made in Secfion 8.

3 Only eight candidates from SNLS3 were observed in MOS mode
and have been identified as SN la in real-time. As the MOS ndert
rently not supported by our new extraction pipeline (seenBant et al.
2008), we do not include them in here. Note also that only 3 &Ne
2 These dates correspond to the first three years of the SNLS.  were observed on FORS2 in the period covered in this study.
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The slit width was chosen according to the following rulenodel is built for each column (the dispersion directionasih
of thumb: “slit width ~ seeing+ 0.2””, as a compromise be- zontal with our setup) and fluxes assigned to each compoment i
tween observing most of the flux from the targeted candidade aeach column are estimated by g2 minimisation where:
limiting the sky background flux. An air mags< 1.6 was re- F )
quired for each spectroscopic observation. A “blifiiset” tech- 2 _ Z (—i (1)) - M (Yj)) .
nique was used to target the candidate, using a bright stardd Oj
within < 1’ of the target and thenfisetting the telescope to po-
sition the slit onto the candidate. When possible, the skiton  Here,oj is the error associated with the column pixel dat4,
was chosen to observe both the SN and its hosteRintial slit is the multi-component model in colunandF;(Y;) = F(X;, Y)
losses were corrected by a Longitudinal Atmospheric Disipar is the column flux on the 2D spectrogram. We distinguish three
Corrector (LADC). Residual losses are taken into accouttt witypes of galaxies:
the recalibration procedure described in Sedfioh 4.2. — PSE: unresolved. point-like aalaxies
All spectra were acquired in Service Observing mode. With_ EXT: extended buri re uIarIgsha ed profiles, e.g. ellatic
a limiting magnitude of},; ~ 24, 3-4 exposures of 750 or 900s _ Mix-nextended ,but irreg ular)ll shg edp rofileé .eg. aaxi
were taken for each candidate, with smdikets along the spa- ith spiral ' 9 y shapedp »€.9-9
tial axis (Y; the dispersion axiX is horizontal with our setup). with spiratarms.

(1)

Thanks to the regular time sampling of the rolling searciais We note that the latter two cases are not an accurate indica-
possible to acquire most of candidates around or slightst paion of the physical morphology of the host galaxy, but inste
maximum light. just model the spatial profile of the host that enters the slit

In the first case, the galactic component of the model is a
. Gaussian of width equal to the seeing of the deep reference
3. Data processing observation. The seeing variation with wavelength is et

Data reduction and spectral extraction were performed m tffom standard star spectra as a power law of index-0.3,
separate ways. A quick, “real-time” analysis (within a ddy dn good agreement with Blondin et/al. (2005) measurements on
acquisition) was used to assess the type and redshift ofane ¢"ORS1 spectra. In the second case, the model is the “bolomet-
didate (Basa et &l. 2009), an essential task fciently allo- Fic” spatial profile (the sum of the galactic profile in all eipged
cating other candidates to the various telescopes. In lpgralffilters) as measured on thexcacam combined deep reference
its host. A dedicated pipeline, PHASE (PHotometry Assistatidth equalto the spectroscopic seeing to model the corérand
Spectral Extraction), was used for the final reduction arichex Photometric spatial profile to model the extended arms. Faom
tion (Baumorit 2007; Baumont et/al. 2008). Full details can g¥ire algorithmic point of view, this latter case is equivdleo
found in these papers; we give only a brief description hatle. have two distinct galaxies, a point-like source and an een
extractions presented in this paper used the PHASE techniquene.

The PHASEreductiontechnique improves over the real-time ~ HOst models used to extract our VLT spectra are about
reductions in refinements of the master flat-fields, the dispe €qually divided into EXT and PSF models 80% each), with
relation, and in the sky estimation. As an example, the 2Petis only a few percent of cases being Mix models. In the remaining
sion relation is modeled by a fourth order polynomiakiand ~ 40% of_ cases, no separate extraction of the SN and the host
of 2nd order inY; and XY;) to further reduce the residuals. FoMas possible.
flux calibration, we build a single average response curue (0 PHASE uses a set of default parameters to select the correct
for UT1 and one for UT2 as FORS1 moved from UT1 to UT2 iffost model and make the extraction as automatic as possible.
June 2005) from previous individual standard star obsiemat |hese parameters include cuts on flux, galactic compactness
We prefer using a well controlled average response for thaevh €Xténsion minimum level, colour variation b‘it""_ef” the ent
set, rather than using a response built from standard staroband the extended part of the host (identifying “Mix" hostes),
vations of a dferent night. This is at the expense of absolu@"d @ minimum value of the SN to host centre distance to per-
flux calibration, as we average out sky transmission variati fOrm a separate extraction (usually 071% bit less than one
from night to night, but permits a more robust estimationhaf t Pixel). These default parameters allow an automatic extmac
sensitivity function near the blue edge of the order sortiitey. ~ Of most spectra, though the parameters can be adjustedeor sp

PHASE extraction uses photometric information on the sneific cases. PHASE performance and limitations have been dis
location and host brightness from the deep reference ima@é@sed in_Baumont etlal. (2008) and we refer the reader to that
(ing ~ 27 - 28) used for building the SN light cunfesThis Paper. _ o
allows us to accurately trace the SN position along the dispe 1he main hypotheses in using PHASE are that 1) the PSF
sion axis on the two-dimensional spectrogram. Moreover, W@ Gaussian of width equal to the seeing; 2) the coordinates
build a multi-component model of the galaxies present irstite Of the SN are accurate; 3) CFHT-LS reference images and VLT
(including the host, if resolved) by measuring the spatep SPectrograms have comparable seeings; 4) no flux of the SN is
tometric profiles of these galaxies on the deep stackedereder Present in the reference image. Any deviation from these as-
images projected along the slit direction. We then add a ShtcoSumptions result in weak flux losses, increased noise, and co
ponent, modeled as a Gaussian of width equal to the seeihg ofi@mination of a SN spectrum by its host. PHASE performs well
spectroscopic observation. The location of the SN is atelyra for most spectra encountered. In particular, it succeeckcay-
known from the light curves. The flux of each component (SN €ng the SN from the host, even in the case of a SN located
host and potentially other galaxies in the slit) is a freepaster, close to the host centre (typicaltyl pixel): strong correlations

the sum of the profile fluxes being normalised to unity. SuchRgtween the host and the SN are often unavoidable in standard
extractions. Even for “non favourable” cases, such as $xdd-p

4 We usegy, ry andiy for spectra obtained with grism 300V SN/host separations, both component spectra are recovered and
(Baumont et &l. 2008) are essentially non correlated. This is a remarkable featuwur
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pipeline, as most SN spectral extractions are hampered &ty hexponential (to ensure positivity). We usually only use twe
contamination in these cases. Nevertheless, if the SN isltse calibration parameters: an overall normalisatignand a first
to the host centre (separation less than one fifth of the ggeirorder codficienty; (tilt applied at rest frame 4400 A), adding
no separate extraction is possible. In that case, a hostrapecigher order corrections for a few objects. Theparameter is a
template is used at the stage of identification to estimaédst light curve shape parameter that can be converted into @fstre
contamination (see Sectibn #.3). factor s or Amys parameter of Phillips (1993); see Guy et al.

A comparison between PHASE and standard extractions {2807). The colouc parameter is defined as thefdrence be-
been done and illustrated on a few examplels_in Baumont ettaleen 8 — V)sy and the average B — V > value at maximum
(2008). A major diterence is that, in PHASE, we do not redight for the whole training sample of SALT2.
sample the data until the final step of flux calibration. Thisids There are some advantages in using SALT2 as a tool for
introducing correlations across pixels and allows us teetitae  jgentification. First, the fit of the light curve yields thetdaf
statistical noise along the reduction and extraction mac® maximum light. The phasg of the spectrum (the number of
For the same reason, we also avoid rebinning the data at a Gt frame days between the dateBsband maximum and the
stant wavelength step, as is done in most standard spempioscgate of acquisition of the spectrum) is accurately knowm; us
reduction pipelines. As a consequence, the final PHASE cality within a fraction of day. This alleviates possible degea-
brated spectrum has unequal steps. We have checked that:{Bg petween SN types, such as between pre-maximum Type Ic
statistical noise is properly propagated with PHASE by cotnp supernovae (SNe Ic) and post-maximum SNe Ia, whose spectra
ing < S/N >, the 3N per pixel averaged over the whole spectraljoy similarities. Second, the training set of the SALT2 elod
range, anc S/o- >, the signal-to-rm.s. ratio. Here; is the s pyilt from a large collection of spectra and light curvesnf
standard deviation of a group of measurements around a Iq¥ea| and distant SNe la. These latter include SNLS SNe them-
order polynomial fit. We find relatively good agreement b&we selyes, added to the training sample once identified. Thaidg
these two quantities for PHASE extracted spectra. a model instead of a set of spectrum templates (as is typical o
standard identification techniques) alleviates the probldue to
unavoidable incompleteness in phase and wavelength agera
of the template libraries: all SNe are treated on an equairfgo
4.1. Redshift determination Note also that only SNe typed as SN la (as opposed to-Nla

) " . are included in the training set of SALT2. As an erroneous typ

Where possible, a redshiftis obtained from the host galpRg-s g ofa SN Ic asa SN lais very unlikely, this limits the chanée
trum using characteristic emission or absorption linesl|dyng polluting the training sample. Even in such unlikely casil, B2

a typical uncertainty of 0.001 on the redshift (Baumont et g\ejng a model, it is robust against the inclusion of a non-8N |
2008). When no lines are detected, the redshift is detedning,iect.

from the fit of a model to the SN spectrum (see Sedfioh 4.2).
The typical redshift uncertainty is théa ~ 0.01, due to the di-
versity of ejecta velocities among SNe la, (¢.g. Hachingat/e
2006). In about 80% of cases, the redshift is obtained frogt h
emission angr absorption lines. In SNLS we have two indepe
dent identification pipelines. The redshifts (as well astidiza-
tions, see below) have been carefully cross-checked ulsl'ﬂﬂgf7
two-dimensional data to match host lines. Checking theec—:orrI
sponding noise map, “bright” spots visible on the 2D frames
easily identified as true emission lines or cogiskg subtraction
residuals.

4. Spectral analysis

Once the SALT?2 fit is performed, the identification is guided
by the best-fitting spectral parameter values. As the phase i
fixed by the light curve fit, the spectral fit implicitly useseth

hotometry. However, we will not classify a SN candidate as a
certain SN la if we do not get an adequate fit of the spectrum,
ven if the light curve fit is good. On the contrary, a convingi
pectral fit is sfficient for an SN la identification, even if the
ight curve fit is poor. Our goal is to obtain a clean, speaops
ically confirmed, SN la sample.

4.3. Host galaxy subtraction

4.2. Identifying SNe la Spectroscopic identification of distant SNe is challengidge

To identify SNe la, we use a minimisation procedure using tifé the key issues discussed in the literature is host com@mi
SALT2 spectral template 6f Guy etlal. (2007) with a combineéPn. Low SN spectra are common, either due to high redshift
fit of the light curves and the spectrum consistently perfedtm Or because sometimes candidates are observed at a late phase
(Baumont et dl 2008). As the training sample of the SALT@Ip to a few weeks past maximum) due to telescope schedul-
model only contains SN la spectra and light-curves, it dags ing. Several techniques have been developed to improve- host
allow a direct identification of non-SN la objects. Howetee SN separation. Standard technigues involve tempfatitting
best-fitting parameter values obtained when fitting a norizsN (€.g./Howell et al. 2005; Lidman etlal. 2005) once the spectr
with SALT2 are in themselves an indirect indication of the SKas been extracted, godcross-correlation methods, such as the
type (see Section 3.4). In addition@ template-fitting code SuperNova IDentification (SNID) algorithm_(Blondin & Tonry
(Howell et al.[2005) has been used for cross-check. Both te@907), used for the first two years of the ESSENCE project
niques use varying levels of human judgement. (Matheson et al. 2005; Foley_ etal. 20‘?8b). Blondin et al0&)0
The main output parameters of the SALT2 fit are 1) the liglfoposed a PSF deconvolution technique that separatewdhe t
curve fit parameters, (overall normalisation)x; (light curve components, provided that the spatial extension of the Saus
shape), and colour, and 2) spectroscopic fit parameters: the hoBfofile is very diferent for the SN and for its host. Zheng et al.
fraction fg in the model when relevant, and recalibration pd2008) use a principal component analysis decompositam; ¢
rameters. The latter enter a recalibration function apittiethe bined with template fitting to assess the level of host coirtam
photometric model in order to fit the spectrum and account fé@n.
possible errors in flux calibration (Guy et al. 2007). Thigdu SNLS has a key advantage in that deep photomatpicz
tion is a polynomial of orden, with codficientsy, inside an data are available for the host galaxy that can assist witkh®kt
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separatior. Bronder etlal. (2008) used drgfpand photometry e A SN la classification requires the presence of at least one
to estimate host contamination. More recently, Ellis e(2008) of the following features: Si A 4000 or Sit A 6150, or the &

used the multi-colour SNLS photometry to do a more sophistiy-shaped feature around 5600 A. Where these features are not
cated estimate of host contamination in extracting Keck &Neclearly visible, a SN la classification is still possible yided
spectra. This approach is verffieient at removing the host con-that the following criteria are met:

tribution. Though a wide range of host templates are usedwsnd o )
colour-matched to the host galaxy photometric data, itrteee  — 1) The overall fit is visually good over the entire spectral
less has the drawback of using synthetic templates. By asiptr ~ 'ange,

PHASE, while relying on photometric priors, does not usedixe — 2) The spectral phase is earlier than abefitlays. At about
host template$ (Baumont et al. 2008). one week past maximum, it has been noted that SNe la and

SNe Ic show strong similarities and confusion between types
is possible (e.g., Hook et lal. 2005; Howell et al. 2005),

3) No strong recalibration is necessary to obtain a good fit
(typical flux correction less than 20%). A large recaliboati
usually indicates that the candidaten@ a SN la, a fact that
would also be reflected in unusual photometric parameters
(very red or blue colour, i.e. positive or negativeespec-
tively, very high or lowx; value).

PHASE measures the photometric profile of the host and,
once combined with a PSF model for the SN placed at the SN po-
sition, estimates the flux of each component in each pixeigalo —
the SN trace on the spectrogram usingfaninimisation proce-
dure. Inspection of the residual image after extractiomsttbat
this technique isféicient provided the centre of the two compo-
nents is separated by more thar0.15” and the seeings of the
reference and spectroscopic images are similar. Baumaiht et

(2008) have shown that fitting a SN spectrum extracted sepa- e Classifying a candidate spectrum as a SN implies that

rately from its host, with a SiNhost SALT2 model, yields a no typical SN la absorption (Si or S) can be found but that the

small amount of residual galactic contribution, i.e. lé&at10% overall fit is acceptable over a large spectral range anddbroa

on average. This is a good hint that our component separatieatures are well reproduced. Spectra of IgiN,Sr spectra one

performs well. Note that our technique is designed withi@ thyeek (or more) past maximum fall into the SNxlaategory

framework of a rolling search (very deep reference images alnless Sir is clearly seen.

required) and may not be well suited for other search techesq e A spectrum is classified as a SN_i@c when spectral
When it is not possible to extract the two components sef@atures characteristic of under- or over-luminous okjéetg.

arately, ay? fit of the full (SN+host) spectrum using SALT?2 islLi et al|[2001) are present.

done. SALT2 has been adapted to fit a galaxy template in ad- While the SN la category represents two thirds of our to-

dition to the SN model whenever a separate extraction of tted sample, the number of SNe identified as “peculiar” is very

SN from its host was not possible with PHASE (Baumont et admall, which may reflect selection biases against such svent

2008). These galaxy templates include Kinney etal. (199(Bronder et all 2008). Low-stretch, underluminous SNe & ar

types, as well as a series of template spectra synthesiseduwesy hard to identify spectroscopically because of themn-di

ing PEGASE2 |(Fioc & Rocca-Volmerange 1997, 1999) rangess compared to their usually bright host. Moreover, g S

ing from ellipticals to late-type spirals. Templates ardayed spectra of peculiar SNe la at high redshift may make them

in a regular sequence from red to blue spectra and the bdwtrder to identify than their low-redshift counterpartmeitly,

fit model is interpolated between two contiguous templates dur SALT2-based identification is by essence not well suibed

the sequence. We do not add emission lines to the PEGAB&ndling peculiar SNe la (Guy et/al. 2007).

templates: whenever PEGASE templates are used to model theAs described above, all types presented in this paper

host contribution, residual emission lines might be foumthie have been cross-checked independently using two tectslique

host subtracted spectrum. This technique is then esdgmiimh- PHASESALT2, and the code developed by Howell et al.

parable to the PCAy? fitting technique used by Zheng et al.(2005). Dificult spectra were discussed, on a case-by-case basis,

(2008) to evaluate the host contamination in the first sea$onuntil agreement was reached. In case of disagreement, tae mo

the SDSS-II survey. conservative typing was chosen. This procedure makes ¢ime id
At high redshift angbr for SNe close to their host centre fification of the SNe la presented in this paper homogenemus t

host subtraction remains afficulty. We find a higher averagethe identification of Gemini spectra of Howell ef al. (2005a

host fraction for probable SNe la (SN4dype) than for certain Bronder et al..(2008). Note however that we do not use here the

SNe la (SN la type) spectra (see Seclion 5.4), which shows tig@nfidence index (CI) classification iof Howell et al. (20085

as expected, significant host contamination can alter thétgu 2 guide, the SNe la of the present paper correspond-td @hd

of the identification. A major improvement would be to have & While our SNe la correspond to GI3.

spectrum of the host. We are currently in the process of oioigi

“SN free” spectra for those cases in which the subtractichef 5 Results

host failed. We plan to use those to improve theency of the

host subtraction in the final 5-year SNLS sample. 5.1. Individual spectra

In this section, we present the spectra of the 124 identified
4.4. SN Classification SNe la of the SNLS 3rd year VLT spectroscopic survey, along
with their identification as SN la, SN daor SN lapec. Only
We classify candidate spectra into six categories adapted f two objects have been identified as SNpkac (SNLS-03D4ag
the classification of Lidman et al. (2005). We define SN la-(ceand SNLS-05D1hk). Their properties are described indaiigu
tain SNe la), SN la (probable SNe la but other types, in particin Sectior{5.8. In the following, we include them into the SN |
ular SNe Ic, can not be excluded given th&l ®r the phase of subsample.
the spectrum), SN Laec (peculiar SNe la), SN? (possible SN of  Table[ lists the SN la and SN+#aspectra and their observ-
unclear type), SN Iz and SN 1. In this paper, we only presentng conditions. In some cases, several spectra of the same ca
SNe from the first 3 categories: didate were taken due to poor conditions at the telescopam or
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insuficient SN for a secure identification. The asterisk in thé< ¢ >sn o= 1.1+0.4 days). This is generally caused by similar-
columnDs, denotes cases for which a separate extraction of tities between SN la spectra one week past maximum and SN Ic
SN from the host component was not possible (including, fepectra. These cases are labeled SN ualess Sii is clearly
some candidates, the absence of a detectable host). seen. Figl 2 shows that most spectra at phases later thary40 da
Table[2 summarises the results of our identification for eaéfie classified as SN+4a This also reflects the lowerdSin these
of the 139 spectra corresponding to the whole set of 124 SNe (fginter) spectra. The averagé\Sper 5 A bin is~ 6 for SN Ia,
Name, type, redshift, redshift source, i.e. host (H) or SN (S- 2 for SN lax.
phase, host type, fraction of host used in the best-fittingeho ~ We now compare the rest franBeband magnitudes, at max-
and average /8l per 5 A bin are given. This latter quantity isimum light, for the two samples. For each S, the ap-
computed on the host subtracted spectrum (when relevant) fgrent rest framé-band magnitude, is determined as part of
each SN. PEGASE best-fitting host model is given as a leti# light curve fit with SALT2. In order to assess the signifi-
for the morphology (E, SO, Sa, Sb, Sc, Sd) followed by a figance of any discrepancy between the SN la and SNs&m-
ure between parentheses indicating the age (in Gyrs). Wteen Rles in terms of physical properties of the SNe, we compute,
best-fit is obtained for & Kinney etlal. (1996) tempiate, wdi-in for each SN, the “distance corrected” magnifiidg’ = m;, -
cate the two contiguous Hubble types between which the bestog(c*Hod.(z ®)), whered, is the luminosity distances is
fitting galaxy model is interpolated. Note that a host congrdn here the speed of light ar@ = {Ho, Qu, 24} the set of cosmo-
is always allowed (this includes a null template), even witnen logical parameters of the underlying cosmology. Here, wapad
SN spectrum has been extracted separately from its hostaVHbe values® = {70,0.27,0.73f§ (Astier et al. 2006). We find
the best-fit is obtained for a model with no host contributibe < Mg >sn 1a= 23.95+0.04 and< M >sn jax= 24.12+0.08. As
label 'NoGalaxy’ is given. expected, the SNe we classify as SN kre fainter, on average,

Table[3 gives the number of SNe for each class (SN la aH#n the ones we classify as SN la (byAmg® >= 0.17 + 0.09
SN lax) per field and in total. Figurds A.1 fo A.139 show thénag). This re;flect_s the fact that lowNSspectra at a given pha;e
full (host+SN) PHASE extracted spectrum (left panel). For eadfll preferentially into the SN la category, as they are more dif-
spectrum, the name of the SN is followed by the date of spdicult to identify. . _
troscopy, in terms of the number of days elapsed since Januar It is of interest to account for the fiiérence found in the
1st, 2003. The red dashed line is the SALT2 model obtaine wit Mg > values. One obvious explanation is that it is re-
no recalibration, the red solid line being the same modeiraffated to the well-known “brighter-slower? (Phillips 1€93hd
recalibration. Whenever fitting with a host galaxy templiste “brighter-bluer” (Tripp & Brancn 1999) relationships obged
necessary, we show the best-fitting host spectrum modet (bi0 SNe la populations. Figurés$ 3 4 show the SALT2 colour
solid line). In these cases, we present in the right pandhtise C and x; parameter dlstr_lbutlons for the two subsamples. The
subtracted SN spectrum obtained by subtracting the hosemodN lax appear to be slightly redder, as their average colour
(blue solid line in left panel) from the PHASE extracted spec< € >sn 1ax= 0.05+ 0.03 is higher than for SN la ¢ >gn 1a=
trum. The best-fit, recalibrated, SN la model (solid red)lise 0.009+0.013. Regarding,, we find< x; >gn 1a= —0.02+ 0.09
Overpk)tted on the host-subtracted SN Spectrum_ and < X1 >SN lax= 0.004 + 0.18,-Wh|Ch are C0n5|5ter:1t within

As discussed above, host subtraction is a key issue and tefh-£170rs (the SN la sample having faster, narrower light cairve
niques are not perfect. In particular, the PEGASE templates 1120 the SN l& sample, on average). The *brighter-slower” and
use have no emission lines. As a consequence a number of eglilﬁégehlt)eert-v?/lelfr: trheeﬁ[\;\(/)gssr;rr:lspltgrgﬁztri*‘l?nf a n;agz&zd)j(ffe:
spectra show residual host lines, e.g., SNLS-04D1sa[(EAD)A ; B ~= —ax 1
with residual [On] emission and Ca H&K absorption. In some +8 < AC >. Usingay = 0.13 and = 177 (Guy et ac! 2007),
cases, the fit is poor in some portion of the wavelength rang find < Amg” >~ 0.07+ 0.06. The “observedx mg’ > dif-
There can be diierent explanations for this. In the case of SNLSCENC€ betweer,] the tyvo_samples IS ,'Eheref_ore CQHS'Std"].tWM
04D1hx (Fig.[A2Y), there are two galaxies along the line oprighter-slower” and “brighter-bluer” relationshipshis gives
sight. The PHASE host model used for the extraction is natacd'S conf|den<_:e tha_t our SN #asample is not significantly pol-
rate, and the extracted spectrum shows strong host residnal 'Uted by the inclusion of red, non-SN la objects, such as $Ne |
the case of SNLS-03D4gf, SNLS-03D4gg and SNLS-04D2cf€ can estimate the contamination of the SM lwmple by
(Figs [AI9[AZ0 an@AL2), the SALT2 model is unable to rekore-collapse SNe by comparing the nl_meer of certain 3 Ib
produce the UV wavelength region due to the lack of UV coveﬁe have typed to the number of certain SNe la. In the whole

; Lo e LS data~ 3% of securely identified SNe are of the SNdb
age in the SALT2 training sample used. More specific comme N g , _
on individual SNe la are given in the corresponding caption. YP€: APplying this ratio to the 38 SN daof the VLT sample
shows that we should expect at most 1 contaminant. Note how-

ever that the detectiorffeciency of the SNLS does not allow us
5.2. Average properties of the SN la and SN lax samples to detect SN Ifr SNe beyonad < 0.4 (Bazin et al. 2009). As we

) o only have 3 SN I& with z < 0.4, this leads to a more realistic
The main parameters characterizing the SN la and SN\sl-  estimate of 0.1 SN a that might be contaminant.

samples are given in Tallé 4 and are discussed below. Fijures
and[2 show the redshift and phase distributions of both SN la )
and SN la samples. Redshifts range from1@9 to 1031. 5.3. Peculiar SN la

Aﬁ_fexpected, the _SNOle(;subg%nB’Ipleh hasha hégher avebrage rIGQNe have identified two SN Ia in our sample showing strong simi-
shift (< Z >snjax= 0.70 + 0.03) than the SN |a subsample|yjties with the spectra of SN 19994a (Garavini ét al. 2q6ee

(zsn 12 = 0.60+ 0.02). The average redshift of the whole samplg; : )
is < z >= 0.63 and the median redshift is 0.62. Belaw 0.3, Fig. ). These are 03D4ag and 05D1hk (this latter SN was al

all SNe la are identified as certain SN la. S Note thatm is not the quantity used to constrain the cosmological
The average phase of the SNelaubsample is significantly parameters, as it is not corrected f@randc.
higher & ¢ >sniax= 5.8 = 1.1 days) than for the SN la © Hyis in units of kmisMpc.
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ready noted as a peculiar SN la by Ellis etlal. 2008). Tabletd the full spectrum averaged over the whole spectral raage)
summarises the properties of these two SNe as well as thepara f; >= 0.32+ 0.03 and< fg >= 0.47 + 0.05 for the SN la and
eters obtained when fitting their spectra with SALT2. BothreSNSN lax subsamples, respectively (see Tdble 4). Clearly, spec-
are at relatively low redshiftz(= 0.285 and 0.263 for 03D4ag tra identified as SN k& are more host contaminated than SN la
and 05D1hk respectively) and at early phase{9 and~ -5 spectra.

days). 05D1hk has a large value, which translates into/emys We do not find any systematic trend with redshift or phase
parameter (Phillips 1993) of.89 using the formula given in j, the “tjlt” values needed to accomodate the SALT2 modehwit
Guy et al. (2007). By comparison, SN 1999aa hass = 0.85  the spectra. In Fig]6, we show the magnitude of the recal-
(Jha et al. 2006). For 03D4ag, we findns = 0.97. Visual in- ipration of the photometric model as a function of waveléngt
spection of the spectra shows that 03D4ag and 05D1hk hayea subset of our spectra chosen between0.4 andz = 0.6
properties typical of high stretch SN la: shallow silicorsatp- (< 7 >SN la= 0512 and< z >SN 'a*= 0,518 for this subset).
tion and a blue spectrum, even for the early phases under cfe Jight blue area is for SNe 4a the dark blue one SNe la.
sideration. At this redshift, we find that @ 15% recalibration is needed at

The possibility of SNLS-03D1co being a 1991bg-like everfoth ends of thefeective spectral range, for both the SN la and
has been discussed lin Bronder et@al. (2008), as there is alsgndjax categories.

Gemini spectrum of this event. Bronder et al. (2008) fourat th A potentially more quantitative criterion is the (reduced)

03D1co had a large Mg 4 4300 equivalent width (EW), con-Xz of the SALT2 spectral fits. We show in Figl 7 the reduced

sistent with the excess absorption measured in under-twmin *y ~ . '
low-z SNe spectra. However, the presence af $4000 in the )éVNgl?;?(ggzm (I)(I S;"”Tﬁ'g‘l‘gjkf'ésf t(r? OEhV;?L etshea rgNaGi o:Jan danld
Gemini spectrum contradicts this hypothesis, as this fedtu % pies). %

not seen in under-luminous SNe because of extra absorpi®n r sl|g.htly h|gher_), but \év'th a tail of 11 objects W'% > 2
to Tin and Far in the same wavelength range. Based on th lg.[1; the two highest, objects are not shown). With these

. jects, we find< y? >= 1.33, while excluding them yields
observation, Bronder etlal. (2008) concluded that 03D1ce wa -5 >= 1.11. Among the 11 high? objects, one finds 03D4ag

likely to be a “normal” SN la, in agreement with its normakig X ; ; e
curves|(Astier et al. 2006). The SALT?2 fit of the VLT spectru nd 05D1hk, the over-luminous events identified in Sedfigh 5

. " : heir best-fit y2 values are 2.48 and 3.12 respectively.
of 03D1co confirms this conclusion (see Hig.}A.5). The other objects are (ordered by increasjpf): SNLS-

03D1fc(2.01), SNLS-04D4ht(2.03), SNLS-05D2ct(2.04),
5.4. Contamination by non-SN la SNLS-05D4cw(2.18), SNLS-04D2bt(2.23), SNLS-

04D2fs(2.42), SNLS-04D1dc(3.24), SNLS-03D4au(4.63
An obvious challenge in the identification of distant SNeda i?nd SEI(LS-O)SDE(16.33). o ) au( )

to avoid confusion with other types, such as SNe Ic, esggcia . )
one week after maximum light and beyond. Template cross- 03D1fc (Fig[A.T; SN la az = 0.332) has a separate extrac-

correlation techniques such as SNID can help (Matheson etlin from its host. The spectrum has a higii®ind the SALT2

2005), but still rely on (unavoidably) incomplete templéite fit parameters are typical of a normal SN lanSi6150 is visible

: ; o : but shallow. The spectrum is not as blue as the one of 05D1hk
braries. Our SALT2 identification procedure provides sohe a(which is at about the same phase. i.e. -5 days), but the pfedio

ditional information on non SN la types (or peculiar SNe Ia|c model requires three recalibration parameters to etersily
through the fitted parameter values, which cafedifrom those . ! ;
ug I P vaues, Wil fit the spectrum. Although the stretch is norma(1.006), this

of a typical SN la, e.g., an unusually red colour, @md high : : ;
X1 parameter, arfdr a high recalibration parameter. This is nobN Might be slightly peculiar.
equivalentto a directidentification of non SN la objects,dnes 04D4ht (FigLA.71; SN la at = 0.217) is heavily host con-
allow a mechanism by which peculiar events can be identifid@minated £ 60% of host in the best-fitting model). It has an
We explore these parameters in this section. high colour value ¢ = 0.5). 04D4ht is very red but with strong
We start with the SALT2 “recalibration parameters” used t8in in its spectrum and is identified as a SN la. However, it is
adjust the SALT2 photometric model to the observed data. \Mecated very near the core of its host (a late type spiral)@oid
focus on the first order recalibration parametg(Sectiorf4.2). tentially heavily extinguished.
This parameter can be interpreted as the “tilt” requireddo a  05D2ct (Fig[A.9%; SN la atz = 0.734) is another example
just the observed spectrum to the SALT2 colour model. A largg a SN close to its host centre (more than half of the extcacte
recalibration is a sign that the SALT2 model is not able tgprosignal is modeled by a Sd galaxy), slightly red<£ 0.14) but
erly model the data, as would be the case if we were trying to iith a normal stretchg= 0.994). It is likely to be extinguished.
anon-SN la spectrum, but could also occur for a SN la spectruue to its fairly high redshift and host contamination, na &
whose properties were veryffiirent from those of the training yisible either at 6150 or at 4000 A and it is identified as a SN la

sample. Large tilts can also be needed when the host subtract 05D4cw (Fig[AII6:; SN la at = 0.375) is a blue ¢ =

has failed due to inadequate host modelling or too strongha C°—0.15) SN. It is heavily host-contaminated, probably an early

type galaxy. As itis close to its_ host centre, a sepa_rataebkdxn_
The average value for the SN Ia is < y; >= 0.26+ 0.29, was not possible. However, it 6150 is clearly visible, and it

with < y; >= 0.26+ 0.11 for the SN la: the required tilts needed” classified a§ a SN la. ) )

to recalibrate the photometric model are only moderate dite 04D2Dbt (Fig.[A.46; SN la az = 0.220) is located in the
persions in the; values are quite large for both samples, with fulge of its early type host. It is red (= 0.18), likely due to
larger variation for the SN he: O_)S,N la_11 andO_%N lax _ 19 host extinction. Sit and Si are clearly visible, the classification
This can be explained by the inclusion in the SN Isample 1S SN la.

of more host-contaminated spectra. If we select only SNe for 04D2fs (Fig[A.5%; SN la at = 0.357) has a large/8 with
which a separate extraction from their host was not posditde Sin and Si clearly visible. The highy? value can be explained
mean host fractiongy (i.e. the contribution of the host modelby the high &N (low noise) of the spectrum.

tamination, although no strong correlation exists betwaeand
the host fraction.
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04D1dc (FigCAZb; SN la a = 0.211) is similar to 04D2fs the wavelength scale but is approximately constant in thgea
with a very high 8N. Siu and Si are obvious. Again, the high 4000-7000 A.

x; value reflec_ts the small errors on the spectrum flux. As a consequence of this averaging procedure, the mean
03D4au (FigLA.IP; SN la atz = 0.468) is red € = 0.18) phase of the average spectra varies from one wavelengtio bin t
and host contaminated, a week past maximum light. Itis &baty,e other. In practice, this variation distorts only verydecately
right at the centre of its late-type host, probably extisger, e spectra as the mean phase is roughly the same from one end
and with strong emission lines that arefiult to subtract, ex- 1o the other of the wavelength scale. However, for a giversgha
plaining the highy; value. , , . range (pre-maximum, maximum or post-maximum), the mean
_ . 05DAf (Fig.[AI23; SN lax atz = 0.402) is heavily buried phases of the average spectruma at0.5 can significantly dter
in its late-type host. The presence of strongifJO m] and 8 from the corresponding one a= 0.5, which should be borne in
emission I|nes,2not present in the host PEGASE template, eXind when comparing the average spectruma0.5 with that
plains the pook;. L _ o atz > 0.5. In practice, due to a similar phase sampling of our
In conclusion, a cut iy, can help with the identification of gpectra with redshift, this fierence is marginal. We find the fol-

peculiar (and possibly non-SN la) events, but it is not agita |owing average phases (in daysj<®® = —6.1 and¢?°5 = -5.4
forward identification. Severaliects can conspire to give a highg, pre-maximum spectra?°5 = 0.5 and¢=®5 = 0.5 for spec-

X2 value, even in the case of obvious SNe la. The results of thg at maximum, an@?%% = 7.7 and¢=%5 = 55 for post-
section suggest that our two subsamples are unlikely todse $haximum spectra.
nificantly contaminated by non-SNe la.

6.2. Comparison to Hsiao et al. template spectra
6. Composite spectra of the SN la sample
Figurd 8 shows the result of averaging the SN la spectraim)bl
%he left column is forz < 0.5 spectra, the right for > 0.5
spectra. From top to bottom, pre-maximum, maximum and post-
maximum spectra are shown. Average spectra built from the
Hsiao et al. [(2007) template series (red curve) are ovedaid
6.1. Methodology top of the VLT average spectra. Note that about two-thirds of

the spectra used in constructing the Hsiao et al. (2007)lemp
We select spectra with phage< —4 days (pre-maximum spec-are at low redshift{ < 0.1) and lack UV coverage, so the UV
tra); -4 < ¢ < 4 days (maximum spectray; > 4 days (post- section of the red curves come from the remaining high-riédsh
maximum spectra) for SNe at redsh#ft< 0.5 andz > 0.5, spectra used in building the Hsiao et al. (2007) templateatth
respectively. We only use SN la spectra, as the SNdpec- region of Fig.[, phases in each wavelength bin are the same

tra number in each of the six regions is small and even zefgt the template and the VLT composite spectrum, weighted in
for z < 0.5 around maximum (since the spectra in this phasgxactly the same way.

space region are of fiicient SN and quality to be identified as The overall a
. : greement between the VLT average spectra and
SN ). The number of specira in each phase bin for beti.5 the [Hsiao et al.[ (2007) template is good in all regions. Note

andz > 0.5 is summarised in Tab[g 6. For the SN la SPECéhat no colour correction has been applied to [the Hsiao et al.

we have 12 pre-maximum spectra (of which 7 are at 0.5), (2007) tem . . . .
: . ) ] plates. As this template is designed for use it lig
‘;’Z spe;:tra at maX|mumt I'ghtf(th\.Nw%h 12 Z‘Leéag O_ﬁ’]) and - o.ve fitters that implement “warping” techniques (e.gETD,
pos —lgaﬁgym spe_c ?3(8 +V‘6 602 f atrr(]az .O)'5 € a\ll' Conley et all 2008), there is reopriori reason that the contin-
erage redshitt 1sc z >= 1.06 % 9.0 101 ez < B> Sample |,y should agree with our composite spectra. However, we find

and< z >= 0.70+ 0.02 for thez > 0.5 sample. We have more . . . .
: X ; : that the agreement is almost perfect in the optical regichef
spectra in the > 0.5 bins (68 spectra) than in tlze< 0.5 bins spectra egcept around the ﬁ:g 3700, Sir 1 4800 anngiI 1

(25), as the median redshift of our sample is 0.62. The sp [50 features, for the maximum average spectrum at0.5.

tra of 03D4|1_a%tand.05D1hlt<harehexcluged ffgm f.f;.e dO.S pre- I the UV region, one notices more discrepancies in the fluxes
gﬁxul”num IgS r(t-:t,gas ey have been identihed as pacu @1 low number of spectra are used in this region). Part of this
€ la (see Sectidn 3.3). ect might be due to the fact that we normalise the spectra in

To construct the average spectrum in each region, all ingl- ; : ; P ;
. ; ' ! e optical region. This spectral region is also the mossisen
vidual spectra (shown in the right panels of Fig.]A.1{o Al13 e to differential slit losses. We find a satisfying match of the

whenever a host model has been subtracted) are broughtétoditions of the UVA 3000 - 3400 features. Note that the peak

rest frame and rebinned to 5 A. All spectra are colour-coeac around 3200 A decreases from pre- to post-maximum phases in

using an up-to-date version of the SALT2 colour law and t : . —— .
colour valuec obtained from the SALT?2 fit for each SN. Using a\%]gé%ﬁ)ogg?ﬁggit (l)sSv;?]I(lj;ipBoguced by the Hsiao étial. (3007

Cardelli et al.[(1989) extinction law witR, = 3.1 andE(B - V)

values obtained for each SN from their light curve fit, yields

very similar results in the wavelength range under conaliter. 5 3 comparison of z < 0.5 and z > 0.5 spectra

We adopt the SALT2 colour correction in the following. Flgxe

are normalised to the same integral in the range 4450-4550\le now compare the average spectra at0.5 andz > 0.5 for

For each wavelength bin, an average weighted flux and its cpre-maximum phases (upper panels of Eig. 9), maximum-light
responding uncertainty are computed from all spectra dedu (middle panels) and post-maximum (lower panels). The campa
in this bin. Because of the variety of the redshifts involvén@ ison is done in the region of intersection, from the UV up te th
number of spectra entering the average varies from one binnéd-optical wavelengths. For each panel, the blue curvies t
the other, as does the average phase in a given bin. In prae-0.5 average spectrum, and the black curve is the correspond-
tice, the number of spectra in each bin decreases at bottoéndisig z < 0.5 spectrum. At the bottom of each panel, we plot the

In this section, we build average VLT spectra in six regiofis
phase-redshift space to compare the evolution of theirgrtEs
with redshift.
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residualAVtT (1) = 205(2) — £205(2) (solid black line) with Bronder et al.[(2008) indicate a possiblefeience in the
+1o errors. EW of Mgu 4 4300 between low and high redshift, but they
The mean spectra can beffdrent for two reasons: theyconclude that it is likely due to fferences in the epoch sam-
might be intrinsically diferent (i.e. evolution in spectral prop-pling and number of objects at low- and high-redshift. Thfs d
erties), or the phase distribution of the samples cdiediwe ference is not found by Foley etlal. (2008a) when comparing
therefore compute the residuslS2°(1) (solid thick red curve) their composite ESSENCE spectrum with a Lick laveom-
for the Hsiao et dl. (2007) templates shown in Eig. 8. As the uposite (note that they use a simpler method for host sulract
derlying assumption in building such spectral templatethiag which may alter the significance of their comparison). Mare r
there is no evolution between low and high redshifi$°(1) cently, Sullivan et al. (2009) studied the possible evolutn the
should in principle be zero over the whole spectral rangg. AlEW of intermediate mass elements (IMEs) in thec@ < 1.3
deviation from zero, in a given wavelength range, can be #@edshift range. They do not have a Mgneasurement in their
tributed to a diference in the average phase of the 0.5 and highest-redshift bin, but the predicted variation of MW is
z > 0.5 composite spectra in this range. When inspectifigidi consistent with zero over their redshift range.
ences in the VLT composite spectrazak 0.5 andz > 0.5, it The Siu-Fen-Femr A 4800 blend feature is shallower in our
is important to refer ta\#2°(): if AVLT (1) follows AHS20(),  z > 0.5 spectrum than at < 0.5, in qualitative agreement with
deviations can be traced back tdfdiing phase distributions of [Foley et al.|(2008a), who find that this feature is much weaker
thez < 0.5 andz > 0.5 composite spectra. In the opposite cagbeir ESSENCE spectrum. They interpret thifetience as due
(AVLT is not zero whileA™S2°() is zero), any dferences should to a weaker Fer A 5129 line in the highespectrum.
be real. The Sin 2 4000 feature is shallower at high redshift, in agree-
To quantitatively assess the significance of thigedénces, ment with the findings of Sullivan etlal. (2009). Bronder et al
we define a reduceg? measure of the agreement of the 0.5 (2008) do not mention such affiérence, but Foley et al. (2008a)
VLT composite spectrum and tlee< 0.5 composite spectrum. find the same kind of trend for &i4 6150 (this feature be-
The variance entering the definition gf is the sum of the vari- ing shallower in their high-redshift ESSENCE spectrum timan
ances of the two composite spectra. A vale- 1 indicates that the low-redshift Lick spectrum), although they do not menti

the two spectra are consistent with one another. We now examihis for Sin 1 4000. We do not find this ierence in our pre-
each phase bin in turn. maximum spectra, though it may be present at post-maximum.

6.3.1. Pre-maximum spectra 6.3.3. Post-maximum spectra

At post-maximum ¢ > 4), we find a good agreement be-
tween thez > 0.5 average spectrum and its loweicounter-
part:y? ~ 1.10 (547 D.O.F.). Variations in the spectral residuals
closely match those in the template residual and reflect mean
ase variations between the: 0.5 andz > 0.5 average spec-

tra. Once again, the level of discrepancy, though smaligisdst
in the UV and in the Si A 4000 region. It is interesting to note
that, as for the maximum light spectra, the flux at the pasitib
this line (which has almost disappeared a week past maximum)
is shallower forz > 0.5 than for thez < 0.5 spectrum. For Mg
14300 and Fa 1 4800, no diference is found with redshift.

Inspection of the spectra shows the presence of a residual
u] host line in thez > 0.5 spectrum, for which a separate
traction of the SN and the host is ofterfidult. Moreover,
our PEGASE host templates do not have emission lines. Other
residual absorption (e.g. @eH and K and Balmer lines) is also
6.3.2. Maximum-light spectra found in individual spectra.

Our main conclusion of this redshift comparison is that de-

The largest discrepancy betweer: 0.5 andz > 0.5 is found spite the overall agreement between lav < 0.5) and high
at maximum light €4 < ¢ < 4). This is the phase where we(z > 0.5) spectral data, some discrepancies are found in char-
have the highest number of spectra (12 at0.5, 45 atz> 0.5), acteristic absorption features. This may indicate evotutiith

and the statistical errors are the smallest. We fifid: 4.80 for  redshift, or a signature of some selectidfeet. We discuss this
601 D.O.F. —the two average spectra are formally not caTdist in the next section.

The largest dierences are seen aroundiCa3700, Sit 1 4000,
Mgu 2 4300 and Fa 2 4800. Overall, the < 0.5 maximum
spectrum has deeper absorptions tham #9.5 counterpart.

In the UV up to 3500 A, the residuals’-" (1) correlate with In recent years, various large-scale SN programs havegheuli
the template residualss?°(), and the discrepancies betweesets of SN la spectra at intermediate (Balland &t al. [2006¢:20
z < 0.5 andz > 0.5 may be due to dierences in mean phase&Zheng et al. 2008; Foley etlal. 2008b) and distant (Howell.et a
betweenz < 0.5 andz > 0.5 spectra (recall that due to our2005; Lidman et al. 2005; Matheson etlal. 2008; Bronderlet al.

For pre-maximum spectra (< —4), the composite spectra ar
typically consistenty? ~ 1.14 for 588 degrees of freedom -
D.O.F.). The spectra are most discrepant in the UV regiof@33
to 4000 A). A possible explanation is that, as the bands bl
than the rest framd-band are given a lower weight in the
SALT2 light curve fit, the colour correction applied to thessp
tra that uses the colour parameteaterived from the light curve
fit, is more dficient in the red than in the blue. Alternatively
this might reflect a greater variability in this spectral iceg
(e.g./Ellis et al. 2008). More variability is expected hde to
variations in metallicities of the progenitors, partialjyaat pre-
maximum phases (Hoeflich etlal. 1998; Lentz et al. 2000). T
residuals in Fig. 19 show the UV region of the pre- and maximuE
spectra shows more discrepancy than at post-maximum.

7. Discussion

averaging procedure, the mean phase varies withd depends 2008; Ellis et all 2008; Foley etlal. 2008a) redshifts. The.SN

on the phase of the spectra used to build the average spectilih SN la spectral data set presented in this paper supplismen
in a given wavelength bin). Around @al 3700 and beyond, the these existing sets with 124 new SNe la, or probable SNe la.
discrepancies are seen in the spectra, not in the templade, @his constitutes the largest high-redshift SNe la spectpis
could be real. sample published so far.
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Comparing our data to this literature, we have the highestlecting spectra with phase in the rangld < ¢ < 4d and
SN lax/SN la ratio.| Howell et &l.| (2005) publish the 1st yeabluer than average (i.e. spectra of SN la with coloux 0).
of SNLS spectroscopy at Gemini. The redshift range targetelding these cuts, we end up with only 6 spectra forzke0.5
is 0.155< z < 1.01, the median redshift being 0.81, higher thahin, and 26 spectra for the > 0.5 bin. As we expect to ob-
our median redshift 0.62. Attributing an index of spectrafly serve bluer objects at higher redshift due to Malquist biad a
ity to the Gemini spectra, they identify 34 SN la and 7 SM lato the 'brighter-bluer’ correlation, this should selectotwub-
among 64 SN candidates (recall that Howell etlal. (2005)xndesamples with roughly comparable photometric propertiée T
Cl=4 and 5 to SN la and index €B to SN lax).Lidman et al. average distance corrected magnitudes and dispersiohesd t
(2005) find 15 SN la and 5 SN Jain the range @12 < z < new subsamples are My’ >;.05= 2377 + 0.04 (c = 0.11)
1181 (< z >~ 0.5). In both cases, SN ¥aamount to~20% of and< mg >zo5= 2375+ 0.03 (¢ = 0.17). The two first mo-
their total SN la sample. We find 86 SN la (of which two arenents of themg distributions are thus similar. We build new
SN lapec) and 38 SN kain our VLT sample, that is- 30% of average spectra at maximum light in the same way as in Section
SN lax. Other surveys such as SDSS:IIl (Zheng et al. 2008) alid The results are shown in Fig.]10 and must be compared to
ESSENCE|(Matheson etlal. 2005) both find about 10% of protite middle panel of Fid.]19. Most of theftirences have diseap-
able SN la (equivalent to our SNA The SDSS-II survey tar- peared, except around 3700 A and 3900 A. We fidd= 0.97
gets low to intermediate redshifts (G < z< 0.4, < 2>~ 0.22), (544 D.0.F.). The dference at 3700 A is due to a residual{lo
which probably makes identification easier. The averagehiéid |ine in thez > 0.5. If the differences seen in Fifl] 9 were due
of the ESSENCE SNe la is z >~ 0.4 (Foley etal. 2008b), to imperfect calibration, slit losses or imperfect hosttsattion,
significantly lower than ours. we would expect to see comparabléeliences when selecting

We identify fewer SN la towards the end of the SNLS 3rdthe two ’blue’ populations shown in Fig_110. The fact that the
year period. The average spectroscopic MJD of SN la cladsifigomposite spectra nicely overlap for these two populati®irs
spectra is 53393 whereas it is 53272 for SH Epectra. As all jtself an indication that the fierences with redshift in our maxi-
spectra are treated on an equal footing from the point of viawum light spectra are real. We have checked that tfieréinces
of extraction and identification, this can not be due to impro remain when selecting a subset of spectra with a host galaxy
mentin data processing or refinements in classificationyoue  fraction below 20%. They also remain when we select a subset
likely indicates an improved target selectidfi@ency and opti- of spectra with little recalibratior¥y| <0.5). Thus it is unlikely
misation of spectroscopic time during the course of theesurv  that the diferences are due to slit losses or a poorer host subtrac-

A key result of this work is the construction of average spedon at higher redshift. Theseftiirences more likely result from
tra for various phases and redshift bins from the homogeneahe selection of brighter and bluer supernovae at higheshiéd
sample of VLT SNe la. We have used these high quality average

We now compare our average spectra to the ones of

spectra to compare spectral propertiez at 0.5 andz > 0.5. Elii > :
s . : : . Ellis et al. (2008). These were built from spectra obtained a
We find diferences in the depth of some optical absorption fe eck as part of detailed studies programs using SNLS SNe.

tures (Sh and Cau) around maximum light. We find that theSome SNe la are common to both samples. We find a qualitative
absorptions due to these elements inhe 0.5 spectrum have agreement witn Ellis et al. (2008) regarding variation$im vV

weakened in the correspondirg> 0.5 spectrum. Recently, ; :
Sullivan et al. [(2009) have shown evidence for a similar Weai%art of the spectra. Figufe]L1 shows the comparison between a

, : I : : : Subset of 51 VLT average spectra between0.35 andz = 0.7
ening of singly ionized IME EWs at higher redshift. .Usmgaalat(with < 75~ 05 for thisgsubget) for pre- and maximum phases
from various searches, Howell et al. (2007) find-a@%o increase (in black) with. the average s e’ctra obtained from 23 hight S
in average light curve width for non-subluminous SNe la ia t eck spectra, withe z >~gO 5p(in red. from Tables 3 and 4 of
003<z<1.12 redshift range and interpret it as a demographtl eir paper). éoth VLT and keck aver’age spectra are showm wit
g}l?éwl?ga sili%‘]thfhi':%rlg rz?)\r/: Ii%%vfurg%i j tagggrh;gnzeggﬂnwer and upper @ errors and have been normalised to unity in
ionize more IMES, depleting singly ionized absorptionsikgfh the same Wave_length region (at 3900 A.)' VLT spectra have been
redshift spectra (e.g.. Ellis et/al. 2008). recalibrated using the SALT2 recalibration function attfinsler

The average stretches of our two redshift subsamples & ¢ "tilt” coefficienty,). The average phases of the Keck spectra

< § 20520975+ 0017 and< s >205= 0,983+ 0,009 re- ¢ coMparableto the VLT ones.
spectively. These two values are similar given the unasiés. The two sets of pre-maximum spectra are consisjghts
This is not inconsistent with the results/of Howell et al.@&p 1.00 (500 D.O.F.). For around maximum spectra, we fiidv
Sullivan et al.|(2009), as the predicted change in the spesr 1.17 (500 D.O.F.). The VLT average spectra are on the lower
our redshift range due to a demographic shift is likely to égyv limit of the Keck spectra in the UV region for both phase rasige
small. The average cololrsre < ¢ >*%5= 0.06 + 0.03 and In the optical region, the average spectra are in remarkable
< ¢ >Z%= _0.01+ 0.01. The average rest frame distance corgreement for pre-maximum spectra. For maximum-light-spec
rected magnitudes (usif@ = {Ho, Qm, Q) = {70,0.27,0.73} tra, the agreement is fair in the optical, with some struzagen
Astier et al. 2006) arec M >,.05= 2410+ 0.10 (¢ = 0.52) in the residuals. Itis in the UV region thatfiéirences are most
and< my >zos= 2388+ 0.03 (r = 0.26), thez > 0.5 noticeable. There could be several explainations: thiores
subsample having brighter supernovae, on average, intgualimore sensitive to dierential slit losses, and we have normalised
tive agreement with what is expected from Malmquist bias, #se spectra at 3900 A (had we chosen a shorter wavelength, the
brighter supernovae, preferentially selected at highdshift, UV discrepancies would have been less apparent, but theabpti
tend to be bluer. In order to assess the significance of the dffferences greater). Also, the SALT2 colour law has been used
parent spectral fierences in our maximum light spectra, wdo build the average VLT spectra, whereas Ellis et al. (2038)
have built two new subsamples (one for each redshift bin) tiye SALT1 colour law, though this has a negligibféeet on the
average spectra. We find that theitCa3700 and the Si 1 4000

7 We limit our set to SNe la witle < 0.3 to reject red, heavily extin- absorptions are consistent, both in pre-maximum and at-maxi
guished objects. This cuts three SNe la out of the sample. mum spectra.
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Recently,| Foley et al.| (2008a) have published compostiemplate spectra shows a remarkable concordance in the posi
spectra from ESSENCE data and they compare them in varidiasis and relative flux of the spectral features. Of particirnh-

bins of redshift and phase, to the Ligk« 0.1 counterpart com- terest is the UV region of the spectra. Though moféedences

posite spectrum. Comparing the ESSENCE and VLT spectraia@e found in this region than in the optical region, the ollera

similar fashion to our comparison with the Ellis spectra,fiud agreementis excellent.

substantial dferences at all phases. This may be due to the fact We have also internally compared the average SN la spec-

that Foley et al[(2008a) subtract a single average hostrspec tra forz < 0.5 andz > 0.5. We find evidence for dlierences

derived from a PCA analysis, from all of their SNe. Regardinigy the intermediate mass element absorptions in the avemge
specific spectral features, they find that the most impoddnt tical spectrum of SNe la between~ 0.35 andz ~ 0.7 (the
ferences at maximum light between low- and high-redshéftlgr average redshifts of the< 0.5 andz > 0.5 bins). The brighter

Fen 1 5129, that yields a smaller EW of thiEen 2 4800 blend SNe spectra have weaker absorptions of singly ionized IMEs.

in the ESSENCE spectra than in the Lick composite, and 2) tBeme discrepancy arises in the UV region of the spectra. As fa

lack of absorption at 3000 A in the highest redshift bins @fith as our spectroscopic sample is concerned, we have shown that

ESSENCE composite spectra. We qualitatively agree witin théhese spectral fierences can be essentially accounted for by the

analysis of Fa 1 4800. We however find the presence of absorpdalmquist bias. The use of SNe la as “calibrated candles” for

tion at 3000 A in our average spectra, for all phases:at0.5, cosmological purposes is thus fully justified.

as seen in Fidll8. Far< 0.5, the absorption is at the limit of our ~ Finally, we have compared our VLT composite spectra with

effective spectral range (see Fig. 8), but the absorption seelf@ [Ellis etal. (2008) ones, both for pre- and at maximum

present, at least for pre-maximum and at maximum spectragfiases. We find a good agreement between the two sets of spec-
is very noisy for post-maximum spectra). FollowIng Folewkt tra, which, given their fully independent processing, gives

(20084), this dterence could arise from a selection bias in theonfidence in the quality of both spectral sets.

ESSENCE sample that is not present in the VLT sample. The VLT spectra presented in this paper for whicHisient
photometric information exists, once merged with the Gemin
and Keck SNLS spectra_(Howell etial. 2005; Bronder et al.

8. Conclusion 2008; Ellis et al. 2008), will constitute the spectroscaa@mple
for the SNLS 3rd year cosmological analyses.
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Table 1. List of SNLS 3rd year ESO-VLT SN la and SNAaspectra.
SN name RA (J2000) DEC (J2000) Spectrum Date Exp. Time (s) in§€8 Dsep (" AirMass Magiy
03D1lar +02:27:14.67 -04:19:04.74 2003-09-28 x50 0.79 1.05 1.21 22.9
03D1bf +02:24:02.39 -04:55:57.11 2003-09-27 X0 0.96 0.79 1.09 235
03D1bm +02:24:36.07 -04:12:44.51 2003-09-30 x50 0.55 0.29 1.08 23.4
03D1bp +02:26:37.74 -04:50:19.61 2003-09-28 x50 0.82 1.15 1.10 21.9
03D1co +02:26:16.26  -04:56:06.18 2003-11-04 x B0 0.70 * 1.22 23.2
03D1dt +02:26:31.19 -04:03:08.43 2003-11-30 x50 0.69 * 1.17 22.4
03D1fc +02:25:43.60 -04:08:38.61 2003-12-25 X0 0.74 0.44 1.32 21.4
03D1fl +02:25:58.30 -04:07:44.03 2003-12-22 x B0 0.71 0.38 1.24 22.6
03D1gt +02:24:56.01 -04:07:36.81 2004-01-21 X0 0.77 0.48 1.36 23.3
03D4ag +22:14:45.83 -17:44:22.76 2003-06-30 x50 0.56 1.09 1.03 21.0
03D4at +22:14:24.04 -17:46:36.22 2003-07-06 X0 0.75 0.15 1.09 22.8
03D4au +22:16:09.93 -18:04:39.32 2003-07-06 x50 0.69 * 1.02 23.0
03D4cx +22:14:33.75 -17:35:15.04 2003-09-03 X0 0.54 0.28 1.03 23.5
03D4cx¥ +22:14:33.75 -17:35:15.04 2003-09-06 X0 0.74 * 2.15 235
03D4cy! +22:13:40.42 -17:40:53.91 2003-09-27 x50 0.88 1.15 1.01 23.6
03DA4di +22:14:10.24 -17:30:23.82 2003-09-03 X0 0.59 0.52 1.11 234
03DA4dF +22:14:10.24 -17:30:23.82 2003-09-07 x50 0.55 0.46 1.04 23.4
03D4dy +22:14:50.53 -17:57:23.32 2003-09-30 X0 0.76 * 1.02 22.4
03DA4gf +22:14:22.93 -17:44:02.52 2003-11-25 x50 0.70 1.31 1.29 22.5
03D4gg +22:16:40.19 -18:09:52.05 2003-11-27 X0 0.51 1.10 1.40 22.5
04Dlag +02:24:41.10 -04:17:19.50 2004-01-19 x50 0.83 0.68 1.26 22.3
04D14aj +02:25:53.96  -04:59:40.60 2004-01-17 x B0 0.98 * 1.35 22.9
04D1aj +02:25:53.96  -04:59:40.60 2004-01-20 X0 0.79 * 1.34 22.9
04D1ak +02:27:33.36  -04:19:38.78 2004-01-24 X0 0.77 0.60 1.38 23.1
04D1dc +02:26:18.46  -04:18:43.09 2004-08-12 x50 0.75 1.18 1.23 20.7
04D 1t +02:25:38.62 -04:54:09.47 2004-09-11 X0 0.83 0.05 1.07 23.2
04D1hx¥ +02:24:42.50 -04:47:25.17 2004-09-20 x B0 0.77 0.52 1.08 22.8
04D1liv +02:24:48.05 -04:09:09.21 2004-09-22 x B0 0.88 0.69 1.07 23.5
04D1jd +02:27:50.84 -04:56:37.64 2004-09-22 X0 0.86 * 1.17 23.4
04D1kj +02:27:52.66 -04:10:48.91 2004-10-12 X0 0.54 0.08 1.09 22.5
04D1ks +02:24:09.52 -04:58:43.40 2004-10-11 x50 0.75 * 1.16 23.0
04D1low +02:26:42.70 -04:18:22.28 2004-11-14 X900 0.65 * 1.08 23.2
04D1pc +02:26:24.88 -04:23:57.84 2004-11-15 X900 0.54 0.47 1.08 23.5
04D1pd +02:27:39.75 -04:37:52.22 2004-11-13 X900 0.66 0.22 1.07 23.7
04D1pg +02:27:04.16 -04:10:31.03 2004-11-15 X0 0.56 * 1.19 22.8
04D1pp +02:25:12.48 -04:42:05.70 2004-11-14 X900 0.56 0.20 1.11 23.0
04D1qd +02:26:33.08 -04:06:25.84 2004-11-19 X900 0.87 * 1.37 231
04D1rh +02:27:47.15 -04:15:13.56 2004-12-11 x50 0.77 0.39 1.66 21.9
04D1rx +02:25:11.03 -04:37:06.06 2004-12-14 X900 0.74 1.60 1.07 23.7
04D1sa +02:27:56.16  -04:10:33.85 2004-12-17 X0 0.97 * 1.12 22.2
04D1si +02:24:48.80 -04:34:08.22 2004-12-16 X900 1.17 * 1.07 24.0
04D2ac +10:00:18.88 +02:41:21.34 2004-01-31 X350 0.86 0.29 1.13 21.6
04D2al +10:01:52.48 +02:09:50.78 2004-01-26 x50 0.83 * 1.26 23.2
04D2an +10:00:52.31 +02:02:28.42 2004-01-22 »&50 0.65 * 1.37 22.7
04D2an +10:00:52.31 +02:02:28.42 2004-01-28 »&50 0.70 * 1.14 22.7
04D2bt +09:59:32.69 +02:14:52.99 2004-03-20 »&50 0.62 0.35 1.19 21.0
04D2ca +10:01:20.49 +02:20:21.67 2004-03-23 »&50 0.72 0.98 1.32 23.9
04D2ca +10:01:20.49 +02:20:21.67 2004-03-21 XZ'50 0.80 0.98 1.48 23.9
04D2cc +09:58:44.69 +02:16:14.53 2004-03-22 »&50 0.82 * 1.40 23.3
04D2cc +09:58:44.69 +02:16:14.53 2004-03-24 »&50 0.74 * 2.15 23.3
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SN name RA (J2000) DEC (J2000) Spectrum Date Exp. Time (s) in§€8 Dsep ("’ AirMass Magiy
04D2cf +10:01:56.09 +01:52:46.12  2004-03-23 50 0.79 2.07 1.13 21.8
04D2cw +10:01:22.78 +02:11:54.81  2004-03-21 750 0.70 * 1.13 23.7
04D2fp +09:59:28.12 +02:19:15.65  2004-04-15 350 0.66 1.26 1.23 21.9
04D2fs +10:00:22.09 +01:45:55.43  2004-04-15 xF50 0.60 * 1.13 21.7
04D2gc +10:01:39.27 +01:52:58.99  2004-04-15 750 0.62 0.25 1.13 22.6
04D2gp +09:59:20.37 +02:30:31.96  2004-04-20 750 0.77 1.16 1.20 23.3
04D2iu +10:01:13.18 +02:24:54.18  2004-05-12 450 0.92 * 1.48 23.3
04D2iu +10:01:13.18 +02:24:54.18  2004-05-12 >&50 0.78 * 1.14 23.3
04D2ja +09:58:48.50 +01:46:18.25  2004-05-13 350 0.55 0.31 1.15 23.1
04D2ja +09:58:48.50 +01:46:18.25  2004-05-14 X750 0.72 0.31 1.12 23.1
04D2mc +10:00:35.56 +01:47:03.05  2005-01-06 350 0.84 0.50 1.12 22.0
04D4an +22:15:57.10 -17:41:43.81 2004-07-12 x B0 0.87 0.29 1.01 23.3
04D4bk +22:15:07.70 -18:03:36.99 2004-07-12 x B0 1.01 * 1.15 23.3
04D4bq +22:14:49.42 -17:49:39.34 2004-07-12 x50 1.36 141 1.05 22.5
04D4hbq +22:14:49.42 -17:49:39.34 2004-07-16 x B0 0.83 141 1.08 22.5
04D4dw +22:16:44.67 -17:50:02.66 2004-07-20 x B0 0.65 * 1.06 23.6
04D4fx +22:16:38.14 -18:03:58.89 2004-08-12 x B0 0.70 * 1.08 22.7
04D4gz +22:16:59.01 -17:37:18.85 2004-09-12 X °0 1.06 0.27 1.09 22.7
04D4gz +22:16:59.01 -17:37:18.85 2004-08-21 x B0 1.00 0.27 1.32 22.7
04D4hf +22:16:57.90 -17:41:13.29 2004-08-21 x B0 0.93 * 1.08 23.8
04D4ht +22:14:33.28 -17:21:31.21 2004-09-20 x B0 0.85 0.30 1.46 21.5
04D4ib +22:16:41.71 -18:06:18.32 2004-09-20 x B0 0.84 * 1.24 22.7
04D4id +22:16:21.40 -17:13:44.50 2004-09-20 x B0 0.85 1.17 111 23.0
04Dd4jr +22:14:14.32 -17:21:00.78 2004-10-12 x50 0.64 * 1.01 22.0
04D4ju +22:17:02.73 -17:19:58.13 2004-10-12 x50 0.64 0.34 1.04 23.0
04D4jw +22:17:18.89 -17:39:55.78 2004-10-12 x30 0.91 * 1.04 23.7
05D1cb +02:26:57.06 -04:07:03.24 2005-09-12 x9D0 0.87 1.31 1.07 22.8
05D1ck +02:24:24.85 -04:42:46.08 2005-09-11 x9D0 1.04 0.32 1.13 23.3
05D1cl +02:25:05.66 -04:13:14.95 2005-09-27 x30 0.83 * 1.15 23.2
05D1dn +02:24:26.65 -04:59:29.61 2005-09-29 x9D0 0.81 1.11 111 22.5
05D1hk +02:24:39.18 -04:38:03.31 2005-12-09 x50 0.68 * 1.07 20.9
05D1hn +02:24:36.24 -04:10:54.78 2005-12-09 x50 0.85 0.17 1.09 20.6
05D1iz +02:26:12.77 -04:46:24.13 2005-12-05 x9D0 0.71 * 1.08 23.6
05D1ke +02:26:46.29 -04:51:44.99 2005-12-30 x50 0.65 0.42 1.09 22.7
05D2ac +09:58:59.24 +02:29:22.21  2005-01-08 350 0.56 0.47 1.16 22.0
05D2ay +10:01:08.32 +02:07:49.16  2005-01-16 000 0.70 2.53 1.14 23.7
05D2bt +10:01:40.24 +02:33:58.18  2005-02-03 500 0.64 0.22 1.13 22.8
05D2bv +10:02:17.00 +02:14:26.16  2005-02-03 350 0.71 0.39 1.14 22.2
05D2bw +09:58:30.56 +02:32:11.04  2005-02-03 000 0.69 * 1.27 23.5
05D2by +10:00:28.03 +02:31:17.54  2005-02-14 900 0.95 * 1.66 23.5
05D2chb +09:59:24.58 +02:19:41.45  2005-02-14 xZ00 1.02 * 2.56 22.6
05D2ci +10:00:02.04 +02:12:57.07  2005-03-07 X800 0.40 0.52 1.31 23.0
05D2ci +10:00:02.04 +02:12:57.07  2005-03-10 X800 0.72 0.52 1.12 23.0
05D2ci +10:00:02.04 +02:12:57.07  2005-03-06 X800 1.01 0.52 1.24 23.0
05D2ct +10:01:42.18 +02:07:25.66  2005-03-10 800 0.74 * 1.23 23.6
05D2dt +10:01:23.93 +01:51:27.87  2005-03-18 900 0.82 * 1.32 22.9
05D2dw +09:58:32.07 +02:01:56.07  2005-03-18 900 0.66 1.18 1.13 21.8
05D2dy +10:00:58.10 +02:10:59.16  2005-03-16 000 0.75 1.29 1.19 22.2
05D2eb +10:00:14.56 +02:24:26.78  2005-03-16 000 0.77 0.78 1.13 22.4
05D2ec +09:59:26.18 +02:00:49.06  2005-03-16 900 0.78 0.40 1.23 22.8
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Table 1 (contd)
SN name RA (J2000) DEC (J2000) Spectrum Date Exp. Time (s) in§€8 Dsep ("’ AirMass Magiy
05D2ei +10:01:39.12 +01:49:11.83 2005-04-13 xF50 0.70 0.63 1.95 21.3
05D2fq +09:59:08.50 +02:36:07.20 2005-04-07 000 0.77 1.26 1.14 23.0
05D2he +10:01:26.51 +02:19:03.82 2005-04-13 000 0.83 0.34 1.16 23.0
05D2ie +10:01:02.90 +02:39:29.11 2005-04-09 000 0.79 0.28 1.33 22.2
05D2nn +09:58:49.75 +02:42:36.95 2005-12-07 000 0.81 * 1.30 23.5
05D4af +22:16:33.14 -18:00:17.72 2005-07-03 X300 0.60 1.49 1.02 224
05D4ag +22:13:47.43 -18:09:54.95 2005-07-11 X900 0.58 * 1.16 231
05D4ay +22:14:33.19 -17:46:03.62 2005-07-03 X0 0.69 * 1.12 23.3
05D4ay +22:14:33.19 -17:46:03.62 2005-07-05 x900 0.74 * 1.18 23.3
05D4be +22:16:53.39 -17:14:09.96 2005-07-07 X0 0.56 0.18 1.03 221
05D4bi +22:15:56.55 -17:59:09.85 2005-07-07 x3D0 0.64 * 1.11 22.9
05D4bj +22:14:59.66 -18:08:00.26 2005-07-10 X300 0.65 * 1.02 23.0
05D4cn +22:13:31.45 -17:17:19.84 2005-08-10 X900 0.74 1.00 1.10 23.0
05D4cq +22:14:09.65 -18:13:36.17 2005-08-04 x50 0.57 1.29 1.01 22.8
05D4cs +22:17:17.82 -17:52:48.54 2005-08-04 x50 0.90 * 1.02 22.8
05D4cw +22:14:50.08 -17:44:19.56 2005-08-08 X0 0.64 * 1.03 21.6
05D4dw +22:16:55.88 -18:03:05.26 2005-09-10 x900 0.83 0.28 1.05 23.4
05D4ef +22:13:59.31 -18:12:44.44 2005-09-24 x40 1.53 * 1.47 23.0
05D4ej +22:15:52.52 -18:11:44.59 2005-09-27 X900 0.65 0.03 1.05 22.9
05D4ek +22:16:27.52 -17:44:10.74 2005-09-26 x3D0 0.77 1.19 1.06 22.6
05D4ev +22:13:30.42 -17:42:02.83 2005-09-12 x40 0.49 2.87 1.02 234
05DA4fe +22:15:40.27 -17:31:42.38 2005-09-27 X900 0.60 * 1.01 23.9
05D4F +22:16:20.16 -18:02:33.20 2005-09-29 x3D0 0.79 * 1.12 22.0
05D4fg +22:16:41.35 -17:35:43.66 2005-09-29 X900 0.74 0.56 1.09 23.0
06Dlab +02:24:59.03  -04:40:51.20 2006-01-06 X0 1.05 0.53 1.15 21.5
06D2bk +09:58:42.87 +02:10:19.14 2006-02-09 xF50 0.72 0.41 1.18 22.6
06D2ca +09:59:09.56 +02:18:09.06 2006-02-27 000 0.91 0.33 1.27 22.5
06D2ca +09:59:09.56 +02:18:09.06 2006-02-28 xB00 0.90 0.33 1.32 22.5
06D2cl +10:01:23.49 +02:27:22.36 2006-03-02 >x®00 0.88 * 1.13 241
06D2cc +09:59:26.89 +02:27:04.88 2006-02-28 000 0.80 1.42 1.18 22.6
06D2cd' +10:00:57.96 +02:32:02.54 2006-03-04 »®00 0.60 * 1.24 24.0
06D2cé +10:01:44.22 +02:42:47.93 2006-03-03 »®00 0.76 * 1.26 23.3
06D2ck +10:01:28.02 +01:51:49.07 2006-03-08 000 1.07 0.34 1.30 22.7
06D2ga +09:59:08.11 +01:56:18.58 2006-05-25 000 0.66 3.60 1.27 234
06D4ce +22:17:17.25 -17:14:09.37 2006-07-19 X300 0.86 * 1.23 23.1
06D4ce +22:17:17.25 -17:14:09.37 2006-07-20 X300 0.79 * 1.04 23.2
06DA4cl +22:16:57.05 -17:27:02.28 2006-07-21 xR0 0.70 4.34 1.03 234
06D4co +22:15:26.52 -17:52:09.07 2006-07-30 X0 1.08 * 1.01 21.8
06D4cq +22:16:55.52 -17:42:43.13 2006-07-30 X0 1.07 0.84 1.10 21.8

a Except for 8 SN la taken in MOS mode.

b Host-supernova distance (from PHASE model) in arcsec. Agriak either denotes cases for which a separate extraotite
supernova and the host component was not possible with PHA8te absence of a detectable host.

€ Observed with Grism 300I.

4 SNLS-03D4cy is identified as a SN la on the basis of a Gemiritspe published in Howell et al. (2005). The VLT spectrum is
shown here for reference.

€ There are two underlying galaxies in the line-of-sight ofLSN04D1hx.

f FORS2 spectrum
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Table 2. Results of identifications of the SNLS 3rd year ESO-VLT SNnd 8N lax spectra.

SN name Type z zsource @ Hostmodel Hostfraction < S/N >P
03D1ar lac  0.408:0.001 H 53 E() 0.16 2.3
03D1bf lax  0.703:0.001 H -2.7 E(3) 0.16 1.4
03D1bm lac  0.575:0.001 H 5.1 E(3) 0.07 2.1
03D1bp lac  0.3470.001 H -7.5 E(2) 0.86 2.2
03D1co la 0.6720.001 H -4.1  E(8) 0.10 2.0
03D1dt la 0.6120.001 H 5.1 Sc(4) 0.65 3.3
03D1fc la 0.3320.001 H -4.4  E(3) 0.33 21.7
03D1fl la 0.687%0.001 H 0.5 NoGalaxy - 3.0
03D1gt la 0.5620.001 H 7.0 E®@) 0.50 2.4
03D4ag I3ec  0.285:0.001 H -8.6 E(2) 0.27 29.5
03D4at la 0.6340.001 H 5.5 Sb-Sc 0.42 3.7
03D4au la«  0.468:0.001 H 6.5 Sb-Sc 0.43 5.2
03D4cx la 0.9490.014 S 1.2 NoGalaxy - 0.6
03D4cx la 0.9490.014 S 2.7 S0(4) 0.95 15
03D4cy la 0.92#0.001 H 46 Sb-Sc 0.16 0.5
03D4di lax  0.899:0.001 H -8.6 Sb-Sc 0.11 1.8
03D4di lax  0.899:0.001 H -6.5 NoGalaxy - 1.8
03D4dy la 0.610.01 S 4.8 NoGalaxy - 5.5
03D4gf lax  0.580:0.001 H 20.4 S0(1) 0.46 15
03D4gg lac  0.592:0.001 H 16.4 Sc(10) 0.73 1.7
04D1lag la 0.5570.001 H 43 E(12) 0.08 5.4
04D1aj lax  0.721+0.011 S 11.6 NoGalaxy - 1.0
04D1aj lax  0.721+0.011 S 13.4 NoGalaxy - 1.2
04Dlak lac  0.526£0.001 H 11.8 NoGalaxy - 0.6
04D1dc la 0.2120.001 H -0.4 NoGalaxy - 33.4
04Daff la 0.86+0.01 S 4.6 Sc(2) 0.24 2.0
04D1hx la 0.5680.001 H 5.9 NoGalaxy - 1.9
04D1iv la 0.998:0.001 H 3.0 NoGalaxy - 1.3
04D1jd lax  0.778:0.001 H 6.8 E(2) 0.58 1.9
04D1kj la 0.585:0.001 H -3.7 NoGalaxy - 6.7
04D1ks la 0.7980.012 S -1.0 NoGalaxy - 2.8
04D1low la 0.9150.001 H 6.4 NoGalaxy - 1.6
04D1pc la 0.77@0.001 H 0.1 E(@) 0.22 3.0
04D1pd la 0.950.01 S 25 E(Q) 0.31 2.1
04D1pg la 0.51%0.001 H -1.3 Sa-Sb 0.61 8.9
04D1pp la 0.73%0.001 H 2.2 NoGalaxy - 1.2
04D1qd lac  0.7670.001 H -0.2 E(1) 0.71 4.8
04D1rh la 0.4360.001 H 0.0 NoGalaxy - 7.8
04D1rx lax  0.985:0.001 H 0.9 NoGalaxy - 1.4
04D1sa la 0.5850.001 H -2.6 E(1) 0.72 6.4
04D1si la 0.7020.001 H -1.7 Sa(9) 0.79 7.6
04D2ac la 0.3480.001 H 1.3 Sa-Sb 0.20 7.6
04D2al la 0.8360.001 H -25 E(2) 0.29 25
04D2an la 0.620.01 S -3.4 NoGalaxy - 7.7
04D2an la 0.620.01 S 0.3 Sc(9) 0.06 7.4
04D2bt la 0.2260.001 H 6.6 E(6) 0.01 9.2
04D2ca la«  0.835:0.001 H 12.0 NoGalaxy - 0.5
04D2ca laa  0.835:0.001 H 13.1 NoGalaxy - 0.9
04D2cc lac  0.838:0.001 H 6.1 S0(3) 0.66 1.8
04D2cc lac  0.838:0.001 H 7.2 S0(2) 0.67 15
04D2cf la 0.3620.001 H 8.5 NoGalaxy - 12.1
04D2cw lax  0.568:0.001 H 19.3 Sb-Sc 0.58 1.4
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Table 2 (cont'd)

SN name Type z zsource @ Hostmodel Hostfraction < S/N >P
04D2fp la 0.4150.001 H 1.8 NoGalaxy - 11.5
04D2fs la 0.35%0.001 H 1.7 NoGalaxy - 17.8
04D2gc la 0.5220.001 H -4.9 E(1) 0.19 5.2
04D2gp la 0.7320.001 H 2.7 NoGalaxy - 25
04D2iu lax 0.70:0.01 S 9.8 NoGalaxy - 0.7
04D2iu lax 0.70:0.01 S 104 E(1) 0.09 1.2
04D2ja lax  0.740:0.001 H 9.2 E(3) 0.44 0.8
04D2ja lax  0.740:0.001 H 9.8 E(3) 0.19 0.5
04D2mc la 0.3480.001 H 6.5 Sa-Sb 0.30 10.3
04D4an la 0.61380.001 H 8.1 NoGalaxy - 0.8
04D4bk lax 0.88:0.01 S 3.1 E@®) 0.20 1.6
04D4bq la 0.5%0.01 S 2.6 NoGalaxy - 2.6
04D4bq la 0.550.01 S 5.1 NoGalaxy - 6.5
04D4dw lax  1.031:0.001 H 2.1 Sa-Sb 0.68 15
04DA4fx la 0.622:0.001 H -8.4 NoGalaxy - 5.8
04D4gz lac  0.375:0.001 H -5.8 Sa-Sb 0.33 2.2
04D4gz lac  0.375:0.001 H 10.2 NoGalaxy - 1.8
04D4hf lax  0.936:0.014 S -0.5 NoGalaxy - 0.8
04D4ht la 0.21#0.001 H 6.6 Sa-Sb 0.62 3.9
04D4ib la 0.693.0.001 H 0.7 SO-Sa 0.71 4.2
04D4id la 0.7690.001 H 3.0 NoGalaxy - 2.3
04D4jr la 0.470.01 S -5.9 NoGalaxy - 16.5
04D4ju la 0.4720.001 H -2.2  S0(1) 0.44 3.5
04D4jw lax  0.961+:0.001 H 2.2 S0-Sa 0.69 2.3
05D1cb la 0.6320.001 H 4.3 Sb-Sc 0.28 4.5
05D1ck la 0.61£0.001 H -2.7 Sbh-Sc 0.39 0.7
05D1cl lax 0.83:0.01 S 8.7 Sd(4) 0.36 1.8
05D1dn la 0.5660.001 H -4.7 NoGalaxy - 7.3
05D1hk lgec 0.263:0.001 H -5.0 Sc(5) 0.39 21.4
05D1hn la 0.1490.001 H -1.0 NoGalaxy - 13.0
05D1iz lax 0.86+0.01 S 7.8 Sd(1) 0.24 2.1
05D1ke la 0.620.01 S 2.2 NoGalaxy - 4.9
05D2ac la 0.4790.001 H 2.0 NoGalaxy - 10.9
05D2ay lax 0.92:0.01 S 5.8 S0(1) 0.07 1.1
05D2bt la 0.680.01 S 1.4 NoGalaxy - 2.1
05D2bv la 0.4740.001 H -0.1 Sb-Sc 0.26 8.3
05D2bw la 0.920.01 S 1.9 Sb-Sc 0.25 2.1
05D2by lax  0.891+0.001 H 0.9 Sc(11) 0.83 1.3
05D2cb lac  0.4270.001 H -5.8  Sc(11) 0.57 2.9
05D2ci la 0.63@0.001 H 3.6 NoGalaxy - 0.8
05D2ci la 0.63a@0.001 H 4.9 NoGalaxy - 0.7
05D2ci la 0.63@0.001 H 6.7 NoGalaxy - 1.4
05D2ct lax  0.734:0.001 H 7.8 Sd(11) 0.63 4.6
05D2dt la 0.5740.001 H -1.7 E@3) 0.43 6.0
05D2dw la 0.41#0.001 H -5.3  S0(2) 0.12 10.3
05D2dy la 0.5%0.01 S 1.1 Sb-Sc 0.02 4.8
05D2eb la 0.5340.001 H -4.7  S0(1) 0.04 6.2
05D2ec la 0.64€0.001 H 2.7 NoGalaxy - 24
05D2ei lax  0.366:0.001 H 16.9 S0(4) 0.55 25
05D2fq la 0.7330.001 H 2.1 NoGalaxy - 1.9
05D2he la 0.6080.001 H 3.0 E@) 0.26 3.1
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Table 2 (cont'd)

SN name Type z zsource @  Hostmodel Hostfraction < S/N >P
05D2ie la 0.34&0.001 H -8.9 Sc(4) 0.45 4.4
05D2nn la 0.8#£0.01 S -1.3  Sa(8) 0.26 1.9
05D4af la 0.4990.001 H 11.3 NoGalaxy - 8.8
05D4ag lax 0.64:0.01 S 14.0 Sb-Sc 0.10 2.0
05D4ay lac  0.408:0.001 H 8.2 Sa-Sb 0.80 2.55
05D4ay lac  0.408:0.001 H 9.6 Sa-Sb 0.80 1.8
05D4be la 0.53%0.001 H 39 E@X) 0.31 55
05D4bi la 0.7750.001 H -1.5  Sc(1) 0.40 3.7
05D4b;j la 0.70%0.001 H -2.0 Sc(9) 0.68 2.8
05D4cn la 0.7620.001 H 4.7 S0(1) 0.27 3.0
05D4cq la 0.70%0.001 H -0.1 NoGalaxy - 4.6
05D4cs la 0.720.01 S -1.7  Sc(12) 0.16 4.3
05D4cw la 0.3750.001 H 7.0 S0(6) 0.57 16.4
05D4dw la 0.855%0.001 H 4.7 Sc(12) 0.19 0.9
05D4ef lac  0.605:0.001 H 35 E@) 0.78 1.6
05D4ej la 0.58%0.001 H 7.6 NoGalaxy - 35
05D4ek la 0.5360.001 H 2.1 NoGalaxy - 8.2
05D4ev la 0.7220.001 H -3.6  NoGalaxy - 3.4
05D4fe lax  0.984:0.001 H -2.0 E(3) 0.65 11
05D4ff lax  0.402:0.001 H 5.1 Sc(6) 0.83 4.9
05D4fg la 0.832.0.001 H -0.3  S0(5) 0.32 2.3
06D1lab la 0.1820.001 H 4.4 E(7) 0.11 13.9
06D2bk la 0.4990.001 H 0.9 Sb-Sc 0.15 3.8
06D2ca la 0.5310.001 H 0.0 Sd(5) 0.27 3.2
06D2ca la 0.5310.001 H 0.7 Sd(3) 0.18 2.5
06D2cb lax 1.00:0.01 S 3.0 NoGalaxy - 1.7
06D2cc la 0.5320.001 H 3.3 NoGalaxy - 6.2
06D2cd la 0.9380.001 H 4.2 NoGalaxy - 5.8
06D2ce la 0.820.01 S 0.0 NoGalaxy - 7.3
06D2ck lax  0.552:0.001 H 7.7 Sa-Sb 0.24 1.6
06D2ga lax 0.84:0.01 S 5.4 Sb-Sc 0.19 2.0
06D4ce la 0.850.01 S 2.7 NoGalaxy - 2.3
06D4ce la 0.850.01 S 3.3 NoGalaxy - 2.7
06DA4cl la 1.0@:0.01 S -25 E(1) 0.01 25
06D4co la 0.43%0.001 H 35 E-SO 0.58 12.8
06D4cq la 0.4110.001 H -1.4 NoGalaxy - 8.2

@ Host type of the best fitting model. The number in parenthiegtse age of the best fitting PEGASE template (in Gyrs). Twst ho
types separated by a dash indicate that the best fitting hodélns an interpolation between two Kinney et al. (1996)tates.
The label 'NoGalaxy’ denotes that the best fitting model isaoted with no host model.

b Average signal-to-noise ratio per 5 A pixel.
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Table 3. Distribution of types per SNLS Deep field and in total

D1 D2 D3 D4 Total numberof SNe (spectra)

SNla 27 29 0 30 86 (93)
SNlax 11 13 0 14 38 (46)
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Table 4. Average properties of the SN la and SNclsubsamples

<Z>(02) < ¢ > (0y) < c> (0¢) < Xy > (07x,)
SN la 0.6@:0.02 (0.20) 1.20.4 (4.1) 0.002:0.013(0.12) -0.020.09(0.9)
SN lax 0.70£0.03 (0.21) 5.81.1(7.1) 0.05:0.03(0.16) 0.0040.18(1.1)
<y1> (o) M, (0img) foal (07,0 <S/N > X0 )
0.26:0.11(1.1) 23.950.04 (0.369 0.32+0.03 (0.23) 5.80.6 1.13(0.309
0.26:0.29 (1.9) 24.120.08 (0.509 0.47+0.05 (0.28) 1.80.2 1.03 (0.169

2 Average signal-to-noise ratio per 5 A pixel.

b Distance corrected magnitudes in the B band, usipg: 0.27,Q, = 0.73 andHg = 70 knys/Mpc.
¢ Excludingy? > 2 events (1.24 (0.49) with all events).

4 Excludingy? > 2 events (1.46 (2.30) with all events).
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Table 5. Properties of SNLS-03D4ag and SNLS-05D1hk VLT spectra

SNname z ¢* c xi(Amk) oy

03D4ag 0285 -9 -0.057 0.808(0.89) -0.02
05D1hk 0.263 -5 -0.01 1.367(0.97) -1.25

a Phase in days with respect to B-band maximum light.
b Amys value computed fromy using Guy et &l (2007) formula.
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Table 6. Number of SN la spectra in each phase bin (in days) used ttecv&#d composite spectra.

p<-4 -4<p<4 ¢=>4 Total

z< 05 7 12 6 25
z>05 5 45 18 68
Total 12 57 24 93
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Fig. 1. Redshift distribution of SNLS candidates identified as SNotaSN lax. In light green, the histogram for all SNe la
(SN la+SN lax). In dark green, the histogram for SNe la alone. The averadshifts for the SNe la and SNexasubsamples
are< z>gyja= 0.60+ 0.02 and< z >gnjax= 0.70+ 0.03 for 86 and 38 SNe, respectively.

22
20
18
16
14
12
10

SNla+SNla*

B SNia

o N OB OO

|-||||||||
10 15 20

5
Phase ¢ (days)

Fig. 2. Phase distribution of SNLS candidates identified as SN la Mrl&«. In light green, the histogram for all SNe la
(SN la+SN lax). In dark green, the histogram for SNe la alone. The averdgeses for the SNe la and SNexlaubsamples
are< ¢ >gn 1a= 1.1+ 0.4 days antk ¢ >sn 1ax= 5.8 + 1.1 days, respectively.
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30

SNla+SNla*
25
B SNia

20

15

10

-03 -02 -01 O 01 02 03 04 05
SALT2 colour ¢

Fig. 3. Colour distribution of SNLS candidates identified as SN laSdt lax. In light green, the histogram for all SNe la
(SN la+SN lax). In dark green, the histogram for SNe la alone. The averafmics for the SNe la and SNe#asubsamples
are< ¢ >gnja= 0.009+ 0.013 mag andk ¢ >snjax= 0.05+ 0.03 mag, respectively.
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Fig.4. SALT2 x; distribution of SNLS candidates identified as SN la or SM.I&n light green, the histogram for all SNe la
(SN la+SN lax). In dark green, the histogram for SNe la alone. The averader the SNe la and SNe }asubsamples are
< X1 >snia= —0.02+ 0.09 and< x; >snjax= 0.004+ 0.18, respectively.
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Fig.5. SNLS-03D4ag (top) and SNLS-05D1hk (bottom) rest frame spezompared to SN 1999aa templates at -8 and -5 days
respectively (from_Matheson etlal. 2008). SN 1999aa specaaot de-redshifted. None of the spectra are correctegefuliar
velocities, which explains the shifts observed in the parsét of absorption features. In both cases, note the vegydpgectrum and
shallow Sir 1 6150.
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Magnitude of re—calibration of the photometric model
needed to fit the spectra at z=0.5
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Fig. 6. lllustration of the magnitudam of the average recalibration (“tilt") needed for the photdrit models to fit the spectra, as a
function of wavelength. For the purpose of this illustratiove have selected a subset of VLT spectra with redshiftgdmiz = 0.4
andz = 0.6. The average redshift is thenz >= 0.512 for SN la andk z >= 0.518 for SN la. Errors shown in the figure (in
light blue for SN lax and in dark blue for SN la), are computed from the averageevaiihe recalibration parametgy, estimated
from the subset, for both SN la and SNklpopulations. It appears that, if recalibration is aboutsime, on average, for SN la and
SN lax at this redshift, the/; values are more dispersed for the SM.Id3he global flux correction is mildy15% at both ends of

the wavelength scale.
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Fig. 7. Distribution of SALT2y2 values for the whole (SN la and SN¥asample. The vertical r¢grey solid line indicates the cut
aty? = 2 used to identify potential non- or peculiar SN la. The twgHgisty? objects are not shown.
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Fig. 10. Comparison of < 0.5 (in black) andz > 0.5 (in greyblue) VLT average spectra around maximum light for bluentha
average¢ < 0) subsets (top panel). The 50 A binned residuats =05(1) — £2<95(1) are shown in the bottom panel for the VLT
spectra (in black) and for the Hsiao et al. (2007) templatese@). For the VLT residual, variances computed as the igiidsum

of the variances of the two average spectra 0.5 andz > 0.5) and+1o- errors are shown. Compared to the middle panel of(Fig. 9,

the differences from 3500 to 4500 A between 0.5 andz > 0.5 have been drastically reduced. VLT spectra have beeniéhdilly
colour corrected using the SALT2 colour law, recalibrated aormalised to the same integral in the range 4450-4550A.
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Fig. 11. Comparison of the VLT average spectra obtained from a sulf&t spectra in the range= 0.35- 0.7 (black), with the
Keck average spectra frdm Ellis el al. (2008) (in greg), for pre-maximum phases (top), and at maximum phasgo(b). VLT
spectra have been individually colour corrected using theT2 colour law and recalibrated at the first order using thétilt’
coeficient. All spectra have been normalised to unity at 3900 A.dazh phase range, the residus(sg) = AVLT (1) — AKX(2) are
shown. Variances are computed as the quadratic sum of tleeas of the two average spectra (VLT and Keck). Errors-are

31



Balland et al.: The ES@LT 3rd year Type la supernova data set from the SNOBline Material p 1

Online Material



Balland et al.: The ES@LT 3rd year Type la supernova data set from the SNOBline Material p 2

Appendix A: Spectra
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Fig. A.1. SNLS-03D1ar270: a SN ¥asupernova atz0.408. The spectrum phase is 5.3. A E(7) host model has bétrasted.
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Fig. A.2. SNLS-03D1bf269: a SN basupernova atz0.703. The spectrum phase is -2.7. A E(3) host model has héxrasted.
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Fig. A.3. SNLS-03D1bm272: a SN fasupernova atz0.575. The spectrum phase is -5.1. A E(3) host model has hétrasted.
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Fig. A.5. SNLS-03D1c0307: a SN la supernova abz679. The spectrum phase is -4.1. A E(8) host model has héxrasted.
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Fig. A.6. SNLS-03D1dt333: a SN la supernova a0z612. The spectrum phase is 5.1. A Sc(4) host model has be#&acted.
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Three re-calibration parameters have been used to fit thigrspn.
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Fig. A.8. SNLS- 03D1fI355: a SN la supernova at®688. The spectrum phase is 0.5. Best-fit obtained for a hvatteno host

galaxy component.
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Fig. A.9. SNLS-03D1gt385: a SN la supernova a0z560. The spectrum phase is 7.0. A E(4) host model has b&érasted.
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Fig. A.11. SNLS- 03D4at186: a SN la supernova abz634. The spectrum phase is 5.5. A Sb-Sc host model has bbeacted.
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Fig. A.12. SNLS- 03D4aul86: a SN #asupernova atz0.468. The spectrum phase is 6.5. A Sb-Sc host model has blegacted.
Note the UV flux excess in the spectrum compared to the mot&.i¥ due to a host galaxy residual in this region of the spett
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Fig. A.13. SNLS- 03D4cx245: a SN la supernova aiz949. The spectrum phase is 1.2. Best-fit obtained for a hwatteno host
galaxy component.
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Fig. A.14. SNLS- 03D4cx248: a SN la supernova afz949. Spectrum obtained with the 3001 Grism. The spectroase s 2.7.
A SO0(4) host model has been subtracted.
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Fig. A.17. SNLS- 03D4di249: a SN hasupernova atz0.899. Spectrum obtained with the 3001 Grism. The spectriuas@is -6.5.
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Fig. A.18. SNLS- 03D4dy272: a SN la supernova a0z61. The spectrum phase is 4.8. Best-fit obtained for a mwitleho host
galaxy component.
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Fig. A.19. SNLS- 03D4gf329: a SN lasupernova atz0.580. The spectrum phase is 20.4. A S0(1) host model hashb#acted.
The UV part of the model is poorly constrained due to the Igdd\é templates at late phases in the version of the SALT2 tingin
set used in this work.
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Fig. A.20. SNLS- 03D4gg330: a SN #asupernova atz0.592. The spectrum phase is 16.4. A Sc(10) host model hassue
tracted. The UV part of the model is poorly constrained dutaédack of UV templates at late phases in the version of thel2A
training set used in this work.
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Fig. A.21. SNLS- 04D1ag383: a SN la supernovaa0z57. The spectrum phase is 4.3. A E(12) host model has bibémrasted.
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Fig. A.22. SNLS- 04D1aj381: a SN basupernova atz0.721. The spectrum phase is 11.6. Best-fit obtained for eehwaith no
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Fig. A.23. SNLS- 04D1aj384: a SN kasupernova atz0.721. The spectrum phase is 13.4. Best-fit obtained for eehwith no
host galaxy component.
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Fig. A.24. SNLS- 04D1ak388: a SN #asupernova atz0.526. The spectrum phase is 11.8. Best-fit obtained for ahwaith no
host galaxy component.
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Fig. A.25. SNLS- 04D1dc589: a SN la supernova aD2211. The spectrum phase is -0.4. Best-fit obtained for aemaith no
host galaxy component.
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Fig. A.26. SNLS- 04D1619: a SN la supernova at@.86. The spectrum phase is 4.6. A Sc(2) host model has bétasied.
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Fig. A.27. SNLS- 04D1hx628: a SN la supernova abz560. The spectrum phase is 5.9. Best-fit obtained for a hwmatteno host
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Fig. A.28. SNLS- 04D1iv630: a SN la supernova at®998. The spectrum phase is 3.0. Best-fit obtained for a hatteno host
galaxy component.
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Fig. A.29. SNLS- 04D1jd630: a SN hasupernova atz0.778. The spectrum phase is 6.8. A E(2) host model has bé¢rasted.
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Fig. A.30. SNLS- 04D1kj650: a SN la supernova ai®585. The spectrum phase is -3.7. Best-fit obtained for aefvaith no host

galaxy component
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Fig. A.31. SNLS- 04D1ks649: a SN la supernova a0z80. The spectrum phase is -1.0. Best-fit obtained for a hwaitteno host
galaxy component.
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Fig. A.32. SNLS- 04D1ow683: a SN la supernova af0z915. The spectrum phase is 6.4. Best-fit obtained for a hwaitte no
host galaxy component.
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Fig. A.33. SNLS- 04D1pc684: a SN la supernova abz770. The spectrum phase is 0.1. A E(3) host model has bééasted.
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Fig. A.34. SNLS- 04D1pd682: a SN la supernova a0295. The spectrum phase is 2.5. A E(1) host model has beérastdul.
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Fig. A.35. SNLS-04D1pg684: a SN la supernova a0z515. The spectrum phase is -1.3. A Sa-Sh host model hasbbtacted.
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Fig. A.36. SNLS- 04D1pp683: a SN la supernova abz/35. The spectrum phase is 2.2. Best-fit obtained for a hwdtteno host
galaxy component.
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Fig. A.37. SNLS-04D1gd688: a SN #asupernova atz0.767. The spectrum phase is -0.2. A E(1) host model has hé¢rasted.
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Fig. A.38. SNLS- 04D1rh710: a SN la supernova a0z436. The spectrum phase is 0.0. Best-fit obtained for a hvatteno host
galaxy.
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Fig. A.39. SNLS- 04D1rx713: a SN k supernova atz0.985. The spectrum phase is 0.9. Best-fit obtained for a hvaitteno
host galaxy component.
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Fig. A.40. SNLS- 04D1sa716: a SN la supernovaa0585. The spectrum phase is -2.6. A E(1) host model has hdxtrasted.
Note the bad fit in the UV region due to subtracting too blue st hwodel.
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Fig. A.41. SNLS- 04D1si716: a SN la supernova a0z702. The spectrum phase is -1.7. A Sa(9) host model hassobéracted.
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Fig. A.42. SNLS- 04D2ac395: a SN la supernovaa02348. The spectrum phase is 1.3. A Sa-Sb host model has blegacied.
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Fig. A.43. SNLS- 04D2al390: a SN la supernova a0z836. The spectrum phase is -2.5. A E(2) host model has hétrasted.
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Fig. A.44. SNLS- 04D2an386: a SN la supernovaa0z2. The spectrum phase is -3.4. Best-fit obtained for a waitteno host
galaxy component. Note that the €éeature at rest-frame 3700 A is deeper than in the model.
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Fig. A.45. SNLS- 04D2an392: a SN la supernovaa0z2. The spectrum phase is 0.3. A Sc(9) host model has bée&asted.
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Fig. A.46. SNLS- 04D2bt444: a SN la supernova al0z220. The spectrum phase is 6.6. A E(6) host model has béérasted.
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Fig. A.47. SNLS- 04D2ca445: a SN fasupernova atz0.835. The spectrum phase is 12.0. Best-fit obtained for aehwaith no
host galaxy component.
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Fig. A.48. SNLS- 04D2ca447: a SN fasupernova atz0.835. The spectrum phase is 13.1. Best-fit obtained for aehwaith no
host galaxy component.
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Fig. A.49. SNLS-04D2cc446: a SN lasupernova at=z0.838. The spectrum phase is 6.1. A S0(3) host model has bb@asted.
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Fig. A.50. SNLS-04D2cc448: a SN lasupernova at2z0.838. The spectrum phase is 7.2. A S0(2) host model has bbaasted.
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Fig. A.51. SNLS- 04D2cf447:a SN la supernova afz369. The spectrum phase is 8.5. Best-fit obtained for a hnatteno host
galaxy component. Note that the model is unable to reprothecteature at rest-frame 4900 A.
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Fig. A.52. SNLS- 04D2cw445; a SN basupernova atz0.568. The spectrum phase is 19.3. A Sh-Sc host model hasshiben
tracted. The UV part of the model is poorly constrained dutaédack of UV templates at late phases in the version of thel2A
training set used in this work.
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Fig. A.53. SNLS- 04D2fp470: a SN la supernova afz415. The spectrum phase is 1.8. Best-fit obtained for a hvatteno host
galaxy component.
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Fig. A.54. SNLS- 04D2fs470: a SN la supernova a0z357. The spectrum phase is 1.7. Best-fit obtained for a hwatteno host
galaxy component.
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Fig. A.55. SNLS- 04D2gc471: a SN la supernova a0z521. The spectrum phase is -4.9. A E(1) host model has lhubtrasted.
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Fig. A.56. SNLS- 04D2gp475: a SN la supernovaabz/32. The spectrum phase is 2.7. Best-fit obtained for a hvdtteno host
galaxy component.
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Fig. A.57. SNLS- 04D2iu497: a SN hasupernova atz0.70. The spectrum phase is 9.8. Best-fit obtained for a nwitteho host
galaxy component.
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Fig. A.58. SNLS- 04D2iu498: a SN ha supernova atz0.70. The spectrum phase is 10.4. A E(1) host model has bé¢rasted.
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Fig. A.59. SNLS- 04D2ja499: a SN basupernova atz0.740. The spectrum phase is 9.2. A E(3) host model has bétrasted.
Note the large feature at rest-frame 4800 A not reproducetéynodel.
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Fig. A.60. SNLS- 04D2ja500: a SN kasupernova atz0.740. The spectrum phase is 9.8. A E(3) host model has béémasted.
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Fig. A.61. SNLS-04D2mc736: a SN la supernova abz348. The spectrum phase is 6.5. A Sa-Sb host model has bieeacted.
Three re-calibration parameters have been used to fit thigrspn.
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Fig. A.62. SNLS- 04D4an558: a SN la supernovaa013. The spectrum phase is 8.1. Best-fit obtained for a hwatteno host
galaxy component.
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Fig. A.63. SNLS- 04D4bk558: a SN kasupernova atz0.88. The spectrum phase is 3.1. A E(1) host model has beérastdal.
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Fig. A.64. SNLS- 04D4bq558: a SN la supernova abz55. The spectrum phase is 2.6. Best-fit obtained for a mwitleho host
galaxy component.
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Fig. A.65. SNLS- 04D4hg562: a SN la supernova a0z55. The spectrum phase is 5.1. Best-fit obtained for a mwitleho host
galaxy component.
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SNLS- 04D4dw566: a SN kasupernova atz1.031. The spectrum phase is 2.1. A Sa-Sh host model has bigeacted.
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Fig. A.67. SNLS- 04D4fx589: a SN la supernova at®629. The spectrum phase is -8.4. Best-fit obtained for aemaeith no
host galaxy component.
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Fig. A.68. SNLS- 04D4gz598: a SN lasupernova atz0.375. The spectrum phase is -5.8. A Sa-Sb host model hasbb&acted.
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Fig. A.69. SNLS-04D4gz620: a SN #asupernova atz0.375. The spectrum phase is 10.2. Best-fit obtained for ahwaith no
host galaxy component.
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Fig. A.70. SNLS- 04D4hf598: a SN ba supernova atz0.94. The spectrum phase is -0.5. Best-fit obtained for a fneitke no
host galaxy component.
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Fig. A.71. SNLS- 04D4ht628: a SN la supernova af)z217. The spectrum phase is 6.6. A Sa-Sb host model has begacted.
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Fig. A.72. SNLS- 04D4ib629: a SN la supernova aiz699. The spectrum phase is 0.7. A S0-Sa host model has betacted.
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Fig. A.73. SNLS- 04D4id628: a SN la supernova afz769. The spectrum phase is 3.0. Best-fit obtained for a hnatteno host
galaxy component.
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Fig. A.74. SNLS- 04D4jr650: a SN la supernova at®47. The spectrum phase is -5.9. Best-fit obtained for a hwaitteno host
galaxy component.
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Fig. A.75. SNLS- 04D4ju650: a SN la supernova afz472. The spectrum phase is -2.2. A S0(1) host model hasshétracted.
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Fig. A.76. SNLS- 04D4jw651: a SN ha supernova at2z0.961. The spectrum phase is 2.2. A SO0-Sa host model has Wateactied.
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Fig. A.77. SNLS- 05D1ch984: a SN la supernova a0z632. The spectrum phase is 4.3. A Sb-Sc host model has bbeacted.
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Fig. A.78. SNLS- 05D1ck983: a SN la supernova alz617. The spectrum phase is -2.7. A Sb-Sc host model hashb#&acted.
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Fig. A.79. SNLS- 05D1cl999: a SN hasupernova atz0.83. The spectrum phase is 8.7. A Sd(4) host model has betasted.
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Fig. A.80. SNLS- 05D1dn1002: a SN la supernova a0%566. The spectrum phase is -4.7. Best-fit obtained for aanweith no
host galaxy component.
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Fig. A.81. SNLS- 05D1hk1072: a SN lpec supernova at=0.263. The spectrum phase is -5.0. A Sc(5) host model has been
subtracted.
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Fig. A.82. SNLS- 05D1hn1073: a SN la supernova a02149. The spectrum phase is -1.0. Best-fit obtained for aeineith no
host galaxy component. This is a very reddened SN la due tdrtesstellar absorption.



Balland et al.: The ESLT 3rd year Type la supernova data set from the SNOBline Material p 44

Rest-frame wavelength (A) Rest-frame wavelength (A)
3000 4000 5000 14 3000 4000 5000
14:_ I I I . E I I |
C 1.2
~L2e ~
SIS I
é 0.8F § 0.8
S nak 5 0.6
goe? gMi "‘lnl' W
S 04 g Uar ]““ H
o o o il L W] T
o2 (gl Y
x O: Al T X oF ”th“ouhﬂw ILM l
g % "] £ F | |
-0.2— —0.2;
_OA}I\ N R B R SRR _Q4;|‘ Ll A S R B B
4000 5000 6000 7000 8000 9000 4000 5000 6000 7000 8000 9000
Observed Wavelenath (A) Observed Wavelenath (A)

Fig. A.83. SNLS-05D1iz1069: a SN basupernova atz0.86. The spectrum phase is 7.8. A Sd(1) host model has bbtnasied.
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Fig. A.84. SNLS- 05D1ke1094: a SN la supernovaa029. The spectrum phase is 2.2. Best-fit obtained for a mwitteho host
galaxy component.
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Fig. A.85. SNLS- 05D2ac738: a SN la supernovaa0z79. The spectrum phase is 2.0. Best-fit obtained for a hmatteno host
galaxy component. Note that the model overestimates theérflthe UV region of the spectrum.
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Fig. A.86. SNLS- 05D2ay746: a SN ¥asupernova atz0.92. The spectrum phase is 5.8. A SO(1) host model has bé&asied.
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Fig. A.87. SNLS- 05D2bt764: a SN la supernova al)z68. The spectrum phase is 1.4. Best-fit obtained for a meideino host
galaxy component.
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Fig. A.88. SNLS- 05D2bv764:a SN la supernova aliz474. The spectrum phase is -0.1. A Sb-Sc host model hasbhb#&acted.
Note that the Ca feature at rest-frame 3700 A is narrower than in the model.
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Fig. A.89. SNLS- 05D2bw764: a SN la supernova a0z92. The spectrum phase is 1.9. A Sb-Sc host model has beacted.
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Fig. A.90. SNLS- 05D2by775: a SN kasupernova atz0.891. The spectrum phase is 0.9. A Sc(11) host model hashbé#acted.
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Fig. A.91. SNLS- 05D2cb775: a SN ¥asupernova atz0.427. The spectrum phase is -5.8. A Sc(11) host model has e
tracted.
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Fig. A.92. SNLS- 05D2ci795: a SN la supernova afz630. The spectrum phase is 3.6. Best-fit obtained for a hatteno host
galaxy component.
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Fig. A.93. SNLS- 05D2ci796: a SN la supernova afz630. The spectrum phase is 4.9. Best-fit obtained for a hvatlteno host
galaxy component.
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Fig. A.94. SNLS- 05D2ci799: a SN la supernova afz630. The spectrum phase is 6.7. Best-fit obtained for a hvatleno host
galaxy component.
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Fig. A.95. SNLS- 05D2ct799: a SN basupernova atz0.734. The spectrum phase is 7.8. A Sd(11) host model hashbaacted.
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Fig. A.96. SNLS- 05D2dt807: a SN la supernova al0z574. The spectrum phase is -1.7. A E(3) host model has hdxrasted.
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Fig. A.97. SNLS-05D2dw807: a SN la supernova abz417. The spectrum phase is -5.3. A SO(1) host model hassubdracted.
Note that the model is unable to reproduce the deepf€ature at rest-frame 3700 A.
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Fig. A.98. SNLS- 05D2dy805: a SN la supernova ai)z51. The spectrum phase is 1.1. A Sh-Sc host model has bbeaced.
Note that the Ca feature at rest-frame 3700 A is narrower than in the model.
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Fig. A.99. SNLS- 05D2eb805: a SN la supernovaa0z534. The spectrum phase is -4.7. A S0(1) host model hassddracted.
Note that the model is unable to reproduce the deepf€ature at rest-frame 3700 A.
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Fig. A.100. SNLS- 05D2ec805: a SN la supernova a02640. The spectrum phase is 2.7. Best-fit obtained for a hwaitieno
host galaxy component.
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Fig. A.101. SNLS- 05D2€i833: a SN basupernova atz0.366. The spectrum phase is 16.9. A S0(4) host model hassden
tracted.
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Fig. A.102. SNLS- 05D2fq827: a SN la supernova atQz733. The spectrum phase is 2.1. Best-fit obtained for a hvaitle no
host galaxy component.
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Fig. A.103. SNLS- 05D2he833: a SN la supernova a0208. The spectrum phase is 3.0. A E(1) host model has béttasted.
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Fig. A.104. SNLS- 05D2ie829: a SN la supernova az348. The spectrum phase is -8.9. A Sc(4) host model hasdobéracted.
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Fig. A.105. SNLS-05D2nn1071: a SN la supernovaa0a87. The spectrum phase is -1.3. A Sa(8) host model has bbasted.
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Fig. A.106. SNLS- 05D4af914: a SN la supernova aiz499. The spectrum phase is 11.3. Best-fit obtained for sehwaith no
host galaxy component.
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Fig. A.107. SNLS- 05D4ag922: a SN asupernova atz0.64. The spectrum phase is 14.0. A Sb-Sc host model has bieeacted.
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Fig. A.108. SNLS-05D4ay914: a SN #asupernova atz0.408. The spectrum phase is 8.2. A Sa-Sb host model hasisteacied.
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Fig. A.109. SNLS- 05D4ay916: a SN lasupernova atz0.408. The spectrum phase is 9.6. A Sa-Sh host model has ieteacted.
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Fig. A.110. SNLS- 05D4be918: a SN la supernovaa0537. The spectrum phase is 3.9. A E(1) host model has bétrasted.
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Fig. A.111. SNLS- 05D4bi918: a SN la supernova afz775. The spectrum phase is -1.5. A Sc(1) host model hassubdracted.
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Fig. A.112. SNLS- 05D4bj921: a SN la supernova afz701. The spectrum phase is -2.0. A Sc(9) host model hasdubéracted.
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Fig. A.113. SNLS- 05D4cn952: a SN la supernova a0z763. The spectrum phase is 4.7. A S0(1) host model has bb@asted.
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Fig. A.114. SNLS- 05D4cq946: a SN la supernova abz701. The spectrum phase is -0.1. Best-fit obtained for aanwith no
host galaxy component.
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Fig. A.115. SNLS- 05D4cs946: a SN la supernovaa0z79. The spectrum phase is -1.7. A Sc(12) host model hassoubéracted.
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Fig. A.116. SNLS- 05D4cw950: a SN la supernova a0z375. The spectrum phase is 7.0. A SO(6) host model has bbaasted.
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Fig. A.117. SNLS- 05D4dw983: a SN la supernova afiz855. The spectrum phase is 4.7. A Sc(12) host model hashb#acted.
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Fig. A.118. SNLS- 05D4ef997: a SN basupernova atz0.605. The spectrum phase is 3.5. A E(3) host model has bétmasted.
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Fig. A.119. SNLS- 05D4€j1000: a SN la supernova a0z585. The spectrum phase is 7.6. Best-fit obtained for a hwaitteno
host galaxy component.
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Fig. A.120. SNLS- 05D4ek999: a SN la supernova a0z536. The spectrum phase is 2.1. Best-fit obtained for a hwaitieno
host galaxy component.
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Fig. A.121. SNLS- 05D4ev985: a SN la supernova abz722. The spectrum phase is -3.6. Best-fit obtained for aetneith no
host galaxy component.

Rest-frame wavelength (A) Rest-frame wavelength (A)

2?00 _ 3090 - 40|00 . 0.82?.00 N 3090 _ 40|00 ‘
30'8; 30.6;
NE 0'6? NE o.4i
P L A | £ LU
ik ISRV TTAY i ™
é Of IM \ﬂ M lllm!ﬂ N‘Mlm MN“" é oF— |“ I “.. M"\m l‘m il 'h \ Il‘h“ |

_O.ZEI P T T T T S S RN (NS ST T S AN SN 1 A N1 _O-ZTI P I PR ! P R ST SRR IR \‘ L
4000 5000 6000 7000 8000 9000 4000 5000 6000 7000 8000 9000

Observed Wavelenath (A) Observed Wavelenath (A)

Fig. A.122. SNLS- 05D4fe1000: a SN #asupernova atz0.984. The spectrum phase is -2.0. A E(3) host model has ibérasted.
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Fig. A.123. SNLS- 05D4r1003: a SN la& supernova atz0.402. The spectrum phaseis 5.1. A Sc(6) host model has bbasted.
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Fig. A.124. SNLS- 05D4fg1002: a SN la supernova abz839. The spectrum phase is -0.3. A SO(5) host model hasséracted.
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Fig. A.125. SNLS-06D1ab1100: a SN la supernovaabz82. The spectrum phase is -4.4. A E(7) host model has lbérasted.
Note that the model is unable to reproduce the large featussaframe 4500 A.
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Fig. A.126. SNLS- 06D2bk1135: a SN la supernovaa0z499. The spectrum phase is 0.9. A Sh-Sc host model has bleacted.
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Fig. A.127. SNLS-06D2cal153: a SN la supernova-a®531. The spectrum phase is 0.0. A Sd(5) host model has bbasted.
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Fig. A.128. SNLS-06D2cal154: a SN la supernova-a®531. The spectrum phase is 0.7. A Sd(3) host model has bbaasted.
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Fig. A.129. SNLS- 06D2cb1155: a SN fasupernova atz1.00. The spectrum phase is 3.0. Best-fit obtained for a maeitleino
host galaxy component.
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Fig. A.130. SNLS- 06D2cc1153: a SN la supernova a0232. The spectrum phase is 3.3. Best-fit obtained for a hvaittleno
host galaxy component.
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Fig. A.131. SNLS- 06D2cd1157: a SN la supernovaa0230. Spectrum obtained with the 3001 Grism on FORS2. Thetspm
phase is 4.2. Best-fit obtained for a model with no host gataxgponent.
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Fig. A.132. SNLS- 06D2ce1156: a SN la supernovaa082. Spectrum obtained with the 3001 Grism on FORS2. Thetgpa
phase is 0.0. Best-fit obtained for a model with no host gataxgponent.
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Fig.A.133. SNLS- 06D2ck1162: a SN lasupernova at-=z0.552. The spectrum phase is 7.7. A Sa-Sb host model has been
subtracted.
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Fig. A.134. SNLS-06D2gal241: a SN4ssupernova atz0.84. The spectrum phase is 5.4. A Sb-Sc host model has bleteacted.
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Fig. A.135. SNLS- 06D4cel1295: a SN la supernova a085. The spectrum phase is 2.7. Best-fit obtained for a maeitleino
host galaxy component.
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Fig. A.136. SNLS- 06D4cel1296: a SN la supernova a085. The spectrum phase is 3.3. Best-fit obtained for a maeitlelino
host galaxy component.
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Fig. A.137. SNLS- 06D4cl1297: a SN la supernova at1z00. The spectrum phase is -2.5. A E(1) host model has bé&trasted.
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Fig. A.138. SNLS- 06D4c01306: a SN la supernovaa0z37. The spectrum phase is 3.5. A E-S0 host model has bbeasted.
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Fig. A.139. SNLS- 06D4cq1306: a SN la supernovaa0z11. The spectrum phase is -1.4. Best-fit obtained for aeimmeith no
host galaxy component.
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