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Gravitational Lensing

« [tis the bending of light rays in
the presence of massive
object .

« The angle of deflection caused
by an object of mass M for rays
of light passing at a distance of r
S o -

« weak lensing requires studying a lot of sources statistically fo
infer information about the foreground mass.



>SNe as
cosmo\oglccﬂ fool




Supeérnova

Cosmology By fitting for one parameter, the “stretch™ (Perlmutter 1997; Perlmutter et al.

Project

V)
@)

1997; Goldhaber et al. 2001), the observed vaniation in Type Ia SNe can be reduced to
oy = 0.15.
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Gravitational Magnification

Computation
SNLS-3 : Lensing Anolysis ~ SNLS-5: Lensing Analysis
QIé’r | . Get_magnification
Ray fracing algorithm - - Weak Lensing

Gunnarsson et al. 2003 3 _ Qpproximo’rion |

Ray tracing vs weak approx.
: — . Deviation in value < 5%
Multiple lens-plane method UOI’)SSOI"IGT.OI. 2010 )




Gravitational Magnification
- Computation

To be used on SNLS-5 sample , so
- to be used on SNe |

To be also used on Simulation



- Supernovae Data

4 Fields data from SNLS-3 -

= DRRVAY
15t step = To repeat the same
process of SNLS-3 analysis g
with the same set of data D3(84)
with the new program.
D4(80)

 Total 307 SNe



Iv\ogmﬂca’non Normalization

= Flux in inhomogeneous umverse

= Flux in homogeneous universe

where,

with  the luminosity distance in a homogeneous
universe that fits the cosmological data :
FLCDM model with

So that (mean over sphere at redshift z.) :

But in our case we estimate  using : homogenous FLCDM .universe + Bl
haloes around line-of-sight galaxies so that :

-> need for normalization.



Simulation

Total 12000 SNe

With 12 bins divided into
redshift

1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
SNe SNe SNe SNe SNe SNe SNe SNe SNe SNe SNe SNe

« Rondom SNe posmons
» True galaxy catalog



Comparison of the ray-fracing
e[gle Weok—\ensingopproach '

Both glet and get_magnification
~ are feed with the these OFTIfICIO|
data

We compare the resul’r between
them -

144 from-the fotal number of

~ simulation line-of-sight are omitted
for going through infervening
galaxies -> condition for s’rrong
Ienang






mu_glet-mu_c {z>1.1}

htemp
| | | J | | | | | | | l | | | I LI | ! | YELNGR | En"ies 999
: | Mean 0.004652
RMS 0.05094
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log(del(mu)/mu_glet) vs log(mu_glet) D1
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Mogmﬂcohon Normalization

procedure

Mean magnification computation
~in 12 redshift (z) bins |

Polynomial Fitting(3¢ order) irizS

All SNe magnification values
corrected ,



(mu_c_corr) { 0.9<=z<1.0}

htemp
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Entries
Mean

7992
0.9998

RMS

0.02956
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corrected magnification




Corrected magnification D1
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Mean 0.999

RMS _ 0.03084
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Residual vs Corrected magnification
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New line of sight modeling while using the SNLS-5
sample InCluding :

>
» new galaxy catalog & photo-z's
» new masking
» testing other galaxy-halo models
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Latest Status

500
Tentative Detection results : 450
400 572
» Number of SNe : 439 i
» SNe with hosts OK : 392 300 “ Total Sne
: Fillered Sne
» SNe with no hosts ; 29 250 NeTie,
» SNe with bad hosts : 10 ek Bad Hosts
. : 150 Dubious Hosts
» SNe with dubious hosts : 8 =
50 29 = :
0

Host Galaxy Detection Statistics
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New line of sight modeling while using the SNLS-5
sample InCluding :

» host galaxy identification
» new galaxy catalog & photo-z's
» new masking
» testing other galaxy-halo models
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»Selection of good SNe using new
masking
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» Looking for better halo models/scaling
|aWS




Residuals
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