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Distance\magnitude

Influence of growth of structure in SN lensing
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Impact on type la SN Cosmology
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Cosmology with type |A SN lensing: Probabilistic approach
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Assume a universal PDF that describes the probability of a given SN at redshift z to be
magnified or demagnified



- Moments of the Hubble diagram residuals at different redshift bins

f(ﬂma 08, Z)

* Free parameters of the model:

{me 0-87 O-Iy ,UJB,Iy ,LL4,I}



Cosmology with type |A SN lensing: Probabilistic approach
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Models for type la SN lensing
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|) Log-normal approach
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Create realizations for different parameter values and estimate fitting formulas.
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2) Ray tracing including compact objects
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3) Use data to reconstruct halo model

Jonsson et al. 2010

Measure the dispersion obtained
by fitting halo model to observed
dispersion in the Hubble diagram

osm = 0.0052



4) From N-body simulation light-cone
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Different predictions for LSS effect on lensing probabilities

| I\, —— Smoothed density field, Marra et al. (2013)
! ' — = Small-scale, Holz& Linder et al. (2008)
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Different predictions for LSS effect on lensing probabilities
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Differences between models up to a factor of 2.



Skewness
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Skewness
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Effect on cosmological parameters
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Effect on cosmological parameters
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Magnitude dispersion
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Skewness in the magnitude error distribution

We transform the JLA mag error, assuming is
Symmetric (gaussian) to asymmetric values in
flux for the 1-sigma confidence interval.

We assume the fluvx values should be symmetrical
and then we transform back to asymmetric values in
magnitude. We estimate the width of the confidence
interval
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If the mag errors PDF is skewed
then the errors increase, but
below the lensing effect.
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Magnitude dispersion

Cross-correlation magnitude-lensing
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Magnification measurements




Am (lensing)
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Conclusions & Outlook

Supernova brightness is affected by gravitational lensing. The relevance of

t
t

his effect increases with redshift. The effect of small-scale ¢
he type la SN lensing is important and cannot be neglectec

C

ustering on
.Include

ifferent set of 4-moments and smoothing scales in the ana

ysis.

We need to develop ray-tracing simulations that include the properties
of compact structures along the line of sight to define the theoretical
model for the lensing PDFs.

Alternative is to measure direct correlation between the dispersion in
the Hubble diagram and lensing maps. If using density fields to
reconstruct magnification we must find a better estimator for
magnification.

Other systematics adding intrinsic skewness may affect the lensing
detection.
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