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Gravitational Weak Lensing
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Gravitational Weak Lensing
Changed Magnitude 0.6<2<0.7
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Weak Lensing and Supernova Cosmology

* Produces an “unknown” shift in apparent magnitude of the SN



Weak Lensing and Supernova Cosmology

* Produces an “unknown” shift in apparent magnitude of the supernovae

1) Increase your uncertainty 2) Fit more cosmology
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Distance Uncertainty from Lensing
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A Problem for Roman!
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 The Nancy Grace Roman Space Telescope will measure supernova to
redshifts past z = 2.5, or a Ojens = 0.14!



Simulations

» High-Latitude Time Domain Survey

» Used Supernova Analysis (SNANA)
software

« Generating the lensing map

« Dark Energy Science
Collaboration Data Challenge 2
(DC2): Provides galaxy positions,
redshifts, and properties

e Dark Energy Survey (DES):
Provided the lensing magnitude
values
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Simulation Results
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Fit the Lensing Scatter
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Supernova Cosmology

) COnstraining two cosmological | \ ~~~~~~~~~~~~~~~~
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Constraining os: Method of Moments

 Method of moments for constraining o8

e Using 1st—-4th moments

m——— 2
= GSN + Glens

H3 = ﬂlens(a& QM)

Quartin+ 2014



Initial Results
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Conclusion

» Weak gravitational lensing dramatically
effects SN Cosmology at high redshifts.

* Using DES lensing maps, we find that the
uncertainty in distance due to lensing is non-
linear with redshift.

« Roman’s supernova data volume allows us to
measure high order moments and make
constraints on os.
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