How well can LSST measure neutrino masses?!
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Neutrino masses:

mass > 0.06 eV



Neutrino masses:

Upper limits from cosmology -

Excludes neutrinos from being allthe DM !

LyA (McDonald et al. 2006)

BCG Weak lensing (Tinker et al. 2011)
CCCP II (Vikhlinin et al. 2009)

ACT Clusters (Sehgal et al. 2011)
SDSS DR7 (Reid et al. 2010)

ACT CMB Lensing (Das et al. 2011)
ACT+WMAP spectrum (this work)
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Neutrino masses:

Cosmology:!

CMB + BAO (Planck) m <0.23 eV (95%)!
with Lyman Alpha m <0.17 eV




Neutrino masses:
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Mass = 0.36 eV !



The Large Synoptic Sky Telescope

LSST will measure neutrino masses very precisely!!
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Weak lensing -
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But the matter power spectrum is not well known!

Baryons cause :!

a damping on intermediate scales.!
a boost on very small scales.!




But the matter power spectrum is not well known!
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Distinguishing these models through weak lensing-
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What iIs the error on the measured neutrino mass?!

Fisher matrix analysis:




What iIs the error on the measured neutrino mass?!

Fisher matrix analysis:

&
. 0.05 | |
S
=
o 004 e |
o | T
E ---------------------
R e :
-
: 0.02 L T |
O |
0 | | I I
500 750 1000 1500 2000 3000

gmax



But Fisher matrix analysis also gives us systematic errors:
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CMB lensing can also probe neutrino masses -
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Conclusions - |

1. Weak Lensing is a very good probe of neutrino masses.!

However, It Is extremely sensitive to baryonic effects!!

from weak lensing can be larger or smaller than the true
mass.!



