COSMOLOGY WITH GALAXY-CMB LENSING
CROSS-CORRELATIONS

L d
-

TENTOMEAN 5 "»,’_}_ TR :,4 » 3 \ _-.~ o ‘3\ , o et B : o ; _ e
L 7 A v, 2 N S 5 = O
Yuuki Omori in collaboration with Donnacha Kirk (UCL)

Tommaso Giannantonio (Cambridge), Pablo Fosalba (ICE-CSIC/IEEC)
and many others from DES and SPT collaborations

= McGill



CROSS-CORRELATIONS

Making two independent measurements that at least in
part, probe the same underlying signal and checking the
overlap

(+) Noise and systematics are not correlated between

the two methods and hence measurements are less
susceptible to systematic errors

(-) Usually has less constraining power than auto-

correlations, because the two “‘measurements’” are not
exactly the same
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CROSS-CORRELATIONS > COSMOLOGY (LSS)

CMB lensing & Galaxy density
CMB lensing & Galaxy lensing
Making two independent measurements that at least in
part probe the same underlying signal and
checking the overlap
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CMB LENSING
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Lensed CMB

Hu & Okamoto (2001)
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CMB LENSING
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GALAXY LENSING
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Lensed galaxies
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GALAXY DENSITY

Boylan Kolchin et al. (2009)
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GALAXY LENSING - CMB LENSING

CROSS-CORRELATION

matter power
kernels

SpeC UM
A
1.6 | | | | | | | |
" o ‘V/’[[; CMBWL
= — "YGwL | dv 1 /
— DESn(2) CéXY:/dz—X—z AWINP (k= -,z
1.2} - dz X X
1.0} //,/”' _
T sl [ = WO =n(0bk)
o 3H2Q, X X o X —X

0.6 | K - WEWE [x(2)] = 2(3:2 200 / dx'n*(x") v

// X/
0.4 | ) SH2Qm X X« — X

o (o) - e 2

0.2" // T X X*
OO . | | | | | |

00 02 04 06 08 10 1.2 14 16 1.8

Z

BACKGROUND 9



GALAXY LENSING - CMB LENSING
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GALAXY LENSING - CMB LENSING

CROSS-CORRELATION
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DATA

Galaxy number density Galaxy weak lensing
from DES SV from DES SV

CMB Lensing from SPT S/
(CMB Lensing from Planck 2013/2015)
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DARK ENERGY SUR\/EY (DES)
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GALAXY DENSITY - CMB LENSING
CROSS-CORRELATION
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GALAXY DENSITY - CMB LENSING
CROSS-CORRELATION
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GALAXY DENSITY - CMB LENSING
CROSS-CORRELATION
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DATA

Galaxy weak lensing
from DES SV

Kirk & Omori et al.
(arxiv:1512.04535)

CMB Lensing from SPT S/
(CMB Lensing from Planck 2013/2015)




GALAXY LENSING - CMB LENSING
CROSS-CORRELATION
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GALAXY LENSING - CMB LENSING
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GALAXY LENSING - CMB LENSING
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FUTURE WORK
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SUMMARY

We have made initial measurements of scientifically interesting
guantities.

In the upcoming data releases, we will have much better signal
Higher signal> better constraints + better tomography + higher order
statistics

Will be able to constrain neutrino mass, growth of structure, intrinsic
alignment

Many other cross-correlation projects are in progress in and out of DES
X SPT constraining other cosmological and astrophysical parameters.

SUMMARY
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