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OVERVIEW

» Intro: cosmology from CMB lensing cross-correlations
» unWISE as ideal sample for a high-S/N measurement

> highest CMB lensing cross-correlation S/N to date
(S/N~80)

» Examples of systematics:
» Measuring the unWISE redshift distribution
» Leakage from low ¢ & mask deconvolution

» Nonlinearities & towards cosmological parameter constraints
(preliminary): what is our take on the S8 tension?
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> Alternative to galaxy lensing (no source z
shape measurement)
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CMB LENSING TOMOGRAPRY

> CMB lensing cross-correlation + galaxy Py o< b(k, 2)%03 Py,
autocorrelation breaks b-og degeneracy P, . oc b(k, 2)og Py,

—— Galaxy sample
1.2 1 CMB lensing

0'8._0 0.5 1.0 1.5 2.0 2.5
Redshift



CONSTRAININGACDM FROM CMB LENSING

TOMOGRAPHY

» Lensing tomography probes power spectrum at different
redshifts: primarily sensitive to os and Om Sy = oy \/ /0.3
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58 TENSION IN WEAK LENSING
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» Can we use CMB lensing-LSS cross-correlations to address
the S8 tension from KiDS and other weak lensing probes?

» KiDS: S8 = 0.766 vs 0.834 from Planck: requires 700
detection to validate or disprove tension at 50



PREVIOUS CMB-LSS CROSS CORRELATIONS
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BUILDING THE BEST CMB-LSS CORRELATION

» Advantages of WISE:
> All-sky satellite mission

» Infrared survey (3.4, 4.6 pm): negative K-correction for old
stellar populations—measure galaxies out to z~2

Wright et al., 2010



unWISE CATALOG

» Original 13 month mission (2010) + NeoWISE re-activation
2014-present (3.4, 4.6 pm only)

» No official WISE catalog after 2012 (despite 5x more data)

» unWISE: unofficial catalog, outgrowth of forced photometry

for DESI targeting

Spitzer unWISE WISE
= 27| AlISKy + AIWISE  unWISE (unofficial)
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catalog.unwise.me




unWISE GALAXY SAMPLES
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» Remove stars using GAIA: 1% stellar contamination



unWISE GALAXY SAMPLES

Sample| Mean redshift Number density (deg)
Blue 0.6 3409
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OPTICAL SPECTRA OF unWISE GALAXIES
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SKY DISTRIBUTION

Blue sample
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PLANCK CMB LENSING

» Planck 2018 minimum-variance lensing maps + masks

Planck 2018, arxiv: 1807.06210



