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Lensing

Mapping Structure with CMB-S4 Lensing
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Redshift Kernel Overlap
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Correlating CMB lensing with optical
surveys

e Many cross spectra will be measured! (c.f. Chihnway Chang'’s talk)
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CMB-S4 lensing + VRO clustering

“CMB lensing tomography”

|ldea: on large scales,
o <gg>~ bg2 082

©  <OKcmg” ~ bg1 082
Combining these measurements we

break degeneracy, get 0,4(z)

Measure both growth and geometry.
A promising, unique probe of DE

0.8

0.6

0.4

-0.2

-0.4

-0.6

— Planck T&P + LSST Cosmic Shear

— 84/Planck T&P + S4Lens + Gold LSST

— S4/Planck T&P + S4Lens + Optimistic LSST

== S4/Planck T&P + S4Lens + Optimistic LSST + DESI BAO

-1.3 -1.2 -1.1 -1 -0.9 -0.8 -0.7

w
Yu, Ferraro, Knigoht, Knox, Sherwin 21

CMB-S4 Collaboration Meeting, May 9-13, 2022



CMB-S4 lensing + VRO full “3x2pt”

e Black: Planck T,P + 0.75 — Planck + DESIBAO
—— LSST 3x2pt
DESI BAO 0.50 - Planck + DESI BAO +
o FoM~70 — LSST 3x2pt + S4
0.25 A1
e Blue: VRO/LSST “3x2pt” s 000
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e Red: “3x2pt” plus CMB-S4 T,  -0.75;
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Summary

e CMB lensing with CMB-S4 gives a high-redshift “anchor” for studies of
growth of structure at lower redshift

e “CMB lensing tomography” is a unique way to measure growth (& geometry)

o <gg>+ <gKCMB>
e Can help with systematics for VRO cosmic shear (dN/dz, IA, shear.biases)

o <YY>+ <YK 5>
e Potential to improve DE FoM over full VRO “3x2pt” by x2.5
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Bonus slide
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CMB-S4 lensing + VRO shear

e Benefit to VRO shear: adding a high-z source screen with completely

different systematics
Mean redshift
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