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CMB lensing by LSS

e Peak efficiency around 7 = 2

e 2.5 arcmin deflections coherent over several degrees / ;
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* Fixed lenses ¢ introduce anisotropic correlations in lensed CMB, e.g., for T:
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e Statistical (noisy) reconstruction of ¢ from quadratic combinations of CMB fields, e.g.,
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Normalisation nown response to lensing Inverse-variance-filtered CMB fields
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CMB lensing power reconstruction
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* Do late-time observations of large-scale structure match LCDM predictions, calibrated on high-z CMB!?
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* |In Limber approximation
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LCDM parameter dependencies
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Credit: Antony Lewis
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Model-independent marginalisation based on observed spectra

—— Planck TT,TE EE-+IlowE
Planck lensing+BAQO
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CMB-calibrated LCDM prediction 30
Priors for lens-only:

70 & n. = 0.96 + 0.02
04< h<1.0
Qph? = 0.0222 4+ 0.0005 (BBN)

CMB lens-only + BAO
(with BBN prior)

0.2 0.3 0.4 05 06 Excellent agreement with LCDM expectation
calibrated by primary CMB!
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Lensing of galaxies (z < 1) best constrain
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Planck lens-only + BAO

Primary CMB

Planck TTTEEE+lowE (Planck 2018
ACT DRA4 (Aiola et al. 2020

ACT DR4 + WMAP (Aiola et al. 2020
SPT-3G (Dutcher et al. 2021
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KiDS-1000 (Asgari et al. 2020 o
HSC Y1 (Hamana et al. 2019, 2022 O
HSC Y1 (Hikage et al. 2019 ©
DES Y3 x SPT4 Planck (This work) - O s
KiDS-1000 x ACT+ Planck (Robertson et al. 2020) 4 —m———if—
DES Y1 x SPT+ Planck (Omori et al. 2018) 4 —m™ ™ ™———f—m"+
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Similarly low S¢ including galaxy clustering Chang+ 2023
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—— DR6 lensing noise (nominal)
- Planck lensing noise

e 2% lower reconstruction noise than Planck

L(L+1)Cf/4
F ey

- New cross-split estimator to mitigate noise complications

- Profile-hardened against extragalactic foregrounds
* 10,000 deg? 0 - e
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ACT DR6 lensing power spectrum errors
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* Comparable constraining power to Planck and weakly correlated

- State-of-the-art S¢ and Z m,, constraints from combination (+BAO) Qu+ 2023 (in internal review)



Thank you!



Simons Observatory

e 3 US SATs + 2 UK SATs + | |JPN SAT for B-mode science
e 40 % of sky with arcmin-resolution LAT survey overlapping DES, DESI, Rubin and LSST
* Six frequencies: 27-280 GHz

First data in 2023!
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CMB science: from the early universe to galaxy evolution

_ _ relativistic neutrino
prlmord_lal species mass galaxy dark energy
fluctuations : : PR evolution
damping tail reionization lensin
large scale B-modes sources potengal tSZ, kSZ tSZ, lensing
damping tail
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Planck temperature




Forthcoming ACT DR6 temperature




Forthcoming ACT DR6 maps




Recent structure measurements ADD PLANK kk POINT

| | | | |
CMB Planck TT,TE,EE+lowE —8— Aghanim et al. (2020d)
CMB Planck TT,TE,EE+lowE+kk 8-  Aghanim et al. (2020d)
CMB ACT+WMAP —&— Aiola et al. (2020)
vv KiDS-1000 COSEBIs —— van den Busch et al. (2022)
vy DES Y3 &4 —o— Amon et al. & Secco et al. (2022)
vy HSC Y1 C, —— Hikage et al. (2018)
vy + 040, + 9, DES Y3 —o— DES Collaboration et al. (2022)
¥y + 8404 + v0, KiDS-1000+BOSS+2dFLenS —o— Heymans et al. (2021)
kOg + 0,0, unWISE+-Planck —- Krolewski et al. (2021)
kd4 + 0,0, DESI4-Planck —— White et al. (2022)
¥y + 8404 + 0, + k6, KiDS+DES+eBOSS+DELS+Planck ad Garcia-Garcia et al. (2021)
Yy + 640, + ¥0, + Kd, + Ky DES+SPT+Planck —o— DES Collaboration et al. (2019)
P, BOSS sim. based ® Kobayashi et al. (2021)
P, + B BOSS —— Philcox & Ivanov (2022)
&, BOSS ® Zhang et al. (2022)
P, eBOSS —— Ivanov (2021)
& + P, BOSS —— This work
& + Py + k0, BOSS+Planck —— This work
! | ! ! !
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