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B 5200m altitude
V4 PWV ~1.2mm

Low latitude (-23°
¥4 Excellent site for CMB observations
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SMALL-SCALE MILLIMETRE SKY WITH THE ATACAMA COSMOLOGY TELESCOPE
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MEASURING CMB LENSING 4

Lensing changes the CMB statistics,
correlating formerly independent modes

(ITMHT*A-L)) x ¢ (L)

Lucy Reading-lkkanda / Simons Foundation
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MEASURING CMB LENSING 4

Lensing changes the CMB statistics,
correlating formerly independent modes
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Matter density
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UNIFIED AND CONSISTENT STRUCTURE GROWTH
MEASUREMENTS
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UNIFIED AND CONSISTENT STRUCTURE GROWTH
MEASUREMENTS
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—— Planck 2018 CMB aniso. ACDM prediction
¢ ACT DR6 lensing data

|

Residuals

—0.25 1

0.90

0.85 -

& 0.80 -

0.75 A

0.70

G¢+No

—— S+BAO
P —— A+BAO Bl APS+BAO
B CMB

A - | APS

1S -~ P+BAO

0.20

0.30 0.35 0.40



Residuals

UNIFIED AND CONSISTENT STRUCTURE GROWTH
MEASUREMENTS
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ACT DR6 lensing data
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BEYOND DR6 LENSING. ..

| am leading inclusion of daytime data (in prep.) & cosmological analysis (in prep.)
for final ACT lensing release

= H—
~ o

-
N

L2(L +1)2C?2n
o
oo

0.2 -

0.0 -

le—-7

=
o

Signal
S Current noise

O
o

50 100 150 200 250 300 350 400
Multipole L (1/angular scale)

Expected improvements for the final
ACT lensing analysis (part 1):

e Additional seasons
* |nclusion of daytime data
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THE ATACAMA COSMOLOGY TELESCOPE: DAYTIME DATA

» Data taken during the
day (11:00 - 23:00 UTC)

Daydeep
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THE ATACAMA COSMOLOGY TELESCOPE: DAYTIME DATA
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» Data taken during the
day (11:00 - 23:00 UTC)
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» Challenging: Sun’s heat distorts the telescope mirror,
causing pointing offsets and beam deformations
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BEYOND DR6 LENSING: COSMOLOGY WITH DAYTIME DATA

__daydeep

More than 100 map-level and band power-
level null tests passing

® MV, SNR 23.0

Signal SNR ~30 from daytime-only data
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BEYOND DR6 LENSING. .. 9

| am leading inclusion of daytime data (in prep.) & cosmological analysis (in prep.)
for final ACT lensing release

. Expected improvements for the final
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BEYOND DR6 LENSING: IMPROVED SKY CUTS (ARXIV:2505.03737) 10
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SUMMARY 1

» Atacama Cosmology Telescope. CMB lensing with daytime data:
pathfinder for the Simons Observatory

Forecast total signal SNR above 60
First demonstration of cosmology with daytime data

» Additional improvements from Galactic foreground mitigation strategies

» Where are the neutrinos?



