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ACT Data Release 6

DR6 Power Spectra

ACT-DR6 data:
I ACT

Planck -Extend Planck
measurement down to
very small scales.

-Are consistent with Planck
on overlapping scales.

- ACT-DR6 EE is more
sensitive than Planck for

scales Z > 600

-% precision cosmology
with TE only.

500 1000 1500 2000 2500 3000 3500 4000
/

Benjamin BERINGUE, APC .
October 13th 2025 3 [ACT-DRG6 : Louis et al. 2503.14452]



ACT Data Release 6

DR6 Power Spectra

ACT ACT-DR6 data:

Planck -Extend Planck
measurement down to
very small scales.

-Are consistent with Planck
on overlapping scales.

- ACT-DRo6 EE is more
sensitive than Planck for

scales Z > 600

-% precision cosmology
with TE only.

500 1000 1500 2000 2500 3000 3500 4000
[

Benjamin BERINGUE, APC

October 13th 2025 4 [ACT-DRG6 : Louis et al. 2503.14452]



ACT Data Release 6

DR6 Power Spectra

ACT-DR6 data:
ACT

Planck -Extend Planck
measurement down to
very small scales.

-Are consistent with Planck
on overlapping scales.

- ACT-DR6 EE is more
sensitive than Planck for

scales Z > 600

-% precision cosmology
with TE only.

500 1000 1500 2000 2500 3000 3500
[

Benjamin BERINGUE, APC .
October 13th 2025 5 [ACT-DRG6 : Louis et al. 2503.14452]



Modeling of small scale power spectra
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Modeling of small scale power spectra

th. _ xCMB foregrounds



Modeling of small scale power spectra

fgs., TT __ tSZ kSZ CIB—c CIB—p tSZXCIB radio, TT dust, TT
D, =D, +D, "+ D, +9D, +9D, +9D, +9D,
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Modeling of small scale power spectra

fgs., TT tSZ kSZ CIB— CIB— tSZxCIB dio, TT dust, TT
D, =D+ D+ D, T+ D, TP DR 0 T

mm tS7 (Battaglia et al. 2010)
kSZ late time + reionization (Battaglia et al. 2013)
CIB clustered (Choi et al. 2021)

Thermal Sunyaev-Zel’dovich effect

* Inverse Compton Scattering of CMB photons by hot
electrons in clusters
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Modeling of small scale power spectra

fgs., TT tSZ kSZ CIB— CIB— tSZxCIB dio, TT dust, TT
D, =D+ D+ D, T+ D, TP DR 0 T

mm tS7 (Battaglia et al. 2010)
kSZ late time + reionization (Battaglia et al. 2013)
CIB clustered (Choi et al. 2021)

Kinetic Sunyaev-Zel’dovich effect

* Inverse Compton Scattering of CMB photons by hot
electrons in clusters with peculiar velocity
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Modeling of small scale power spectra

fgs., TT tSZ kSZ CIB— CIB— tSZxCIB dio, TT dust, TT
D, =D+ D+ D, T+ D, TP DR 0 T

mm tS7 (Battaglia et al. 2010)
kSZ late time + reionization (Battaglia et al. 2013)
CIB clustered (Choi et al. 2021)

Clustered Cosmic Infrared Background

» Redshifted thermal dust emission from distant galaxies.
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Modeling of small scale power spectra

fgs., TT tSZ kSZ CIB— CIB— tSZxCIB dio, TT dust, TT
D, =D+ D+ D, T+ D, TP DR 0 T

mm tS7 (Battaglia et al. 2010)
kSZ late time + reionization (Battaglia et al. 2013)
CIB clustered (Choi et al. 2021)

Poisson Cosmic Infrared Background

» Redshifted thermal dust emission from distant galaxies.
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Modeling of small scale power spectra

fgs., TT tSZ kSZ CIB— CIB— tSZxCIB dio, TT dust, TT
D, =D+ D+ D, T+ D, TP DR 0 T

== tS7 x CIB (Addison et al. 2012)
tSZ x CIB (AGORA)
tSZ x Radio (AGORA)

el s i . w CIBxtSZ correlation

tSZ and clustered CIB are sourced by the same clusters
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Modeling of small scale power spectra

fos.. TT y4 kSZ CIB— CIB— tSZXCIB dio, TT dust, TT
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Poisson distributed Radio Galaxies

» Synchrotron emission from distant radio galaxies
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Modeling of small scale power spectra

fos., TT INY4 kSZ CIB-— CIB-— tSZXxCIB dio, TT dust, TT
D, =P+ D+ D, T+ D, TP @ PR G AT L O

Residual galactic dust emission

» Thermal emission from galactic dust in the ACT
footprint
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Modeling of small scale power spectra

fgs., TT __ tSZ kSZ CIB—c CIB—p tSZXCIB radio, TT dust, TT
D, =D, +D, "+ D, +9D, +9D, +9D, +9D,

fgs..EE __ radio,EE dust,.EE
D, =9, + 9,

fgs., TE __ radio, TE dust, TE
D, =9, + 9,
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Modeling of small scale power spectra

fgs., TT __ tSZ kSZ CIB—c CIB—p tSZXCIB radio, TT dust, TT
D, =D, +D, "+ D, +9D, +9D, +9D, +9D,

fgs..EE __ radio,EE dust,.EE
D, =9, + 9,

fgs., TE __ radio, TE dust, TE
D, =9, + 9,

14 parameters

Benjamin BERINGUE, APC

October 13th 2025 [BB et al. 2506.06274]

17



Modeling of small scale power spectra
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Modeling of tSZ signal
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-Introduced new parameter : a,q, that

empirically captures the scale dependence
of the tSZ signal.

* Proxy for AGN temperature (in AGORA
simulations). [Omori 2023].

—— Template SPT (Reichardt et al.) [aysz = —0.2]

—— Agora (Bahamas Tygy = 10°K) [aysz = —0.5]
Agora (Bahamas Tyqn = 107.8K) [aysy = —0.3]

---- Template ACT DR4 (Battaglia et al.) [atsz = 0]

Benjamin BERINGUE, APC
October 13th 2025




Modeling of tSZ signal

N P-ACT ACDM Baseline
B P-ACT ACDM a4g7 = 0

> (.50 shift in cosmological parameters
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Foreground model extensions

Baseline { | ® | 1 | ®

sz = 0 7
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Marginalize over oy /

CIB Decorrelation -

» Tested ~20 fg model
extensions and assessed bt by
the Impact on
cosmological parameters. e
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Outline

2. Testing DR6 model on Non-Gaussian simulations

3.Astrophysical constraints
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Testing DR6 model on Non-Gaussian sims

*We used the AGORA simulations to produce 10 fully correlated non-
gaussian simulations (CMB + foregrounds (galactic + extragal.) +noise).

Processed through the DRG6 pipeline. pad 220 x pad £220 TT

= NG Sim Spectra
DR6 Spectra

2000 4000 6000

Benjamin BERINGUE, APC /
October 13th 2025 [BB et al. 2506.06274]

23



Testing DR6 model on Non-Gaussian sims

*Recovered cosmo parameters are
scattered as expected ( < 20).

*Extremely challenging test of DRG
foreground model and pipeline.
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Outline

3.Astrophysical constraints
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Constraints on tSZ spectrum

-, detected at 36 in P-ACT:

*Higher AGN temperature than
expected from AGORA/BAHAMAS
simulations.

'ShOW SenS|t|V|ty Of mUIt|— : Template SPT (Reichardt et al.) [atgz = —0.2]

frequencies CMB data to tSZ 77— Agora (Bahamas Ty = 10°K) [owsy = —0.9]
mOdelllng : Agora (Bahamas Tyoy = 107.8K) [oisz = —0.3]

'==-- Template ACT DR4 (Battaglia et al.) [atsz = 0]
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Constraints on tSZ spectrum

-, detected at 36 in P-ACT:

*Higher AGN temperature than
expected from AGORA/BAHAMAS
simulations.

ACT-DR6 best-fit

'ShOW SenS|t|V|ty Of mUIt|— : Template SPT (Reichardt et al.) [atgz = —0.2]

frequencies CMB data to tSZ Agora (Bahamas Ty = 10°K) [eusz = 0]
m()dellmg : Agora (Bahamas Tyoy = 107.8K) [oisz = —0.3]

Template ACT DR4 (Battaglia et al.) [azsz = 0]
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Constraints on reionisation

gy = 1.48700 uK?
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Constraints on reionisation

Baseline rkSZ

I +0.71 9 | | = (ACT, zmig =8, no low-z kSZ)
aksz — 1 -48_110 //tK — |oW-z KSZ: log(Tagn) = 8.0

low-z kSZ: log(Tagn) = 7.6
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Constraints on reionisation

Baseline rkSZ
(ACT, B13 param.,

Zmid = 8, no low-z kSZ)

«Constraints on duration of reionisation for
two different scaling relations.

low-z KSZ: log(Tacn) = 5.0
low-z kSZ: log(Tacy) = 7.6

AMBER param. Azreig0 < 7.7
AMBER param., 2miq = 10 AZreigo < 5.2

Benjamin BERINGUE, APC

October 13th 2025 [BB et al. 2506.06274]
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Thanks a lot for your attention!

beringue@apc.in2p3.fr
beringueb
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asz = 3.36 7935 (stat)

axsz = 1.42 7750 (stat)

1 (FG model sys)
5 (FG model sys)
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ACT (Louis et al. 2025)

=== SPT (Reichardt et al. 2021)

plik (Planck Collaboration 2018)

ACT-SPT-plik_cut (common foreground model)
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— ACT-DR6 baseline foreground model - = Model without including beam chromaticity
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Foreground Model

New Parameter

(ACDM+Nest Cosmology)

Baseline apsz = —0.441921
(compare with atsz = 0)
Marginalize over agE/ Bl agE/ B _ —0-94i8123
CIB rSoxaz0 > 0.898
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