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6 meter telescope (4x Planck angular resolution) 
Located in the Atacama desert (Chile).
Observing in 5 frequencies bands : 
-> 30, 40, 90, 150, 220 GHz
With 6000 detectors (transition edges sensor)

Next data release: ACT DR6 (2024)
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ACT survey: approx. 40% of the sky 
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ACT polarisation field



 5(video from Sigurd Naess)

ACT + PLANCK PLANCK

E modes

B modes
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Signal to noise: ACT vs Planck
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The Atacama Cosmology Telescope: DR6 Power spectra, Likelihood, and constrains on LCDM 
Louis, La Posta, Li, et al (expected 2024)  

DR6 data errors
150 GHz
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ACT Temperature 
anisotropies field
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PLANCKACT DR6 + PLANCK

(video from Sigurd Naess)



Signal to noise: ACT vs Planck





Radio sources: mostly AGN



Galaxy clusters
thermal Sunyaev-Zel’dovich effect

Hot electron gas



Galaxy clusters

ACT has published around
4000 galaxy clusters, expect 7000 with the final 
data release



150 GHz



150 GHz



The Atacama Cosmology Telescope: DR6 Power spectra, Likelihood, and constrains on LCDM 
Louis, La Posta, Li, et al (expected 2024)  

150 GHzDR6 data errors
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Strong tests on LCDM
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ACT DR6 lensing result

The Atacama Cosmology Telescope: A Measurement of the DR6 CMB Lensing Power 
Spectrum and its Implications for Structure Growth: Qu et al. (April 2023) 

The Atacama Cosmology Telescope: DR6 Gravitational Lensing Map and Cosmological 
Parameters: Madhavacheril et al. (April 2023) 

The Atacama Cosmology Telescope: Mitigating the impact of extragalactic foregrounds for the 
DR6 CMB lensing analysis: MacCrann et al. (April 2023) 

The Atacama Cosmology Telescope: Cosmology from cross-correlations of unWISE galaxies 
and ACT DR6 CMB lensing: Farren et al (Sept. 2023)

https://arxiv.org/search/astro-ph?searchtype=author&query=Madhavacheril,+M+S
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Image ESA: Planck



 21

Unlensed
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Lensed
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Redshift kernel

What does CMB lensing tells us ?
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We assume that the cosmological principle is correct
The key assumption here is that, in an isotropic universe, the 
angular covariance matrix describing the CMB statistical properties 
is only a function of the angular separation of the different line of 
sights

How do we measure this effect ?
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We assume that the cosmological principle is correct
The key assumption here is that, in an isotropic universe, the 
angular covariance matrix describing the CMB statistical properties 
is only a function of the angular separation of the different line of 
sights

If this is true, then it implies that in harmonics space
The different              are uncorrelated 

How do we measure this effect ?
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How do we measure this effect ?
We assume that the cosmological principle is correct
The key assumption here is that, in an isotropic universe, the 
angular covariance matrix describing the CMB statistical properties 
is only a function of the angular separation of the different line of 
sights

If this is true, then it implies that in harmonics space
The different              are uncorrelated 

Lensing break the isotropy, part of the sky are magnified while 
other are not. The way we reconstruct the lensing field is by 
measuring the correlation between different            
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ZOOM IN: ACT DR6 Gravitational potential map
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ZOOM IN: ACT DR6 Gravitational potential map + Planck CIB
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ZOOM IN: ACT DR6 Gravitational potential map + Planck CIB
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The Atacama Cosmology Telescope: A Measurement of the DR6 CMB Lensing Power 
Spectrum and its Implications for Structure Growth: Qu et al. (April 2023) 

CMB lensing power spectrum
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The Atacama Cosmology Telescope: A Measurement of the DR6 CMB Lensing Power 
Spectrum and its Implications for Structure Growth: Qu et al. (April 2023) 

CMB lensing power spectrum



CMB lensing power spectra
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 Cosmological constraint
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ACT lensing is not low !!
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ACT lensing is not low !!
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The Atacama Cosmology Telescope: Cosmology from cross-correlations of unWISE galaxies 
and ACT DR6 CMB lensing: Farren et al (Sept. 2023)

Now and next: cross correlations
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The Atacama Cosmology Telescope: Cosmology from cross-correlations of unWISE galaxies 
and ACT DR6 CMB lensing: Farren et al (Sept. 2023)

Now and next: cross correlations
Wide-field Infrared 
 Survey Explorer 
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The Atacama Cosmology Telescope: Cosmology from cross-correlations of unWISE galaxies 
and ACT DR6 CMB lensing: Farren et al (Sept. 2023)

Now and next: cross correlations
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Conclusion:
- ACT DR6 lensing papers are out, lensing maps are going to be 

public on Lambda soon
- ACT lensing is not low
- Lot of cross correlation papers coming
- ACT power spectra/likelihood and parameters are coming  !

The Atacama Cosmology Telescope: DR6 Power spectra, Likelihood, and constrains on LCDM 
Louis, La Posta, Li, et al (expected 2024)  
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WISE

Planck

ACT + Planck

Rosette Nebula
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BACK UP
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The Atacama Cosmology Telescope: Cosmology from cross-correlations of unWISE galaxies 
and ACT DR6 CMB lensing: Farren et al (Sept. 2023)

Now and next: cross correlations
Wide-field Infrared 
 Survey Explorer 
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BAO likelihoods
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