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Thibaut Louis 
(For SO) 





Large Aperture Telescope

6m primary mirror in cross Dragone configuration



Large Aperture Telescope Receiver

2.4 m in diameter, can host a total of  
60 000 detectors in 13 optics tubes 



Large Aperture Telescope Receiver

ACT
Receiver
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Receiver

2.4 m in diameter, can host a total of  
60 000 detectors in 13 optics tubes 



Large Aperture Telescope Optic Tubes



Each tube is expected to have a sensitivity comparable to ACT 



24,000 + Detectors on the Sky. 

• Mirrors not yet aligned/focused. 
• Signal to Noise of 4000+ per detector. 
• 640 detectors used the Mars map. 
• CMB maps are already being made.

Large Aperture Telescope – First Light February 2025!



Plot from Merry Duparc for the SO collaboration



Plot from Merry Duparc for the SO collaboration



Plot from Merry Duparc for the SO collaboration



Plot from Ola Kusiak for the SO collaboration

Preliminary



The full focal plane will be populated next year (2026),  
13 tubes : 60 000 detectors on the sky expected  



3 Small Aperture Telescopes  (2 MF + 1 UHF) installed on site 
(10 k detectors each)  

(See talk from Amalia & Pierre)



3 more SATs are being built (2 MF (with KIDs) UK, 1 LF Japan)  

Discussion for a DOE contribution to SO (following the cancellation of S4)  
 + a French contribution ? (See Josquin’ talk) 



What are we trying to do ? 



17

Color scale +/- 300 microkelvin 



(color scale +/- 30 microkelvin)

Planck E modes ACT + Planck E modes 



(color scale +/- 30 microkelvin)

Planck E modes ACT + Planck E modes 
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Map over 40% 
 of the sky



(color scale +/- 3 microkelvin)
B modes (lensed)



(color scale +/- 3 microkelvin)
B modes (lensed + GW)



Target                                     after a 10 year survey



A very deep E mode measurement over 40% of the sky



What I am interested in : Is the excess seen in ACT/SPT3G 
EE with respect to Planck best fit cosmology real ? 

EE measured
EE_th Planck



What I am interested in : Is the excess seen in ACT/SPT3G 
EE with respect to Planck best fit cosmology real ? 

EE measured
EE_th Planck

What other people care about: improvement of a factor 2 in 
ns and a factor 3 in Neff uncertainties



A wealth of cross correlation with large scale structure survey 
(Due to the unique location of SO)



Reconstruct the growth of structure as a function of redshift

Relative uncertainties on 
 sigma8 as a function of z 

 of order few %



Understand how baryons behaves in galaxies



Conclusions

-The Simons Observatory has started collecting data, and the initial results 
look very promising! 
-Major upgrades to the Large Aperture Telescope are planned for next year, 
and three additional Small Aperture Telescopes are currently under 
construction. Discussions with the DOE are also underway 
 (+ Josquin’s talk on KAIROS). 
-The CMB remains a unique window into physics at the  
highest energy scales, through parameters such as r, ns and Neff, and is 
crucial to interpreting any hints of new physics emerging at low redshift. 
-Strong and growing synergies with large-scale structure surveys 
 from lensing and SZ effect.  




