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Simons Observatory collaboration -Nominal project privately 
f u n d e d b y S i m o n s 
Foundation and Heising-
Simons Foundation


- > 300 col laborators 
across the globe



Simons Observatory telescopes

SO Small Aperture 
Telescopes (SATs) 

-Nominally 3 telescopes 

-30.000 TES detectors 

-6 frequency bands [27, 39, 

93, 145, 225, 280] GHz

-Focusing on large scale 

polarisation modes (B-
modes)

SO Large Aperture 
Telescope (LAT) 

-6m cross-Dragone 
telescope


-30.000 TES detectors 

-6 frequency bands [27, 39, 

93, 145, 225, 280] GHz

- Observing small scale 

anisotropies over a large 
fraction of the sky 
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Simons Observatory site

Done shot by Deborah Kellner

Chajnantor plateau (~5200m above sea level)
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ACT

PolarBear / Simons Array

CLASS

ALMACCAT

Done shot by Deborah Kellner
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Simons Observatory science

Inflation

Radiation dominated 
expansion

CMB photons 
decoupling

Dark Ages

Structure formation 
and galaxy evolution
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Simons Observatory science

Inflation

Radiation dominated 
expansion

CMB photons 
decoupling

Dark Ages

Structure formation 
and galaxy evolution

- Large scale B-modes

- Primordial power 
spectrum (via TT,TE,EE)

- Primordial bispectrum


-  (via 

damping tail)

Yp and Neff

- Imprints of ΛCDM

Properties of reionisation:

-Duration (via kSZ)

-Mean free path of 

photons (via kSZ)

-  (via lensing potential)


-Galaxy evolution

- cluster properties (via tSZ)

- feedback efficiency (via tSZ)


-Properties of Dark energy:


-  (via lensing and tSZ)

Σmν

σ8
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Simons Observatory science

SO forecast paper (link) 

-Forecasts of the constraints 
brought by SO under different 
scenarios (Pessimistic, Baseline, 
Goal)


-Highlight improvements over 
current (2019) constraints
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https://ui.adsabs.harvard.edu/abs/2019JCAP...02..056A/abstract


Simons Observatory science
Science from the LAT

Constraints on the number of 
relativistic species

Constraints on the neutrino masses

Constraints on cluster abundances
Benjamin Beringue, CMB-France#5, 04/12/23
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Simons Observatory science
Science from the LAT

Constraints on the number of 
relativistic species

Constraints on the neutrino masses

Constraints on cluster abundances  Much more in SO forecast paper !!
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Simons Observatory science
Science from the SATs

r=0.032
r=0.003

r=0.01

0.5
Alens

Josquin Errard, Simons Observatory, mmUniverse 2023
ℓ

- 

-Constraints on cosmic 

birefringence

σ(r) = 0.003
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Done shot by Deborah Kellner
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Where are we now ?
Deployment in Chile
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Where are we now ?
Deployment in Chile

PolarBear / Simons Array

ACT

CLASS
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Where are we now ?
Deployment in Chile

LAT

SATs
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LAT SAT

Where are we now ?
Deployment in Chile
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LAT (Assembled and tested)
Oct 2023
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LAT (Assembled and tested)
Oct 2023

Mirrors delivered next year (built 
in Germany by Vertex GmBH)

First light in 2024
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LATr (Cooled down and dark tests)
Aug 2023
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SAT MF1 (undergoing commissioning) 
Oct 2023
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SAT MF1 (undergoing commissioning) 
Oct 2023

SAT MF2 (currently being assembled on site) 

SAT UHF (Due to be shipped to Chile soon) 
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Pipeline development and testing
B-mode pipeline validation on simulations:

SO BB pipeline paper (link) 

-Tested three different pipelines 
using different sky models


-  (SO nominal)σ(r = 0) = 0.003
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https://arxiv.org/pdf/2302.04276.pdf


Component separation: Needlet ILC

What are needlets ?

⚙ Alternative basis for projecting signals

⚙ Localized in both real and harmonic domain

From [Planck iv 2018]

Coulton et al (ACT Collaboration) [to 
appear this week]
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Pipeline development and testing
LAT pipelines extensively tested on ACT DR6

arxiv:2304.05202

arxiv:2307.01258

25

https://arxiv.org/pdf/2304.05202.pdf
https://arxiv.org/pdf/2307.01258.pdf
https://arxiv.org/pdf/2307.01258.pdf


What’s next ?
SO family’s is getting bigger ! 

SO nominal (~2024) 
-3 telescopes 

-30.000 TES detectors 

-6 frequency bands

SO nominal + SO:UK + SO:JP (~2028) 
-6 telescopes  
-60.000 TES detectors  
-6 frequency bands26



What’s next ?
SO family’s is getting bigger ! 

LAT Tubes 

-6 additional optics tubes for the 
LAT


-Doubling of the mapping speed

-More efficient transient 

detection

-Using same technology (no 

tech. development required)

Data Management 

-Full maps processed in 6 
months


-Daily transients alerts

-Tools and maps delivered to the 

community

-Systematics mitigation across 

detector arrays

Photovoltaic Array 

-Reduced carbon footprint 
(reduce diesel consumption by 
70%)


-Increase efficiency by 9%

-Reduced maintenance costs
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What’s next ?
SO first science observation in 2024
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Any questions ?
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