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The collaboration
400+ people

12-member Collaboration Board 

The SO Collaboration is 400+ people at institutions
around the world
● Variety of group sizes, from 1 to 20+
● Seek to have roles for all our members, and to support and promote our junior 
members. 
There is plenty of different analysis to do, as well as support of the existing instruments 
and work on future ones.



The instrument

Large Aperture Telescope (LAT)  6m

Simons Observatory (SO) Millimeter-wave observatory, 
Cerro Toco, Atacama Desert, Chile (elevation 5190m)

Small Aperture Telescope (SAT) x3  0.42m

1 MW
Photovoltaic (PVA)
Power Plant

3 Future SATs, 
SO:UK  x2 2026
SO:JP   x1 2027

Why Chile？
- PWV level 1.2mm 
- Low latitude, more coverage
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The instrument
Small Aperture Telescope (SAT) 0.42m 

Optical Design: Cryogenic Refracting 
Telescope
Field of view: 35 degrees
Sky coverage: 10%
Detector counts: 

36,000 TES for 3 SATs
61,000 TES in total in the future
Dichroic modules 

Frequency bands:
MF (90/150 GHz)
UHF (220/280 GHz)
LF (30/40 GHz) - future

Focal Plane Temperature:
100mK

Half-wave plate: 40K, rotate at 2Hz

ν (GHz) 27/39 90/150 220/270

# detectors 1036 24192 12096
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The instrument
Large Aperture Telescope (LAT)  6m

Optical Design: Crossed Dragone
Primary & Secondary Mirror: 6 meters

The Simons Observatory Camera contains 13 “Optics Tubes”.    
The light from the telescope enters an Optics Tube through one 
of 13 windows.  Light coming from different parts of the sky will 
enter into different windows.



The instrument
Large Aperture Telescope (LAT)  6m

Optical Design: Crossed Dragone
Primary & Secondary Mirror: 6 meters

The Light Enters an Optics Tube 
A series of lenses and filters are used to focus the light on to the 
detectors.





The instrument
Large Aperture Telescope (LAT)  6m

Optical Design: Crossed Dragone
Field of view: 7 degrees
Sky coverage: 60%
Primary & Secondary Mirror: 6 meters
Detector counts: 

31,000 TES
62,000 TES (Advanced SO)
Dichroic modules 

Frequency bands:
MF (90/150 GHz)
UHF (220/280 GHz)
LF (30/40 GHz)

Focal Plane Temperature:
100mK

ν (GHz) 27/39 90/150 220/270

# detectors 708 41280 20640
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The progress  hardware, Data Managing infrastructure, and analysis

HARDWARE

Two Middle Frequency(MF) 
90/150GHz SATs are deployed 
and have been operating for nearly 
a year.

3rd SAT, 
Ultra-High-Frequency(UHF) is on 
site and commissioning to be 
completed.

LAT commissioning (nearly) 
completed.
expect 10x the mapping
speed of AdvACT starting next 
year,  already have 5x

More upgrades on the way.

INFRA

Observatory control system (OCS) 
and supporting software enable 
remote observations 
● 50+ unique agents 
● 300+ agent instances deployed on site 
● 5000+ hk feed

Last year: 210TB transferred to 
data centers 

SO Nominal site complete, working 
on more stable power (PVA 
deployments)

ANALYSIS

Exciting preliminary results and 
progresses including:

Beam characterization;
Calibration and pointing;
Optical efficiency;
Focalplane testing;
Sensitivity measurements;

Mapmaker;
Preliminary power spectrum and 
covariance;
Preliminary lensing;

Higher level analysis;
Simulations;
Pipeline ready…
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The pipeline
SO component separation pipelines

Frequency maps

map-based 
separation

Cℓ-based 
separation

BBPower EXT
moments

EXT: moments model 
(→ SED anisotropy)

● Small variations in 
FG spectral index

● Power-law model 
for power spectrum

Map-based 
parametric

EXT
dust marg.

Parametric model for 
foreground SEDs

EXT: marginalize over 
residual dust in 

NILC 
(Needlet Internal Linear 

Combination)

Blind: extract CMB 
without modeling 
foreground SEDs 

Azzoni et al. (2021)
Poletti & Errard (2023)

Basak & Delabrouille 
2012, 2013

Cross-CL EXT
moments

Kevin Wolz   |  NAM 09/07/2025



The pipeline

Galactic foregrounds
5 levels of complexity

Sky simulations
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Thorne et al. (2016)

Wolz++ 2024, 2302.04276



The conclusion

SAT x3

LA
T

SO is deployed and 93% deployed with many upgrades coming.

The site/pipeline is almost ready and has been observing the 
sky.



The future

SAT x3

LA
T

SO:France??

1 MW
Photovoltaic (PVA)
Power Plant



The future



Thank you for your attention.


