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SAT target: 
B-modes polarization from tensor 
perturbations on degree scale

Current constraint: r<0.032 (95%) 
                              (Planck PR4 +BICEP/Keck)

Expected sensitivity for SO : σ(r)~0.002-0.003 
                                                  (3SATs)

Measuring large-scale polarization

Tristram et al., Phys. Rev. D 105, 083524

SAT target

courtesy of Susanna Azzoni SO science 
goals and 
forecasts, JCAP 
1902 (2019) 056



>375 researchers from over 
15 countries & 60 institutions

SO 2024 
Chicago F2F
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Simons 
Observatory

image credit: SO

SO LAT

SO SATs

Cerro Toco, Atacama, Chile
    altitude 5200m
    latitude -22°
    low PWV ~1mm



credit: Nicholas Galitzki

SAT instrument & survey



SAT instrument & survey
Galitzki et al., Design, integration, and testing of 

the small aperture telescopes
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SAT instrument & survey
Galitzki et al., Design, integration, and testing of 

the small aperture telescopes
Ade et al., SO science goals and forecasts

42cm aperture
35° FOV
MF noise (93/145) ~ 2muK-arcmin
Sky coverage fsky~10%

Frequency coverage: 
    2 MF SAT + 1UHF SAT (~30.000 detectors)
    +2MF (UK) + 1LF (JP) (~60.000 detectors)

CRHWP

focal plane array 
(~100 mK)

dilution 
refrigerator

40K
4K



Deployment status
image credit: SO 
drone flight 2024

LAT mirrors are on their way !
(expected on site early January)

credit: Mark Devlin



Deployment status

First SO:UK platform on site !

SAT MF1 first light Oct. 2023
SAT MF2 first light Dec. 2023

under commissioning

SAT UHF mounted on platform
first light planned for Feb. 2024

image credit: SO 
drone flight 2024



Day-Weiss et al. [to come soon]

First observations of Jupiter/Moon
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Mitigation of atmospheric noise
Yamada et al. [Rev. Sci. Instrum. 95, 024504 (2024)]

ωt 2ωtCRHWP

signal of interest 
(Q,U)

large-scale power

image credit: SO



Mitigation of atmospheric noise
Yamada et al. [Rev. Sci. Instrum. 95, 024504 (2024)]

ωt 2ωtCRHWP

modulated above 
large-scale noise

image credit: SO



Mitigation of atmospheric noise

data

image credit: SO

Yamada et al. [Rev. Sci. Instrum. 95, 024504 (2024)]

ωt 2ωtCRHWP

demodulation

image credit: SO
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SAT-MF Galactic maps
Azzoni et al. (soon)

SAT MF

Planck

Q Udata

image credit: SO
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QU CMB polarization maps
Azzoni et al. (soon)

Q Udata

image credit: SO
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Quantifying the effect of filters
Hervias et al. [to come soon]

filtering

simulation
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Quantifying the effect of filters

simulations with 
aggressive filtering

Hervias et al. [to come soon]

filtering

simulation

simulation
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Quantifying the effect of filters

Recovering unbiased power spectra

Hervias et al. [to come soon]

filtering

simulation

simulation

Method integrated in 
the power spectrum 

pipeline

PRELIMINARY



Component separation
Wolz et al. [A&A 686 A16 (2024)]

Recover unbiased 
constraints on 
tensor-to-scalar ratio

See @Baptiste Jost talk for 
details about parametric 
map-based component 
separation

cross-Cl cleaning 
(+moments)

parametric map-based 
(+dust marg.)

increasing foreground complexity
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CLASS

SO LAT
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The future of Simons Observatory
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CLASS

Solar power 
(2025)

SO LAT
13 tubes (2028)

SO:UK - Two 
MF SATs 

(2026)

SO:Japan - 
One LF SAT 

(2026)

SO SATs

The future of Simons Observatory
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CLASS

KAIROS project 
(see Andrea 
Catalano’s talk)

Solar power 
(2025)

SO:UK - Two 
MF SATs 

(2026)

SO:Japan - 
One LF SAT 

(2026)

SO SATs

The future of Simons Observatory

SO LAT
13 tubes (2028)


