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Simons Obervatory

Small Aperture Telescopes (SATs) Large Aperture Telescope (LAT)

CMB/mm observatory located in Atacama desert, Chile

Two components :

Large angular scales Small angular scales
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5200m altitude

Very low humidity

Large part of the sky
accessible

Site : Cerro Toco 

SATs

LAT

ALMA
TAO

CLASS
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→ Perfect for micro wave domain observations !



     Cosmology

Primordial perturbations

Time-domain
astrophysics Galactic science

Particle physics

Cluster physics

Stellar system
science
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LAT Science cases

Dark matter

Growth of structure 
Dark energy

Number of relativistic
species

Neutrinos masses

Cosmic birefringence

Gamma ray bursts,
interacting supernovae,

...

Interstellar dust
molecular clouds

AGNs

Galaxy feedback
Cluster evolution

Inflation parameters (ns)

Primordial non-gaussianities

Tensor to scalar ratio

Reionization
Star formation

Planet 9
Asteroid regoliths

The Simons Observatory: Science
Goals and Forecasts for the Enhanced

Large Aperture Telescope
arXiv:2503.00636



SO LAT predecessor : 
Atacama Cosmology Telescope (ACT) 

ACT DR6 Power Spectra, Likelihoods and ΛCDM parameters 
Louis et Al. 2025

ACT DR6 Maps
Naess et Al. 2025
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SO : Comparison to actual experiments
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SO : Comparison to actual experiments
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6 meter mirror
good angular resolution (~arcmin)

60 000 cryogenic detectors at 100mK
most detectors for a CMB telescope !

SO LAT

Credit : José Argañaraz
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Credit : José Argañaraz

SO LAT
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ACT receiverACT receiver

LAT receiverLAT receiver SPT3G receiverSPT3G receiver



Credit : José Argañaraz

1 Low Freq 8 Mid Freq 4 High Freq
27 & 40 GHz 90 & 150 GHz 220 & 280 GHz

13 Optics tubes:

SO LAT
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Credit : José Argañaraz

1 Low Freq 8 Mid Freq 4 High Freq
27 & 40 GHz 90 & 150 GHz 220 & 280 GHz

13 Optics tubes:
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CMBCMBCMBCMB
galactic dust

CIB
radio sources
 synchrotron

and much more ... and much more ...

SO LAT



Credit : José Argañaraz

>10 times more detectors than ACT

1 Low Freq 8 Mid Freq 4 High Freq
27 & 40 GHz 90 & 150 GHz 220 & 280 GHz
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much better frequency coverage 
(3 → 6 bands)

SO LAT



Credit : José Argañaraz

First light in march 2025, 
      with half the tubes installed

Rest of the tubes currently installed

1 Low Freq 8 Mid Freq 4 High Freq
27 & 40 GHz 90 & 150 GHz 220 & 280 GHz
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SO LAT



Credit : José Argañaraz

Current status: 
Initial Science Observations

Unblinded analysis of 2025 data

Aims to assess the performance of the
telescope and current state of the
pipeline
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SO LAT



Results shown here:  ~1% of the sky with
similar depth as ACT

Credit : José Argañaraz

Current status: 
Initial Science Observations
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SO LAT



Detectors performance

Plot makers: Jack Orlowski-Scherer
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 Sensitivity of the detectors



Angular response of the telescope

Blue line: simulations
Green line: trend from data

Plot makers: Saianeesh Haridas & Patricio Gallardo
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Maps

Planck+ACT  90 GHzPlanck+ACT  90 GHz

Plot makers: Saianeesh Haridas & Sigurd Naess
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LAT  90 GHz
(preliminary: 180h of data)

LAT  90 GHz
(preliminary: 180h of data)

Plot makers: Saianeesh Haridas & Sigurd Naess

Maps
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Plot makers: Saianeesh Haridas & Sigurd Naess

90 GHz 150 GHz

Maps
→ Zoom on a point source
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Plot makers: Merry Duparc

Power spectra
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Plot makers: Merry Duparc
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Power spectra

→We see the CMB in
high frequency maps ! 



Plot makers: Merry Duparc
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Power spectra



Plot makers: Merry Duparc
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Power spectra
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Lensing

Black and white: 
mass map estimated with

LAT ISO data

Plot makers: Ola Kusiak & Karen Perez Sarmiento
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Lensing

Blue/red contours:
CIB estimated from Planck

GNILC 545

Plot makers: Ola Kusiak & Karen Perez Sarmiento

Black and white: 
mass map estimated with

LAT ISO data
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Lensing

Plot makers: Ola Kusiak & Karen Perez Sarmiento



Plot makers: Josh Borrow

Time domain
astrophysics
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Fluctuating AGN, ACT J0017
arXiv:1608.06219 



Thank you !Thank you !

Credit : Elle Shaw
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Backup slides
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Atmosphere emission

Morris et Al. 2025 32



33


	Simons Observatory  Large Aperture Telescope : Initial Science Observations
	Simons Obervatory
	CMB/mm observatory located in Atacama desert, Chile
	Two components :
	Small Aperture Telescopes (SATs)
	Large angular scales

	Large Aperture Telescope (LAT)
	Small angular scales

	SATs

	LAT

	Site : Cerro Toco
	5200m altitude
	Very low humidity
	Large part of the sky accessible
	→ Perfect for micro wave domain observations !
	Time-domain astrophysics
	Gamma ray bursts, interacting supernovae, ...


	LAT Science cases
	Galactic science
	Interstellar dust molecular clouds AGNs

	Cluster physics
	Galaxy feedback Cluster evolution

	Particle physics
	Number of relativistic species
	Neutrinos masses

	Cosmology
	Dark matter
	Dark energy
	Growth of structure
	Cosmic birefringence
	Reionization
	Primordial perturbations
	Inflation parameters (ns)
	Tensor to scalar ratio


	Stellar system science
	Star formation Planet 9 Asteroid regoliths



	SO LAT predecessor :  Atacama Cosmology Telescope (ACT)
	ACT DR6 Maps Naess et Al. 2025

	SO : Comparison to actual experiments
	SO : Comparison to actual experiments
	SO LAT
	6 meter mirror
	good angular resolution (~arcmin)
	60 000 cryogenic detectors at 100mK
	most detectors for a CMB telescope !

	SO LAT
	LAT receiver

	SO LAT
	13 Optics tubes:
	1 Low Freq
	27 & 40 GHz

	8 Mid Freq
	90 & 150 GHz

	4 High Freq
	220 & 280 GHz



	SO LAT
	13 Optics tubes:
	1 Low Freq
	8 Mid Freq
	4 High Freq

	radio sources
	synchrotron

	CMB
	galactic dust
	CIB


	SO LAT
	1 Low Freq
	27 & 40 GHz

	8 Mid Freq
	90 & 150 GHz

	4 High Freq
	220 & 280 GHz

	>10 times more detectors than ACT
	much better frequency coverage  (3 → 6 bands)

	SO LAT
	1 Low Freq
	27 & 40 GHz

	8 Mid Freq
	90 & 150 GHz

	4 High Freq
	220 & 280 GHz

	First light in march 2025,
	with half the tubes installed
	Rest of the tubes currently installed

	SO LAT
	Current status:  Initial Science Observations
	Unblinded analysis of 2025 data
	Aims to assess the performance of the telescope and current state of the pipeline


	SO LAT
	Current status:  Initial Science Observations
	Results shown here:  ~1% of the sky with similar depth as ACT


	Detectors performance
	Sensitivity of the detectors

	Angular response of the telescope
	Blue line: simulations Green line: trend from data

	Maps
	Planck+ACT  90 GHz

	Maps
	LAT  90 GHz (preliminary: 180h of data)

	Maps
	→ Zoom on a point source
	90 GHz
	150 GHz

	Power spectra
	Power spectra
	→We see the CMB in high frequency maps !

	Power spectra
	Power spectra
	Lensing
	Black and white:  mass map estimated with LAT ISO data

	Lensing
	Black and white:  mass map estimated with LAT ISO data
	Blue/red contours: CIB estimated from Planck GNILC 545

	Lensing
	Time domain astrophysics
	Fluctuating AGN, ACT J0017

	Thank you !
	Backup slides
	Atmosphere emission

