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Outline

ÅGround & Space: platform strengths

Å2010s: current & near future capabilities of ground-
based experiments: what will be done before 
LiteBIRDlaunches?

Å2020s: observations at approximately the same 
time as LiteBIRD

ÅConclusion



Platform 
Strengths

Space-based

ÅHigh frequency
ÅAtmosphere 
ÅCan achieve necessary 

resolution with modest 
aperture

ÅLow Љ
ÅSeveral ground-based 

experiments are trying to 
achieve low ell, but Љ
ςπhasn't been 
demonstrated from the 
ground. 

Ground-based

ÅLow frequency

ÅHigh resolution
ÅNeutrino mass ɫά from 

measurements of large scale 
structure
ÅNumber of early relativistic 

species ὔ
ÅDe-lensing to optimally search 

for the inflationary signal
ÅGalaxy cluster counts & 

dynamics as a probe of 
structure formation, dark 
energy, and gravity
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Achieving low Љis important for 
άƘƛƎƘ ǊŜǎƻƭǳǘƛƻƴέ ǎŎƛŜƴŎŜ Ǝƻŀƭǎ

ÅLow ell allows us to 
break degeneracy 
between †and ɫά . 



High resolution is important for 
άƭƻǿ-Љέ ǎŎƛŜƴŎŜ Ǝƻŀƭǎ
ÅLarger-aperture ground-based instruments:
ÅCan provide low-frequency information at the resolution 

of the CMB bands in LiteBIRD

ÅCan use high-resolution CMB data to de-lens [ƛǘŜ.Lw5Ωǎ
CMB data

ÅNeither of these require that the ground-based 
instrument be able to measure the smallest Љ



2010s: what has been done recently, 
and what will be done before 
LiteBIRDlaunches?

ÅSPT

ÅACT

ÅPOLARBEAR / Simons Array

ÅBICEP/Keck

ÅABS

ÅCLASS

ÅQUIJOTE



Crites et al 2014 (SPTpol)SPT: The 10-m 
South Pole Telescope

2007: SPT-SZ

960 detectors

100,150,220 GHz

2016: SPT-3G
16,200 detectors

100,150,220 GHz

2012: SPTpol

1600 detectors

100,150 GHz
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SPTpol
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ACTpol
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QUAD

QUIET 

WMAP

Keisler et al 2015 (SPTpol)
BB CMB Spectrum
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SPTpol 500 deg 2 Survey: EE Spectrum

SPTpol (100 deg 2)

SPTpol (500 deg 2)

(Preliminary!)

2-d EE spectrum

ÅPublished SPTpol results based on first 100 deg2 of survey 

Å3-years of observations on 500 deg2 field (6 uK-arcmin depth)

ÅPreliminary EE-spectrum below.  
ÅAdditional science from CMB lensing; BB-spectrum; DES cross-correlation, clusters; etc.

ÅOverlap with BICEP2/Keck survey:
ÅB-mode de-lensing analysis underway with SPTpol; forecast Ɑ(r) = 0.02



SPT-3G focal plane
- 16,260 bolometers 

- Multi -chroic pixels      

(95, 150, 220 GHz)

430 mm

Fabricated at Argonne National Lab (ANL)

Broad-band Polarization 

Sensitive Antennas

SPT-3G: Detector Development

3 mm

Collaboration with many from US 

LiteBIRD team ïtriplexed sinuous 

detectors are a very similar design. 

DOE Labs (ANL, FNAL, LBNL, SLAC) 

building up fabrication capabilities & 

infrastructure. 
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EE-Spectrum BB-Spectrum

SPTpol

SPT-3G

(delens)

Planck

SPTpol

SPT-3G

r=0.2

SPT-3G Survey (2016-2020) 

(with Planck 
priors)

SPT-3G

(2019)

Ɑ(r) 0.011

Ɑ(Neff) 0.058

Ɑ( mⱨ) 0.061 eV*

* Includes BOSS prior

SPT-3G Survey: 

Å4-year survey, over 2500 deg2 sky area:
Å150-Ɑdetection of CMB lensing,

ÅDetect 10,000 clusters via the Sunyaev-

Zelôdovich (SZ) effect,

ÅConstrain cosmology using the CMB power 

spectra (see table).
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Å6m off -axis telescope

ÅArcminute resolution

Å12 m groundscreen

ÅLarge co-moving screen

Å100 mK dilution fridge

Å3 polarimeter arrays ~ 
3000 TES bolometers

Å5200 m (high) 

ÅDesert (dry)

ÅLatitude -23o

The Atacama Cosmology Telescope

The 6m primary mirror

ACT



91 optically confirmed clusters;  multiple stacking analyses

ACT RESULTS 
from the first 

camera, MBAC
(unpolarized)


