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POLARBEAR / Simons Array Collaboration

POLARBEAR Collaboration Meeting @ KEK, Japan, Mar. 24-28, 2013 
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Simons Array Goals & 
Requirements
• Goal: Rapidly develop to the next step in scientific 

capability:
• Inflationary gravitational waves
• Lensing by large scale structure
• Primordial magnetic fields and parity-breaking physics 

(i.e., Chern-Simons)

• Requirements:
• High sensitivity over ℓ-range of signal
• Spectral information to characterize and remove 

astrophysical foreground signals
• Stringent control of instrumental systematic errors
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Simons Array Plan

5

3 receivers (22,764 bolometers) observing at 95,150,220 GHz

95/150

150/220

Leverage POLARBEAR experience to rapidly 
increase sensitivity

2016: A 150 GHz / 220 GHz receiver replaces 
POLARBEAR-1 on the original telescope

2015: A copy of POLARBEAR -2 
deploys onto new telescope

2014: POLARBEAR-2 (95 GHz / 150 GHz) 
deploys onto new telescope

2013-2014: Construct 
two more telescopes 

95/150
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Scientific capabilities – instrument 
parameters

Frequency
channel 

(GHz)

Number of 
bolometers

NET per 
bolometer 

(𝜇𝐾𝑐𝑚𝑏√𝑠)

Beam 
FWHM

(arcmin)

95 7,588 500 5.2

150 11,382 500 3.5

220 3,794 550 2.7

Array instantaneous sensitivity: 3.4 𝜇𝐾𝑐𝑚𝑏√𝑠
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Scientific capabilities – sensitivity 
to polarization power spectra

Assumed observation 
parameters:

Δ𝐶ℓ, Δℓ = 30

Years of observation: 3

Sky fraction fsky: 0.20

Polarization map depth 
(𝜇𝐾 ⋅ 𝑎𝑟𝑐𝑚𝑖𝑛): 6.3

r=0.005
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Scientific capabilities – cosmological 
parameter constraints

Sum of neutrino masses:
𝝈 𝚺𝒎𝝂 = 𝟎. 𝟎𝟔 𝒆𝑽

• Larger fsky would better 
constrain neutrinos

• Consider high-ℓ
polarized foregrounds

Tensor/scalar ratio r:

8

fsky % delensing
assumed

r detection 
at 2𝝈

0.20 10 3.1 × 10−3

0.08 10 3.3 × 10−3

0.20 80 2.3 × 10−3

0.08 80 1.9 × 10−3

Planck polarized foreground results will 
guide Simons Array sky selection
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Scientific capabilities – cosmological 
parameter constraints

Primordial magnetic fields

• Constrain fields during 
last scattering at the 
𝜇Gauss level
• Pogosian et al., Phys Rev. D, 

2011

• Yadav et al., Phys Rev. D, 
2012

Parity-breaking physics

• Constrain chiral gravity 
by comparing TB and 
BB power spectra
• Contaldi et al., Phys. Rev. 

Lett., 2008

• Constrain chiral E&M
• CMB detection claim: 

• Xia et al., Phys Lett. B, 
2010, 

• Xia et al., JCAP, 2012
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In Summary… • The Simons Array is a 
funded expansion of 
POLARBEAR to three 
multichroic instruments

• The Simons Array will be 
fully deployed in 2016

• The Simons Array will:
• Detect a tensor/scalar ratio  

greater than 3 × 10−3

• Extend Planck’s relic neutrino 
mass constraint to        
𝜎 𝑀𝜈 = 0.06 𝑒𝑉

• Constrain the symmetry 
properties of gravity and 
E&M 
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