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BICEP/Keck is a highly successful small-aperture 
program targeting inflationary gravitational waves…

BK-XIII 2021 4



BICEP3 is a fantastic small-aperture polarimeter!

BK-XV 2022

• 2400 dual-polarization 95GHz TESs

• 24’ beam, 27.4º FOV

• Science observations since 2016
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Why bother with large-scale polarization?

Inflation

Dark Matter

(Early) Dark 
Energy

Galactic 
science and 
foregrounds

Cross-
checks and 
systematics
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Cosmology in Low-ℓ E-modes

Planck 2018

Land of LATs

WIMP annihilation

Reionization

Axion isocurvature
Early dark energy
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fsky from Pole is not huge but not a showstopper…

BK-XV 2021

Planck 100GHz

Regular BK patch:~3% Available above groundshield and 

with masked galaxy: ~20%
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BICEP3 can quickly reach Planck-like 
sensitivities

• Scaling from achieved BICEP3 

performance

• Scaled integration time accounts 

for usual observing efficiency hits

• “1 year” = March - October

• Low-ell modes traditionally heavily 

filtered for B-mode science, but (in 

principle) recoverable
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E-modes observed at high signal-to-noise!

BK collaboration 2021

Over 8000 sq deg < 20uK-arcmin with 4 

months of (mostly summer) integration!
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Preliminary sensitivity
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SPTpol: Henning et al. 2017

SPT3G: Dutcher et al. 2021

ACT: Aiola et al. 2021

Caveats:

• Very few (n=45) sims

• Filtering, binning choices 

not totally final

• Null tests look fine for ℓ

>100, working on ℓ <100 

null tests now



What’s next? Component separation

-25 uK +25 -1 mK +10

BICEP3 95GHz (T) Planck 353GHz (T)

???
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Single-frequency measurements and very inhomogenous dust 

field mean we can’t do usual BK multicomponent analysis…



What’s next? Dataset combination

-25 uK +25

BICEP3 95GHz (T)

???+ BICEP3 (fsky ~ 3%)

Planck (fsky ~ 80%)

ACT DR4 (fsky ~ 40%)
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Map space? Power spectrum space? 

Likelihood only? Non-trivial covariances 

over these areas…



Outlook

• Low-ℓ EE (and TE) science has lots to offer

• Large-scale E-mode studies can leverage instruments optimized for 
inflationary B-mode searches to great effect

• New analysis questions allow us to stress-test existing pipelines

• Data on disk look very promising! Stay tuned!
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