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E-modes 
Even-parity pa1erns

B-modes
Odd-parity pa1erns
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Lensing B-modes 
at sub-deg. scale

Recombination era,
380,000 years

Observa<on, today
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Figure credit: Y. Chinone
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Acknowledge 
for “Higgs-tan”
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Lensing B-modes

� Infla%on origin

∑m! = 0.1 eV
Boundary to constrain 
neutrino mass hierarchy
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∑m! = 0 eV
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Dark age

First star
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Figure credit: 
Y. Chinone

Multipole moment, !
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20˚ 0.2˚2˚

Infla%on

Recombination

Begin of the 
Universe

Reionization

CMB  First star
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Today
Dark age

Big-Bang
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Figure credit: 
Y. Chinone

Multipole moment, !
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CMB (FOV ~ 20�, θ ~ 0.6�)

Cross-dragon 
Mirror at 4K

Eleva4on:
60 deg.

1.4m

Rota4on stage
(through He gas)

250mK 
Focal plane 

Super high-speed scan modulation 
(120˚/s) mitigates effects of 

atmospheric fluctuation

See J. Low Temp. Phys. 176, 691 (2014), and Proc. SPIE 8452, 84521M (2012).
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“Mecca” of astronomical observa3on
Fine weather above clouds at 2,400 m al3tude

Canary island
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Super high-speed scan modulation
provides us wide sky coverage !

Earth rotation

fsky ≈ 0.5
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Observa/on
range

Troidal coverage
w/ single rota/on

> Current ground-based x10
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PC MHz ó GHz
conversion

DA/AD interface

board “RHEA”

∆f = 250 MHz

FPGA board�KCU105�

Resonant freq.
4 – 8 GHz
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TCP/UDP
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( 64-MUX for CMB currently deployed )
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PreliminaryFrequency multiplier

Half-wave plate

Signal at 150GHz
Polariza:on

Half-wave plate
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cos2q responses
w/ opposite phase !! 

J. Suzuki and S. Oguri (KEK)
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Power
Control Vehicles

ACT
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POLARBEAR
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TES

RF-SQUID

TES TES Made by NIST
TES detector

(Berkeley)

Antenna

TES
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Made by SLAC
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