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CMB anisotropy and physics POLARBEAR and Simons Array Expected performance
The olarization Fluctuat Ethe Cosmic Mi ¢ Chile, Atacama desert, altitude 5,200m, suitable place for by Simons Array
" ekpo arlfjahlon tI:lc ua;or&s (l)t c O.ijmlc |§r(;wavet. mm-wave observation. (typical precipitable water vapor ~1mm) Sensitivity after 3 years observation with
sc gror:m. a"% € PO le" 't t0 PTOVIGE hEW INTOTMation Y¢ 2.5m primary mirror off-axis Gregorian telescope 3 telescopes of expected performance
about physics and cosmolagy. v Continuous rotating Half-wave plate to mitigate 1/f noise

Inflation, tensor to scalar ratio: r
o(r)|,.q, ~0.006

Angular scale

10 | 0.1 v PB-1 started in 2012, PB-2 receivers are being deployed
' ' | ow-£ region

Primordial Gravitational Wave
by inflation in early universe
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Temperature

Sum of the neutrino masses
o(zm,) ~ 40 meV
combined with DESI BAO results

High-£ region
Gravitational Lensing by large
scale structure (neutrino mass)
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Power spectrum of CMB
CMB-S4 Science Book, arXiv:1610.02743 [astro-ph.CO]
Design of POLARBEAR-2A receiver prime
i e Y¢ Transition Edge Sensor (TES) bolometers which . focu\i
odulation . (Y
G |G - e Tae Synthess | operate at 0.3 K cooled by He sorption cooler L mimor™y,
[ N1 Sl 2= v¢ 2 spectral bands (90 and 150 GHz) in each detector
a | =5 < ¢ ~40 cm detector plane, 7588 sensors mounted .
C}A%> ADC |{demod}— = (~6 times more than PB-1) Ha™-wave plate with rotator imulator
%51 TES? g residual , , attached on telescope >timulator
sQuip | | |3MPHer readout v¢ 40 channels are multiplexed in 1 readout Half-wave focus ol
03K 4 K room temperature h l f plate 0Cal-ptane
channet of SQUID. | for detectors
TES readout scheme Alumina .
o | IR filter Aperture stop & Signal port
coed line LC circuit Nb/Ti flex Metal-mesh filter ~ Metal-mesh
Bling  Load resister .3 mm : ,  board cable filter \ SQUID
: — boards
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0.1 mm
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of TESbolometer ~ Sinuous antenna sinside  holder
Detector module Assembled focal-plane structure

POLARBEAR-2A receiver optical system
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PB-2A site installation 2018
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Packages arrived to Atacama site. ~ Assembly work in high-bay. Receiver assembly completed. Transport to the telescope. Ready to start scan!

Calibrator tests  ctimulator Wire-grid calibrator Planet observations

Stimulator is an artificial reference source which ~ Polarization angle is needed to be calibrated in Beam shape can be checked by the data

uses radiation from ceramic heater which put order to control fake B-mode signal made by From planet scan, since planets are well
behind secondary mirror. contamination of E-mode. smaller than expected beam size.
It is used for good channel selection, relative gain ~ Wire-grid is one of polarization angle calibrators, S 1 e 10500
"4 adjustment and time constant measurement. and a trial run was performed.
Currently stimulator is in test operation. Calibration with improved instrument and half-

wave plate is planned. b

Stimulator mounted on

channels, although thisis a preliminary
result. The beam shape will be improved
output from channels of after optical alignment.
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We have achieved the Ffirst light

First wire-grid test and it’s quick result.

Design of PB-2A stimulator Detector response to stimulator




