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This study aims to achieve the world"s first precise measurement of CMB
polarization through the "Simons Array" experiment, a groundbreaking telescope array, and to
establish foundational technologies for ultra-precise observations in next-generation experiments.
Through this research, stronger relationships have been built among Japan, the US, and Europe,
enabling international collaboration that led to the installation of the first and second Simons
Array telescopes at the Chilean observation site. Following commisioning observations, scientific
observations have commenced. Additionally, to address systematic error control for future
generations, an innovative calibration device was proposed, implemented, and confirmed to perform as

expected. This research has laid a solid foundation for the future of CMB observations.



CMB B

r~0.07

CMB
r<0.07 (95% )

)

N e

o
ChB

@
TES

CMB

CMB

CmB

CMB WMAP
B
’7r”
r>0.0025
CMB
r>0.0025
(O(10000)

TauA

CmB



” (7588
TES )

(2016)
Journal of Low Temperature physics 193(3-4), 547-555 (2018)
Journal of Low Temperature physics
193(5-6), 1094-1102 (2018)

2019 2022
(J. Low Temp. Phys., 199, 1137 (2020))

PB2EE—A 5 (Mo 7 A
90GHz : 5.29% B IR\
150GHz : 359/ ¢ - : i,
WEBOHDRE—  § H
LTHZBEME O | B
" dhdeth cniote] o frcniets] | i s
Jupiter
(SOEHR)
R A W
3 AU
‘T5 (hHOY) lE—BU
E ThamEER.
£f  szsneuT, mEO o)
T EEREIREED T ey
- - 2 AR [arcminates] ARA farcminutes) . PB-Zb -7 7 —ZF 7 4 ‘b-'j", iﬁ\-
1 ( ) PB2BQ2 ) « )

(JATIS 10, 018003 (2024))
(Journal of Low Temperature Physics, 199, 1137-1147(2020), JATIS.8, 036003 (2022))
POLARBEAR
2.7

(Astrophys. J, 931, 191 (2022))
CMB

(TauA)



15 9 6 5

Inoue Yuki Hasegawa Masaya Hazumi Masashi Takada Suguru Tomaru Takayuki 62

Development of an epoxy-based millimeter absorber with expanded polystyrenes and carbon black 2023

for an astronomical telescope

Applied Optics 1419 1419
DOl

10.1364/A0.480162

Sakaguri Kana Hasegawa Masaya Sakurai Yuki Hill Charles Kusaka Akito 209

Broadband Multi-layer Anti-reflection Coatings with Mullite and Duroid for Half-wave Plates and 2022

Alumina Filters for CMB Polarimetry

Journal of Low Temperature Physics 1264 1271
DOl

10.1007/s10909-022-02847-0

Adachi S, M. Hasegawa (18 ) 51 931

Improved Upper Limit on Degree-scale CMB B-mode Polarization Power from the 670 Square-degree 2022

POLARBEAR Survey

The Astrophysical Journal 101 101
DOl

10.3847/1538-4357/ac6809

Tanabe Daiki Hasegawa Masaya Hazumi Masashi Katayama Nobuhiko Kikuchi Shuhei Lee Adrian 8

Nishino Haruki Takakura Satoru

High-precision temperature monitoring system for room-temperature equipment in astrophysical 2022

observations

Journal of Astronomical Telescopes, Instruments, and Systems 36003

DOl
10.1117/1.JATI1S.8.3.036003




K. Abazajian, M. Hasegawa (94 ) 146 926
CMB-S4: Forecasting Constraints on Primordial Gravitational Waves 2022
The Astrophysical Journal 54 54
DOl
10.3847/1538-4357/ac1596
E. Allys, M. Hasegawa (60 ) 148 2023
Probing cosmic inflation with the LiteBIRD cosmic microwave background polarization survey 2022
Progress of Theoretical and Experimental Physics 1-143
DOl
10.1093/ptep/ptacl50
S. Adachi, M. Hasegawa(18 ) 51 -
Improved upper limit on degree-scale CMB B-mode polarization power from the 670 square-degree 2022
POLARBEAR survey
Astrophysical Journal -
DOl
Segawa Yuuko Masaya Hasegawa (4 ) 81 2319
Method for rapid performance validation of large TES bolometer array for POLARBEAR-2A using a 2021
coherent millimeter-wave source
AIP Conference Proceedings 40019

DOl
10.1063/5.0038197




Haruki Nishino, Masaya Hasegawa (8 ) 25 10

Data acquisition and management system for the CMB polarization experiment: Simons Array 2020

Proc. SPIE 11453, Millimeter, Submillimeter, and Far-Infrared Detectors and Instrumentation for 1145329

Astronomy
DOl

10.1117/12.2560616

Shunsuke Adachi, Masaya Hasegawa (23 ) 54 904

A Measurement of the CMB E-mode Angular Power Spectrum at Subdegree Scales from 670 Square 2020

Degrees of POLARBEAR Data

The Astrophysical Journal 65 65
DOl

10.3847/1538-4357/abbacd

M. Aguilar Faundez, M. Hasegawa (19 ), M. Hazumi(20 ), H. Nishino(36 ), Y. Minami(34 893

) 47

Measurement of the Cosmic Microwave Background Polarization Lensing Power Spectrum from Two 2019

Years of POLARBEAR Data

The Astrophysical Journal 85-93
DOl

10.3847/1538-4357/ab7e29

D. Kaneko, M. Hasegawa(36 ), M. Hazumi(37 ), Y. Minami (56 ), H. Nishino(58 ) 199

73

Deployment of POLARBEAR-2A 2020

Journal of Low Temperature Physics 1137-1147

DOl
10.1007/s10909-020-02366-w




S. Adachi, M. Hasegawa (22 ), M. Hazumi(23 ), Y. Minami (36 ), H. Nishino(39 ) 124

49

Internal Delensing of Cosmic Microwave Background Polarization B-Modes with the POLARBEAR 2020

Experiment

Physical Review Letters 131301 1-7
DOl

10.1103/PhysRevLett.124.131301

T. Namikawa, M. Hasegawa(33 ) M. Hazumi(34 ), D. Kaneko(38 ), Y. Minami (46 ), H. 882

Nishino(50 ) 66

Evidence for the Cross-correlation between Cosmic Microwave Background Polarization Lensing 2019

from Polarbear and Cosmic Shear from Subaru Hyper Suprime-Cam

The Astrophysical Journal 62 62
DOl

10.3847/1538-4357/ah3424

Minami Yuto Ochi Hiroki Ichiki Kiyotomo Katayama Nobuhiko Komatsu Eiichiro Matsumura 2019

Tomotake

Simultaneous determination of the cosmic birefringence and miscalibrated polarization angles 2019

from CMB experiments

Progress of Theoretical and Experimental Physics 083E02 (13

DOl
10.1093/ptep/ptz079

28 1 4

Simons Array 2021

2021




POLARBEAR CmB

2022

Simons Array

2022

Simons Array

2022

Simons Observatory, Large Aperture Telescope

2021




Simons Array

2021

Simons Array

2021

Simons Array

RF

2022

CmB

Simons Array

22

2022




CmB TES

22

2022

CmB Simons Array

22

2022

Flavor Physics workshop 2021 (FPWS2021)

2021

POLARBEAR-2/Simons Array -

2020




POLARBEAR-2/Simons Array

2020

Simons Array

2020

POLARBEAR-2a

2020

Simons Array

2020




Haruki Nishino

Data acquisition and management system for the CMB polarization experiment: Simons Array

SPIE

2020

POLARBEAR-2

2019

POLARBEAR-2 - -

2019

POLARBEAR-2A

2019




POLARBEAR-2/Simons Array

2020

LiteBIRD

2020

POLARBEAR-2/Simons Array

2020

POLARBEAR-2a

2020




Masaya Hasegawa

Cosmic inflation and Neutrino masses at POLARBEAR/Simons Array

40

2019

Masaya Hasegawa

Contributions from IPNS/KEK

LiteBIRD

2019

Masaya Hasegawa

Simons Array

2020

KEK-CMB

cmb.kek.jp

POLARBEAR web
http://bolo.berkeley.edu/polarbear

Masaya Hasegawa"s Homepage
http://research-up.kek.jp/people/masayan/index.html

www2 . kek. jp/qup

KEK-CMB

cmb.kek.jp

POLARBEAR web
http://bolo.berkeley.edu/polarbear

Masaya Hasegawa"s Homepage
http://research-up.kek.jp/people/masayan/index.html

www2 . kek. jp/qup

KEK-CMB

cmb.kek.jp

POLARBEAR web
http://bolo.berkeley.edu/polarbear

Masaya Hasegawa"s Homepage
http://research-up.kek.jp/people/masayan/index.html

2=




(Hazumi Masashi)

(20263197) (82118)
(Kaneko Daisuke)

(60790342) (82118)
(Nishino Haruki)

(80706804) (84502)
(Minami Yuto)

(80788240) (14401)
(Kiuchi Kenji)

(00791071) (12601)

14

SISSA




