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研究成果の概要（和文）：本研究は、宇宙背景放射(CMB)偏光成分の精密測定を通して原始重力波の痕跡をとらえる事
を念頭に、現在世界最高レベルの感度を誇るPOLARBEAR-1実験による重力レンズ起源CMB偏光の精密探索と、POLARBEAR-
1の性能を6倍に向上させた新しい検出器システム「POLARBEAR-2」の開発を目的に行った。POLARBEAR-1では、世界で初
となるCMB偏光データのみを用いた重力レンズ起源の偏光Bモードの観測に成功した。またPOLARBEAR-2の開発では、世
界最大級の焦点面検出器アレイの実現のために課題であった、光学系の構築と焦点面周辺の熱負荷の制御に成功し、開
発をほぼ完了させている。

研究成果の概要（英文）：The main goals of this study are precise measurement of cosmic microwave 
background (CMB) polarization with POLARBEAR-1 towards the detection of the special polarization pattern 
originating primordial gravitational wave (B-modes), and development of a new receiver POLARBEAR-2 which 
has six times higher mapping speed.
We successfully measured the lensing B-mode power spectrum with CMB data alone at 4.7sigma level. 
Systematic errors are well controlled, and we proved our technology and observing strategy are promising 
for the primordial B-mode search.
The development of POLARBEAR-2 receiver is almost completed. One of the challenges is to cool down the 
large focal plane with more than 7600 detectors to 250mK. We constructed a dedicated optical system with 
novel lenses and filter with alumina, and successfully controlled the thermal load onto the focal plane. 
After some laboratory testing, we plan to deploy POLARBEAR-2 in Chile early spring next year, and start 
data-taking in next summer.

研究分野： 宇宙物理

キーワード： 宇宙背景放射　インフレーション　原始重力波　偏光　重力レンズ　ニュートリノ質量　検出器開発
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