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1. KUSAKA GROUP

1 Kusaka Group

Research Subjects: Observational Cosmology, Cosmic Microwave Background (CMB)
Observation. (1) Study of Inflation in the early universe and the evolution of
the universe through gravitational lensing using POLARBEAR and Simons Array
experiment; (2) Design, Development, and Construction of Simons Observatory
aiming to study Inflation, evolution of the universe, Neutrinos, Dark Energy,
and Dark Radiation; (3) Research and Development of technologies for Simons
Observatory and CMB-54.

Member: A. Kusaka and K. Kiuchi

e POLARBEAR experiment and its successor, Simons Array, are optimized to measure both inflationary
signature and the gravitational lensing effect in CMB polarization. POLARBEAR experiment has
concluded its observation campaign, and Simons Array experiment started the osbervation. Our
focus is on data analysis as well as the development and characterization of the continuously-rotating
half-wave plate (HWP) enabling accurate measurement of CMB polarization.

e Simons Observatory experiment is under constraction, with the first light expected in two years.
We plan to deploy an array of what we call “small aperture telescopes,” which are dedicated for the
inflationary signal, and a six-meter “large aperture telescope,” which enables observation for Neutrinos
and the dark content of the universe. We are primarily focusing on the design and development for
the small aperture telescope.

e Research and Development for the next generation experiments such as Simons Observatory and
CMB-54 are crucial component of our research program. We specifically work on superconducting
technologies used in the detectors, cryogenic bearing system for HWP, and anti-reflection coating for
high-index optical material. We also develop techniques for high-performance computation (HPC)
enabling data analysis for new experiments producing order-of-magnitude larger data volume than
the current instruments.



