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Experimental test of the quantum theory of macroscopic objects using wire
oscillations

Ando, Masaki

4,800,000

1 CSL
(Continuous Spontaneous Localization)
2

CSL

2

In this research, we focus on the CSL (Continuous Spontaneous Localisation)
model, which is an extended theory of quantum mechanics that can describe macroscopic objects. We
have developed an optical cavities consisting of two mirrors suspended independently in a suspension

in vacuum, and two laser beams are injected from both sides. Although any physicaly meaningful
upper limit has not set to the CSL model, we provide knowledge for future research on the effects of
noise sources such as ground vibrations and the atmosphere, the design of the suspension system and
optics, and noise reduction techniques. It has also been recognised that the effect of thermal

noise will eventually become an issue, and the need for measurements at low temperatures has been
identified.

CSL



( )
10™Mamu( ) [3]
2 1
2
« )
(4]
10™Mamu
[5] 10-15g 10-9g
CSL (Continuous Spontaneous Localization) [1,2]
CSL
- [6] CSL 150 - 2
1E-6 :\ : pd
1E-7 41T
S 1 r [m] . 1 | @_dg i [l
) o~ & 4 _ |
[s7] . 7 e é(, i ‘ 5
:: 1E-8 4 com wome T i ‘ﬁ‘k
= BROSH| P
1811 DN IS
L ‘ \%/ 3 .‘ [[,I E
LISA 1E-12 ’j,“"““’“""‘“‘“"gﬁg& i %ﬁ .
RS P L SR N i
[7] 1E-8 1E-7 1E-6 1E-5 1E-4
) [8] ro (M)

[°1 (



X [10] 10"Hz

) [11]
CSL
r=10-7 [m] A <10-9 [s-1]
CSL
[7-9]
( ) 100Hz
DAY
. Al
4K Laser|— J71/{— ‘é)“/‘/j
10 MW (CW) AR Hashds
1064 nm (( ))
CSL JUS—4 i
WsiRT— 7
- ( )
C )
Q
CSL
10°

Nd:YAGL — 4 —
1064 nm

< >f=1inch
DAY— | _#%| FRRF
BRI >

—=_

—_—i

N
%y ‘maEhB
f=linch v —oEmAn

\

4% — T
74v
[

N

Power Spectral Density[m/vHz]

10"?

— u=A 340 345 350 355 360
h (@A) N\ // Frequency [Hz]
(Fm2nm) N ;



12 12 9 0

Komori Kentaro Kawasaki Takuya Otabe Sotatsu Enomoto Yutaro Michimura Yuta Ando Masaki 104

Improving force sensitivity by amplitude measurements of light reflected from a detuned 2021

optomechanical cavity

Physical Review A 31501
DOl

10.1103/PhysRevA.104.L031501

Kawasaki Takuya Kita Naoki Nagano Koji Wada Shotaro Kuwahara Yuya Ando Masaki Michimura 102

Yuta

Optical trapping of the transversal motion for an optically levitated mirror 2020

Physical Review A 53520
DOl

10.1103/PhysRevA.102.053520

Komori Kentaro, Enomoto Yutaro, Ooi Ching Pin, Miyazaki Yuki, Matsumoto Nobuyuki, Sudhir 101

Vivishek, Michimura Yuta, Ando Masaki

Attonewton-meter torque sensing with a macroscopic optomechanical torsion pendulum 2020

Physical Review A 011802(R)
DOl

10.1103/PhysRevA.101.011802

Michimura Yuta, Oshima Yuka, Watanabe Taihei, Kawasaki Takuya, Takeda Hiroki, Ando Masaki, 1468

Nagano Koji, Obata lppei, Fujita Tomohiro

DANCE: Dark matter Axion search with riNg Cavity Experiment 2020

Journal of Physics: Conference Series

012032 012032

DOl
10.1088/1742-6596/1468/1/012032




Shimoda Tomofumi, Ando Masaki

36

Nonlinear vibration transfer in torsion pendulums

2019

Classical and Quantum Gravity

125001 125001

DOl
10.1088/1361-6382/ab2162

KAGRA collaboration 3

KAGRA: 2.5 Generation Interferometric Gravitational Wave Detector 2019

Nature Astronomy 35
DOI

10.1038/s41550-018-0658-y

KAGRA Collaboration 36

Vibration isolation system with a compact damping system for power recycling mirrors of KAGRA 2019

Classical and Quantum Gravity 95015
DOI

10.1088/1361-6382/ab0fch

T. Shimoda, Naoki Aritomi, Ayaka Shoda, Yuta Michimura and Masaki Ando 97

Seismic cross-coupling noise in torsion pendulums 2018

Phys. Rev. D 104003
DOI

10.1103/PhysRevD.97.104003




KAGRA Collaboration, LIGO Scientific Collaboration and Virgo Collaboration 21

Prospects for Observing and Localizing Gravitational-Wave Transients with Advanced LIGO, 2018

Advanced Virgo and KAGRA

Living Reviews in Relativity 3
DOl

10.1007/s41114-018-0012-9

Kentaro Komori, Yutaro Enomoto, Hiroki Takeda, Yuta Michimura, Kentaro Somiya, Masaki Ando, 97

Stefan W. Ballmer

Direct approach for the fluctuation-dissipation theorem under nonequilibrium steady-state 2018

conditions

Phys. Rev. D 102001
DOl

10.1103/PhysRevD.97.102001

Yuta Michimura, Kentaro Komori, Atsushi Nishizawa, Hiroki Takeda, Koji Nagano, Yutaro Enomoto, 97

Kazuhiro Hayama, Kentaro Somiya, Masaki Ando

Particle swarm optimization of the sensitivity of a cryogenic gravitational wave detector 2018

Phys. Rev. D 122003
DOl

10.1103/PhysRevD.97.122003

Hiroki Takeda, Atsushi Nishizawa, Yuta Michimura, Koji Nagano, Kentaro Komori, Masaki Ando, 98

Kazuhiro Hayama

Polarization test of gravitational waves from compact binary coalescences 2018

Phys. Rev. D 22008
DOl

10.1103/PhysRevD.98.022008




Masaki Ando

Observation of Gravitational-Wave in Space

RESCEU Summer School 2020

2020

Masaki Ando

Gravitational-wave Observation and KAGRA

ILC Summer Camp 2020

2020

Masaki Ando

Space-borne Gravitational-Wave Antenna: B-DECIGO

GWPAW 2019

2019

Masaki Ando

Gravity-Gradient-Based Early Earthquake Alert

UK-Japan Workshop on Quantum Sensing and Metrology Research Workshop

2019




Masaki Ando

Gravitational-wave observation - Recent results and prospects -

OMEG15

2019

Masaki Ando

Recent results of gravitational wave

Higgs Couplings 2018

2018

Masaki Ando

DECIGO : Gravitational-Wave Observation from Space

The 15th MG Meeting

2018

Masaki Ando

TOBA: Torsion-Bar Gravitational-Wave Antenna

The 15th MG Meeting

2018




2021
1174
, 2020
432
David Reitze ( ), Peter Saulson ( ) 2019
World Scientific Pub Co Inc 700
Advanced Interferometric Gravitational-wave Detectors: Essentials of Gravitational Wave
Detectors




