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Improved sensitivity in a gravitational wave interferometer

A. Abramovici **, W. Althouse **, J. Camp *°, D. Durance *¢, J.A. Giaime >'7, 7
A. Gillespie **#, S. Kawamura *°, A. Kuhnert *'°, T. Lyons *'', F.J. Raab *'?,

Physics Letters A 218 (1996) 157-163

and implications for LIGO
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scALE MEasurements LIGO: T_he Laser Interferometer
~ @Gravitational-Wave Observatory

Alex Abramovici, William E. Althouse, Ronald W. P. Drever,
Yekta Gursel, Seiji Kawamura, Frederick J. Raab,
David Shoemaker, Lisa Sievers, Robert E. Spero,

Kip S. Thorne, Rochus E. Vogt, Rainer Weiss,
Stanley E. Whitcomb, Michael E. Zucker

‘r‘?‘h S P The goal of the Laser Interferometer Gravitational-Wave Observatory (LIGO) Project is to
— detect and study astrophysical gravitational waves and use data from them for research
in physics and astronomy. LIGO will support studies concerning the nature and nonlinear
dynamics of gravity, the structures of black holes, and the equation of state of nuclear
matter. It will also measure the masses, birth rates, collisions, and distributions of black
holes and neutron stars in the universe and probe the cores of supernovae and the very
early universe. The technology for LIGO has been developed during the past 20 years.
Construction will begin in 1992, and under the present schedule, LIGO’s gravitational-wave
searches will begin in 1998.

SCIENCE, VOLUME 256, ISSUE 5055, pp. 325-333
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FHEHRERSTE: DECIGO

VOLUME 87, NUMBER 22 PHYSICAL REVIEW LETTERS 26 NOVEMBER 2001

Possibility of Direct Measurement of the Acceleration of the Universe Using 0.1 Hz Band
Laser Interferometer Gravitational Wave Antenna in Space

Naoki Seto,' Seiji Kawamura,” and Takashi Nakamura?

LDepartment of Earth and Space Science, Osaka University, Tovonaka 560-0043, Japan
2National Astronomical Observatory, Mitaka 181-8588, Japan
3Yukawa Institute for Theoretical Physics, Kyoto University, Kyoto 606-8502, Japan
(Received 4 June 2001; published 9 November 2001)

It may be possible to construct a laser interferometer gravitational wave antenna in space with /i ~
10727 at f ~ 0.1 Hz in this century. Using this antenna, (1) typically 10 chirp signals of coalescing
binary neutron stars per year may be detected with S/N ~ 10*; (2) we can directly measure the accelera-
tion of the universe by a 10 yr observation of binary neutron stars; and (3) the stochastic gravitational
waves of Qgw = 1072 predicted by the inflation may be detected by correlation analysis. Our formula
for phase shift due to accelerating motion might be applied for binary sources of LISA.

https://www.kyoto-
u.ac.jp/ja/archive/prev/profile/intro/honor/aw
ard_b/academy_award/2005_nakamura
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 1stInternational LISA-DECIGO workshop ~_ Karsten
Lo e i e e e, Danzmann

8. e ® =% fmla B . ... Sagamihara, Japan

.o

Science Organizing Committee:
. Masaki Ando (U Tokyo) ~
Karsteh Danzmann (AEI Hannover) *Co-Chair
Oliver Jennrich - (ESA)
Seiji Kawamura (NAOJ) *Chair’
Takashi Nakamura (Kyoto U)
Thomas Prince (Caltech/JPL)
Shin-ichiro Sakai (ISAS, JAXA)
" Robin Stebbins (NASA, GSFC),
Tadayuki Takahashi -(ISAS, JAXA)
Stefano Vitale '(University 'of Trerito/INFN)

Local Organizing Committee: .
Masaki Ando (U Tokyo) e
- . Kazuyuki Funaki (ISAS, JAXA)
5 Kunthito loka (KEK)
o . nes o = — : Tk Nobuyuki Kandd (Osaka Gity U)
: s iy D z - - Seiji Kawamura (NAOJ) *Chair
Mihoko Kondo® (NAOJ) *Secretariat
Takashi Nakamura (Kyoto U)
“Kenji Numata . (NASA/GSFC, Univ. of MD)
Shuichi Sato- (Hosei U)
" g o Naoki Seto (NAOJ)
e} 4 & 4 N g 5 % Takeshi Takashima (ISAS; JAXA)
ALY . : A . g : : : . Takahiro Tanaka (Kyoto U)
= . £l ot . . : Yasuo Torii (NAOJ)
S ) . # i - Kimio Tsubono (U Tokyo)
Mizuho Yoshizumi (NAOJ) *Secretariat
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/eek ending
VOLUME 93, NUMBER 21 PHYSICAL REVIEW LETTERS 19 NOVEMBER 2004

Displacement-Noise-Free Gravitational-Wave Detection
Seiji Kawamura'

Yanbei Chen”

week ending
PRL 96, 231102 (2006) PHYSICAL REVIEW LETTERS 16 JUNE 2006

Displacement- and Timing-Noise-Free Gravitational-Wave Detection

Yanbei Chen' and Seiji Kawamura®

reek endi
PRL 97, 151103 (2006) PHYSICAL REVIEW LETTERS 13 OCTOBER 2006

Interferometers for Displacement-Noise-Free Gravitational-Wave Detection

eck ending
PRL 98, 141101 (2007) PHYSICAL REVIEW LETTERS 6 APRIL 2007

Demonstration of Displacement- and Frequency-Noise-Free Laser Interferometry
Using Bidirectional Mach-Zehnder Interferometers

Shuichi Sato,]‘:E= Keiko Kokeyama,2 Robert L. \N::u'd,3 Seiji Kawamura,' Yanbei Chen,4 Archana Pai,4 and Kentaro Somiya4
week enamg

PRL 103, 171101 (2009) PHYSICAL REVIEW LETTERS 23 OCTOBER 2009

Development of a Displacement- and Frequency-Noise-Free Interferometer in a 3D Configuration
for Gravitational Wave Detection

Keiko Kokcyama,l’:zz Shuichi Sato,? Atsushi Nishizawa,’ Seiji Kawamura,* Yanbei Chen,” and Akio 1*}ugamu:3t06 43/88
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IOP Publishing

Class. Quantum Grav. 31 (2014) 245006 (9pp) doi:10.1088/0264-9381/31/24/245006

Classical and Quantum Gravity

Juggled interferometer for the detection of
gravitational waves around 0.1-10Hz

D Friedrich', M Nakano~, H Kawaﬁmura'%, Y Yamanaka®,
S Hirob.':ly.':lshi5 and S Kawamura~
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M8 Kobayashi-Maskawa Institute

il for the Origin of Particles and the Universe

About KMI Members & Visitors Research Divisions News & Topics Seminars

Status, Results, and Future Plans for LIGO and
Virgo

m # KMI Colloguium £ 2018-02-23 10:00

(» David Shoemaker W other

The LIGO and Virgo gravitational-wave detectors, supported by the LIGO Scientific Collaboration and Virgo
Collaboration, have now detected both a handful of binary black holes as well as a fortuitous capture of signals
from a binary neutron star, enabling a world-wide electromagnetic followup. The technique and the
fundamental physics challenges to the detectors will be presented, a summary of the astrophysics results given,

and a roadmap for future detectors sketched.
https://www.kmi.nagoya-u.ac.jp/eng/seminar/1045/ 2024/3/5

Gravitational Wave Astronomy: We can hear the
dark universe!

m # KMI Colloguium £ 2018-02-26 13:00

i Karsten Danzmann |l KMI Science Symposia (ES635)

For thousands of years we have been looking at the universe with our eyes. But most of the universe is dark and
will never be observable with electromagnetic waves. Since September 14th , 2015, everything is different:
Gravitational waves were discovered by ground-based detectors! We have obtained a new sense and finally we
can listen to the dark side of the universe. In 2017 ESA has selected the LISA mission concept for the L3 large
mission flight opportunity with a foreseen launch in 2034. LISA will comprise 3 spacecraft at the corners of an
equilateral triangle with 2.5 million km arms in a heliocentric orbit trailing the earth. It will form a laser
interferometer with 3 arms and 6 laser links, observing low-frequency gravitational waves with frequencies from

less than 0.1 mHz up to more than 0.1 Hz. https://www.kmi.nagoya-u.ac.jp/eng/seminar/1050/ 2024/3/5
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