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Run

# days

S1

17

Sept ‘02 n
S2 59
Feb 02-Apr 03 ] o1
- T
S3 70 — 3 1e20)
Nov 03-Jan 04 %

le-16

Best Strain Sensitivities for the LIGO Interferometers

Comparisons

among S1 - S5 Runs

LIGO-G060009-01-Z

i

LLO 4km - 51 {2002.09.07) |-
LLO 4km - 82 {2003.03.01) |

LHO 4km - 83 (2004.01.04) |
LHO 4km - $4 (2005.02.26)
LHO 4km - 85 (2006.01.02) [

S4
Feb- March 05

30

S5
Nov 05-Sept07

> 1 year

LIGO I SRD Goal, 4km
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Frequency [Hz]
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2007 E9F [Z#E T L /=& a8 5 TD
LIGO-Virgo duty cycle

Hanford
4 km
4.7 days
35%

Livingston
4 km

1.3 days

10%

L1: 76%

H1: 87%

Virgo: 81%

« 58% triple coincidence duty cycle for H1, L1 and Virgo
* 549% quadruple coincidence duty cycle including Hanford H2
* 40% quintuple coincidence including GEO600
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DECIGO

DECI-hertz Interferometer Gravitational Wave Observatory

Scientific Goal

Beginning of the U. = Inflation model
NS-NS binary = Acceleration of the U.
BH-BH binary = Formation of giant BH

sky averaged sensitivity and amplitude

[(Hz) /]

10_18 T T T T | T T T T | T T T T | T T T T | T T T T ‘ T T |
... LI?A NS+NS (1.4+1.4M
........ *z<1 (SN>26: 7200/yr)
-\ Bﬁ;""'~ +z<3 (SN>12: 32000/yr)
1020/ 743/\/(} ....... *z<5 (SN>9: 47000/yr)
@; g, **+... IMBH (100+100M,,,)
ST, * «2<1 (SN>1000: 2/yr)
N e merger . FP—DEJICO
10-221 PN
. S\ ol el
ol [D+WD /VS ........ 3 year-correlation
1024~ \ NS+NS @ S /
[ N N B R B B l. LN |- PR T ) VA T R T
102 100 102
f [Hz]

Drag-free satellite

Pre-conceptual Design

FP Michelson interferometer
Arm length: 1000 km

Orbit and constellation: TBD
Laser: 532 nm, 10 W

Mirror: ¢1 m, 100 kg
Finesse: 10

Drag-free
satellite

Arm cavity

Arm cavity

Drag-free satellite
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TAMA/ZLBE A DX+

TAMA data-taking runs including long-term observations

Run Term Year Live TlIIlE {Hr:-ua}
DTI 6-Aug — T-Aug 1999

DT2 | 17-Sept — 20-Sept 1999
DT3 | 20-Apr — 23-Apr 2000
DT4 | 21-Aug — 4-Sept 2000
DT5 | 2-Mar — 8-Mar 2001
DT6 | 15-Aug — 20-Sept 2001
DT7 | 31-Aug — 2-Sept 2002
DTS | 14-Feb— 14-Apr 2003
DT9 | 28-Nov— 10-JTan 2004

EETI102ER O AT —3%ETE

DT7-9M £ 45 Hh(LLIGO (GEO)DERRIEEL->THY. fE,‘I?FeWGMEEPIE?E
BRRERSIUN—AMNERLEEICBEALTENETNHR TEMNRXEREE,
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Construction of CLIO

Acheved Pressure

- 100m Arm -

6X10 5 Pa

by a 800 litter Turb
y Cryostat -

. 2X10 ®Pa

y Lexdrlline- 100m Arm

v

=

i L
-




.2]
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Displacement [m/Hz

CLIO /CLtBEZFBE
(300K — 20K)

ki)
l[r'

e

i“f"jﬁ“ﬂ”if - Mirror size _
= g ® 10cm, técm
:“-‘ \
i | s
Sapphire mirror
(300K)

Fused silica mirrof

2~ _(300K)
i R
\ = -
L) W M z s
- Sapplre mu‘ror\ g
- (20K) . b !
I b \
\
] | | ] { ESE P W | \ ] ] | ] ] Ibl ! | l I | I |
| ! 14 567 ] 2 14 567 . 2 3 4567
10 10° 10°

Frequency [Hz]
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View Ranges of Gravitational Wave Detectors

R TlL. LIGO (USA), VIRGO
(French-Italian), GEO (Germany-
England), TAMA (Japan)®DFi$&t
NEILTLVS,

2EPMHFESKOEEX, AL
8RR T—FEHT-VY105. I/WEKDKkm
FibEH X Z Z BRI (20Mpe)ET B
HN—TF B B, TNEERTEL L) RS

FRAANE, MJINIRGD

© L Galaetic GEoup
Lo e s s I_-_.I_'

ki
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Galactic Group.” §
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EM2

EM2

Detector A

2nd MC

1st MC

_aser

Detector B /

LCGT DIHFEER

2DDFHEANRELLGVELIICEESND

EM1

25t

18 OF B ORARE

~
>) — ‘
\\ EM1
EM2
RI'=0.9995%
PR Sapphire
I t Opti Tamp.: 20K
Nput Uptics 2nd MC Perpen.
Twa Mode Cleaners arm cavity Main Interfaromatar
and Modulation Unit 400kW Resohant Sldeband
1st MC Lehath: 120mm Extraction config.
Bhgth;
Length: 10m Finfna: 1200 with Power Recyeling
Finassa: 1700 M2
iakh= Rf=0.995
mr Sapphire
Temp.: 206 Inline arm cavity
Laser EOM F1 MMTL Mmr3  Fused Silica Length: 2000m
Tull? +300k | g Finasse: 1250
== 100w 1kw n 400KW D
150w PRM FM1 EM1
Rr={.72 SEM
et PRA:10 7] Racn.S%  Signal Band: 200Hz
M{1 MC2 Damaid.
signal signal Pl Gravitational
i'] Wave signals
IFO IFD
slgnals

signals

OQutput Optics
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Advisory Committee

LCGT Senior

Project Leader
K.Kuroda(ICRR)

Project Manager

Technical Advisors

) &

Institute committee
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~

_/

. M.Fujimoto
M.Ohashi(ICRR) K. Tsubono
| |
Analysis o .
Theory N.Kanda(OCU) Tunnel Facility Vacuum System Interferometer Cryogenic System Laser-Input Opt Infrastructure
T.Nakamura(TAP) ’ M.Ohashi(ICRR) Y.Saito(KEK) M.Ando(Phys) T. Suzuki(KEK) N. Mio(Mater) S.Kawamura(NAO)
e Data Taking S D) e N | Y N2 Y N2 R
Perturvation a DE}I'ZtsSn:irEgN A(y)s) a Vacuum a Design Cryogenic Sus Laser Source
M.Sasaki(Yukawa) ’ R. Takahashi(NAO) K. Arai(NAO) T.Haruyama(KEK) M. Musha(ILS)
\ J - J \ J - J - J
( ) ( ) ( ) ( )

umerical Simulatio
M.Shibata(GSS)

-
Data Analysis
H.Tagoshi(OU)

. J

)
Data Analysis(ll)

N. Sato(KEK)
—_ @@

Tentative for FY2008

|_|Cryogenic Vacuum

T.Uchiyama(ICRR)

- J

| | Suspension Sys

A. Araya(ERI)
I\ J

-

Heat Conductor
T. Suzuki(KEK)
J

Input Opt. Sys
S.Moriwaki(Mater)
N J

s B
Isolator

[|R. Takahashi(NAO)

G J

Ve
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Refrigerator

T Tomaru(KEK)

J

e B
Mode Cleaner

| S. Telada(AIST)
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)
SAS
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Mirror
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TAMA-LIGO MOU

— Attachment 1 F%&tLocking modeltR3i

— Attachment 2 FERRIEED Y 7N

— Attachment 4 Fi55tL2aL—2FHF
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— Attachment 6 (&Es. Y774 Vi)
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GRAVITATIONAL-WAVE INTERNATIONAL COMMITTEE
GwIC

February 20, 2005

Dr. Hiroshi Komiyama, President
The University of Tokyo
7-3-1, Hongo, Bunkyo, Tokyo 113-8654

Dr. Yoichiro Suzuki, Director
The Institute for Cosmic Ray Research
5-1-5, Kashiwanoha, Kashiwa, Chiba 277-8582

Dear Dr. Komiyama and Dr. Suzuki:,

On behalf of GWIC, the Gravitational Wave International Committee, | am writing
to express our hope that you will place the highest priority on enabling the start and
rapid completion of the proposed Large-scale Cryogenic Gravitational-wave Telescope
(LCGT) Project.

The Gravitational Wave International Committee was formed in 1997 to facilitate
international collabeoration and cooperation in the construction, cperation and use of
the gravitational wave detection facilities. Its members are the directors of the major
gravitational wave detector projects. It is affillated with the International Union of Pure
and Applied Physics (IUPAP) as a sub-committee of IUPAP's Particle and Nuclear
Astrophysics and Gravitation International Committee (PaNAGIC). It plays the same role
tor the gravitational wave detection community as the International Committee for
Future Accelerators (ICFA) plays for high-energy physics.

We understand that research groups at Tokyo University and The Institute for
Cosmic Ray Research will shortly apply for budget approval of the LCGT Project. We
have followed the development of the LCGT Project for several years. The LCGT Project is
an ambitious effort to detect directly the gravitational waves predicted by A. Einstein.
The gravitational waves that LCGT s designed to observe will arise from violent
astronomical events, such as the collision of two black holes, the collopse of a starasa
pre-cursor to a supernova event, or the formation of the black hole that powers a
gamma-ray burst, Detection of the gravitational waves from events like these will have a
profound impact on science, both as a test of Einstein's theory of gravity — general
relativity — and as a new observational tool of astronomical discovery.

The LCGT would join two other kilometer-scale interferometric detector projects,
which are nearing completion in the United States and in Europe. It would also join four
other resonant bar detectors that are in operation, also in the United States and in
Europe. The nature of all these detectors, however, is such that a full characterization of
the gravitational wawves - their polarization and origin on the sky - requires detection in
an array of detectors scattered about the globe. Owing both to ifs high sensitivity and its
location on the globe the LCGT Project would add an impertant element to that global
array and, thus, play a key role in testing Einstein's theory of gravity and opening this new
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