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Control electronics
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TAMA
Japan

Site: Tokyo
L=300m

GEO
Germany & Great Britain

Site: Hannover
L=600m

VIRGO
(Italy & France)

Site: Pisa
L=3km

LIGO
U.S.A.

Site:
Hanford 1
L=2km

Hanford 2
L=4km

Louisiana
L=4km
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Recombine III 00/9 - 01/9

1995 Project started
1996 Facility construction

completed
1997 Vacuum system

completed

1999/8 Data Taking 1 11h
1999/9 Data Taking 2 31h
2000/4 Data Taking 3 13h
2000/8 9 Data Taking 4 167h
2001/3 Data Taking 5 111h
2001/8,9 Data Taking 6 1038h

2001/10- Recycling experiment

2002/8-9 Data Taking 7 25h
One Arm
97/8 - 98/4

300m
FP cavity

Mode Cleaner
97/4 - 97/12

Mode Cleaner
+ 10W Laser
98/1 - 99/1

1
0
W
La
se
r

300m
FP cavity

10m
Mode Cleaner

Recombine I
98/5 - 99/1

Recombine II 99/2 - 00/6

Recycling I
01/10 - Present

History of TAMA development



 Status of TAMA300 (I)

DT6: 50 (2001/8-9)

DT6



DT1 1999 Aug. 6-7   1     11 hours

DT2 1999 Sep. 17~20   3     31 hours

DT3 2000 Apr. 20~23   3     13 hours

DT4 2000 Aug. 21~Sep. 4 13   167 hours

DT5 2001 Mar. 2~8   6   111 hours

DT6 2001 Aug. 1~Sep. 20 50 1038 hours

DT7 2002 Aug, 31~Sep. 2   1     25 hours

TAMA  (DT: Data taking)

science run



: h = 5 x 10-21 /Hz1/2

NS SNR10 : 33kpc

 ~ 

: 1038 (86.5%)

20m

: 709 (59.1%)

talk

DT6
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mass of a member star

Steller BH binary
10Mo ~34kpc

Macho BH binary
0.5Mo ~17kpc

NS binary
1.4Mo ~33kpc

DT6: SNR to compact binaries
ispiral matched filter

SNR=10



Observation calendar
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Tape exchange
Total obs. time: 1038:07:35, Duty cycle: 86.5105%
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 Matched Filtering
1~2Mo (  et al.)
TAMA-LISM coincidence ( ( ),  et al.)
~0.5Mo Macho BH (  et al.)
BH ringdown ( , ,  et al.)

 Burst analysis

(  et al.)

 Periodic source
SN1987a remnant possible

(  et al.)

 Wavelet
Chirp Wavelet (  et al.)

DT6



Gravitational wave search:
Compact binary Inspiral

Matched filtering analysis Tagoshi, et al.)
We analyzed 1000 hours data of  DT6 by matched filtering to search 
for compact binary inspirals

Upper limit to the event rate:
•DT2: 0.59/hours (0.3-10Msolar)  (Phys.Rev.D63,062001(2001))

•DT4: 0.027/hours (0.3-4.7Msolar)

•DT6: Upper limit to Galactic event rate:

0.0095/hours (1-2Msolar)

TAMA-LISM coincidence analysis (Takahashi’s talk)
is also done



Matched filter
• Detector outputs:

known gravitational waveform (template)

noise.

• Outputs of matched filter:

• noise spectrum density

• signal to noise ratio 

• Matched filtering is the process to find optimal 

parameters which realize 
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Upper limit to the Galactic event rate

threshold=16  ( S/N=11)  (fake event rate=0.8/year)

Efficiency for Galactic events

•We also obtain upper limit to the average number of 
events over threshold by standard poisson statistics analysis  

N=2.3 (C.L.=90%)

•Data length used : T 1039 hours

Upper limit to the Galactic event rate

0.23 (from simulation)ε =

N
=0.0095 [1/ hour] ( . . 90%)C L

Tε
= =

c.f. Caltech 40m : 0.5/hour (C.L.=90%)
Allen et al. Phys. Rev. Lett. 83, 1498 (1999).
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Burst wave analysis (4)
--- DT6 data analysis ---

Data Taking 6 (Summer 2001)
Analyze last 1-week data
Bandwidth : 500Hz

Rejected data : 20% 
(False dismissal rate : 1ppm)

Improvement of 
false event rate : 1/1000

Still worse than stable hours 
in DT4, and Gaussian noise level

Event rate for 10msec GWs
hrms 1x10-17 : 1 events/hour
hrms 3x10-17 : 10-2 events/hour
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 Continuous GW wave search
at around 935Hz from SN1987a remnant

(Soida, et al.)

Continuous wave from SN1987A

Expected Waveform: Sinusoidal
(f=934.908Hz +/- 0.05Hz)

+ time dependence of the sensitivity
+ doppler correction

(the earth's daily/yearly round)
+ spindown correction

(assume spindown rate: 2.5x10-10 [Hz/s])

Search: DT6 50days data



Search result

h=3.8x10-23

(False alarm rate 1.8%)

Theoretical upper limit from spindown rate: h=9.4x10-27



 Status of TAMA300 (II)

(2001/12~)

Forthcoming DT8
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Pinc = εloss Pinternal Pinternal = g Pinc

Pinc

εloss
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Preliminary
2002/9/29 Displacement sensitivity
Alignment noise (2001/06/03)
Detector noise
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Modulation noise
Recycled Michelson noise
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Frequency noise
Filter noise (feedback)
Seismic noise
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S1 (Scientific run 1)

2002/8/22-2002/9/9

LIGO GEO

TAMA

S2 (Scientific run 2)

2003/2/14-2002/4/14

LIGO+GEO+TAMA
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S1 & DT7

Common Lock of 5 interferometers: 9hrs 50min
Longest Common Lock stretch: 2hrs 24min

Coincidence Run (TAMA300, LIGO, and GEO600)
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 Summary



 TAMA300
7 DT6: 50 , 1000

h = 3.3 x 10-21 /�Hz @1.5kHz

 Data Analysis using DT6 data
Binary inspirals
Burst search
Continuous wave search, etc...

LIGO GEO

Summary



 Data Taking 8
TAMA300
LIGO GEO

2/14(Fri) 23:00(JST)  ~ 4/15(Tue) 7:00 (JST)

1 3  (23:00~7:00, 7:00~15:00, 15:00~23:00)
2

(20 )
( 178 )

Data Taking 8 R. Takahashi

( )
 3/16 :
 3/16 : (2/16 )


