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Torsion-bar Antenna
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Example Sensitivity
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bar length: 10 m, bar temperature: 4K
Laser power: 10 W

_ Sensitive to low-freq. GWs even on the ground



A stochastic GW background
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Design Sensitivity of Phase-l|
TOBA
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Active vibration
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New Observation Method
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New Observation Method
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O
Antenna Pattern Function

(a) Single-output TOBA (b) Multiple-output TOBA
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TOBA is set at TAMAZ300 cite



The detection volume
occthe event rate
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Parameter Estimation (CBC)

Single-output  Multi-output
7 LN
m; Mmoo« ) L Y |(S/N), S/N|AQ; AQ
(M) [Mgy] [rad] [rad] [rad] [rad] [sr]  [sr]
10* 10° 1.0 1.0 1.0 1.0 299 35.3|4.02 0.0253
2.0 —1.0 0.5 3.0 | 46.1 54.3|2.70 0.0207
1.O —1.5 0.5 4.0 40.1 50.6]23.2 0.258
—-3.0 0.5 1.0 0.0 25.0 32.2]0.765 0.0265
3.0 1.5 1.0 2.0 | 234 31.9|47.2 0.348
—1.0 1.0 0.5 6.0 486 55.8]2.90 0.0188
—2.0 -0.5 1.0 5.0 268 34.4|1.47 0.0757
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Res. Freq. in horizontal plane = 0.18 Hz
Res. Freq. in vertical plane =0.13 Hz ﬁ> Multi-signal observation
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Vibration Isolation Table

« Translational mofion couples to rotation monitor
« Asymmelry excites rotational vibration

» Vibration isolation at low freqs is necessary
goal : Reduction rate: 1/10 @ 0.1-10Hz

(offline decoupling rate : 1/100)

» Active vibration isolation (Hexapod)
Compact, low freq. vibration isolation

Vibration
sensor

Feedback




Hexapod
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Vibration Isolation Rate
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Cryostat

Remake the vacuum tank
used with the first prototype

Thermal shield
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Pulse tube cryocooler
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