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SERORE

R&DIEH

(a)Sapphire fibers to suspend mirror
(b)Vertical spring in cryostat
(c)Material for mass and wire
(except for the mirrors and fibers to suspend mirror)
(d)Development and test
of sensors, actuators, motors in cryostat
(e) Thermal noise (Calculation, Q measurement
of wires and coating and so on)
(f) External vibration noise
(seimic motion, vibration of shield,
transfer function of payload and heat link)
(9) Initial cooling time

10
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Sapphire fibers to suspend sapphire mirrors

Class. Quantum Grav. 27 (2010) 084021 M Lorenzini

(a) (b) (c) (d)

Figure 2. Sketch of the steps followed to realize a monolithic suspension, as detailed in the text.
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Sapphire fibers to suspend sapphire mirrors
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Thank you for your attention !
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3. b-KAGRA

3.1 Requirement
(a) Installation in safe and clean
within the short period
(b) The temperature of the mirror
should be below about 20 K
(with about 1 W heat load).
Inital cooling time shoud be short (1 month).
(c) Control (and damping) of the position
and angle of mirrors at cryogenic temperature
(d) The sensitivity (10 Hz - 100 Hz) is not limited
by the thermal noise, external vibration noise,
and control noise.

18



3. b-KAGRA

3.2 Preliminary design
What should we do Iin near future ?

(1) How to assemble

Details of construction in clean room ....
(2) Control and damping system

to reduce fluctuation and instability
Actuators (what and where),
resonant mode (frequency and Q)
and so on
(3) Noise : Thermal noise, external vibration noise,
noise of control and damping system...

(4) How to suspend baffle for scattered light 19



3. b-KAGRA

Current status
R&D items in progress

Simulation for initial cooling time (Sakakibara)
Thermal and mechanical simulation (Koike)
Mechanical simulation (including thermal noise)

(Sekiguchi)
Simulation for transfer function of heat link (Aso)
Calculation of thermal noise (Yamamoto)

Sapphire fibers (Shibata, Ushiba, Chen, Suzuki)
Material selection for mass and wire (Tokoku)
Reflectance of DLC (Sakakibara)

Vertical spring in cryostat (Ishizaki, Sekiguchi)

20



