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Michelson locked!

3km Michelson has been locked!

line shows feedback signal, lower line shows DC power of reflected light. The lock lasted 25sec in this video. Typically Michelson lock lasted 10sec to 1min tonight.

Congratulation for commissioning team and all KAGRA people!
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Y. Michimura et al.: Phys. Rev. Lett. 110, 200401 (2013) C — 0C
Y. Michimura et al.: Phys. Rev. D 88, 111101(R) (2013) 4
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Cheat Sheet

rotation frequency f_rot = 0.083 Hz
(T _rot=12 sec)

wavelength A = 1550 nm .

laser frequency v = 1.9e14 Hz

iInput power PO =1 mW

finesse F =120

cavity length L = 140 mm .

silicon length d = 20 mm .

silicon refractive index n = 3.69

silicon dn/dT = 2e-4 /K

silicon thermal expansion = 3e-6 /K

Super Invar thermal exp. = ~ 1le-7 /K

silicon AR loss | < 0.5 % / surface

incident angle 0 = 9.5 deg

FSR = 1.5 GHz

FWHM = 12 MHz .

current sensitivity ~ 6e-13 /rtHz
(~ 4e-11 /rtHz when rotated)

shot noise ~ 6e-16 /rtHz
thermal noise ~ 8e-16 /rtHz
(all @ 0.1 Hz)

Sun speed in CMBR = 369 km/s
orbital speed of Earth = 30 km/s
rotational speed of Earth = 0.4 km/s

History
Jul 2011: idea
Nov 2011: first run (10hour)
Jul 2012: data taking started
Oct 2012: continuous data taking
Oct 2013: shut down

cost < ~200A H



