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Figure 1: Green Lock configuration for LCGT
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[[ Each components ]]

Phase comparator

= 1 V /rad
(see LCGT wiki : http://gwwiki.icrr.u-tokyo.ac.jp/JGWwiki/LCGT/subgroup/ifo/ISC/TaskList/LockAcquisition)

Innolight PROMTHEUS: PZT actuator

= 2 MHz /V
** catalogue spec.

Servo filter for PZT loop (One zero version)

servo gain @DC = 0.01

zero freq. (1) = 10 kHz

zero freq. (2) = 0 Hz

Servo filter for PZT loop (Two zero version)

servo gain @DC = 0.01

zero freq. (1) = 5 kHz

zero freq. (2) = 5 kHz
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[[ Noise Response to fIR ]]

OTF = openloop transfer function

* f_{IR FR} In(2) --> Out(1)

OTF = 1 / (1+G)
f < UGF OTF = 1/G
f > UGF OTF = 1

* f_{offset} In(5) --> Out(1)

OTF = G / (1+G)
f < UGF OTF = 1
f > UGF OTF = G

* f_{PSL} In(1) --> Out(1)

same as LO, but the sign is flopped.

* Shot noise (PLL) In(4) --> Out(1)

LO "f-->phi"
OTF = G / (1+G) * f

* Servo Electronics Noise (PLL) In(3) --> Out(1)

Shot noise "phase comparator gain"
, "phase comparator gain" = 1 shot noise OTF
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[[ Amount of noise source estimation ]]

* Shot noise of the phase comparator

= 2.5e-8 rad/sqrt(Hz)
Wiki =>

* Servo Electric noise

= 100 nV/sqrt(Hz)

PZT loop UGF = 20 kHz

100 nV worst case

* Frequency noise of the laser free-run

= 1.0e+4 / f Hz/sqrt(Hz)

* Local Oscillator freq. noise

** Agilent E8663D-UNX catalogue spec.

= 5e-5 / f^2 Hz/sqrt(Hz) --> freq. noise = 5e-5 / f Hz/sqrt(Hz)
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[[ Each components of Green PDH ]]

Cavity pole for green laser

= c / 4 / L / (Finesse for green laser)

= 2.5 kHz

Finesse for green laser = 10

Demodulation gain for GrPDH

Resonant width in freq. of the arm cavity

= fFSR / (Finesse for green laser)

1 Volt

Demod Gain for GrPDH = (Finesse for Gr) / fFSR

= 2e-4 V/Hz

fFSR = c /2 /L = 50 kHz

Servo filter (F_GR)

servo gain @DC = 0.1

pole freq. (1) = 0 Hz

zero freq. (1) = 2.5 kHz

Servo filter (F_GR1)

servo gain @DC = 1

zero freq. (1) = 0 Hz

pole freq. (1) = 10 Hz

Servo filter (F_MASS)

servo gain @DC = -1e+3

zero freq. (1) = 10 Hz

pole freq. (1) = 60 Hz

zero freq. (2) = 3 Hz

pole freq. (2) = 0 Hz

Mass Actuator (A_MASS)

servo gain @DC = 5e-6 um/V * m2Hz

= 4.7e+5 Hz/V

pole freq. (1) = 1 Hz

m2Hz = 2/lambda * c/2/L

= 9.3e+10
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[[ GrPDH noise TF ]]

cross-over freq. mass servo

cavity displacement 100Hz

* Seismic noise 100 Hz

* SHG noise, VCO noise, f_{GR} 100 Hz

* Shot noise GrPDH SHG, VCO, f_{GR} cavity pole

cavity pole freq. = 2.5 kHz --> pole zero

* fIR -> fcav
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[[ Amount of noise source estimation ]]

* SHG induced noise

1e-5 (phase noise, f>10 Hz) --> 1e-5 * f (freq. noise)

** measured spectrum at Caltech 40m: LIGO G1000311-v2

* Seismic noise

= 1e-9 / f^2 m/sqrt(Hz)

* Shot noise of Green PDH

= 8e-6 Hz/sqrt(Hz)

???

* VCO freq. noise

** Agilent E8663D-UNX catalogue spec.

= 5e-5 / f^2 Hz/sqrt(Hz) --> freq. noise = 5e-5 / f Hz/sqrt(Hz)
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