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~ 200 Mpc for NS-NS
~ few events / year

theuniverse.com
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DFD does the frequency discrimination

i DFD )
(Delay-line Frequency Discriminator)
signal = cos (2*pi *f dt)

comparator LPF pre amp.
Arm displacement ~ 5 MHz (1 um)
\ ©| coarse DFD suppresses motion to ~ 100 Hz
- Switch to fine DFD to increase sensitivity
50

delay by a cable

e coarse discriminator ]
= time delay for = 7.5 nsec (1.5 m cable) INoise :

= +/- 33 MHz linear range ~ 3 Hz/Hz'2 @ 1 Hz limited by the comparator

e fine discriminator
= time delay for fine = 28 nsec (55 m cable)
= +/- 1MHz linear range
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A demonstration of how precisely we can control the length

400F=
300}
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frequency O » Initially the length is detuned
kHz] 3%
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0.0

300 ————
200

PDH signal 190 : : : :
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u3nn] —-100F
~30015 > 3 7 5 6
Time [minutes]
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A demonstration of how precisely we can control the length
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Detuning
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Power
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Difference between the 40m and aLIGO interferometer

40m

aLIGO

LSC - sidebands

11 MHz & 55 MHz

9 MHz & 45 MHz

LSC - 3f demod

v

v

Small Schnupp asym. \/ \/
Arm finesse (IR) 450 450
Green arm length stabilization \/ \/
Arm cavity power 3 kW 850 kW
GW readout Old copper bowtie OMC Monolithic OMC
WES IMC only IMC and IFO
Suspensions Single pendulum Triple & Quad pendulum
Optic Mass 0.25 kg 40 kg

Apr/17/2012 at LIGO Hanford Observatory
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