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1 New Layout

By adjusting the injection site of the CAF, the actuation on the CLF-B VCO can then also
drive the CAF frequency, imprinting the pump phase and the CLF-fiber phase into the CAF
signal. An additional mixer is needed as the CAF must now be referenced from the 203
MHz squeezer signal. As far as I can tell, all workable alternative configurations also need
the extra mixer and phase reference to the 3.125MHz master oscillator.
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Figure 1: Signal Flow analysis of phase noise in the CLF and CAF loops with the modified
CAF layout.

Which corresponds to the open loop couplings (only CAF has changed).

ScLrir = NCLF-B + AcLr-B — NCLF-A + NCLF-F — NIFO + Asqz (1)
Scrrar = Neves + Acies — Novra + Nevpr — Npump (2)
Scarpir, = —Nevpa + Near + Acar (3)
Scarir = Novrs + Acurs + Novrr — Noar — Acar — Niro + Asoz (4)
Ss0z = Noump — Niro + Asqz (5)

Now skipping to the closed loop equations:
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1 ~ N
S = ———(—Ncrra + N, 6
CAFPLL = 77 GCAF( CLF-A CAF) (6)

Scarir = +Newr.s — GarScrrar + Nevrr — Near + GoarScarpiy — Niro — GirScLrir
(7)
(8)

which in the limit of infinite G, becomes

1

S = ——(=Ncipa + N, 9
CAFPLL = 77 GCAF( CLF-A CAF) (9)

Scarir = Nevra — Near + GearScarpin — GirScrrir + Npump — Niro (10)
or, fully reduced:

1 N N
S = (Newra — Near) +
CAF1F 1 + GCAF( CLF-A CAF)

1

—— (Nowmo — N, 11
1+G1F< pump — V1FO) (11)

which properly shows the residual noise in the interferometer loops, as desired for the CAF.
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