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A pickoff from the stable PSL light with frequency f0 double passes AOM1, driven at a
frequency f1/2. The light then travels to the fiber, gaining some noise n. It is then frequency
doubled. Assuming the feedback loop sets f1 = n and there are no additional noise sources,
the output light is given by f0 + n′, where n′ is noise caused by the frequency doubling
process (Figure 1).

A pickoff from the beam after the fiber double passes through AOM2 and is shifted by a
fixed frequency f2. The light is reflected back into the fiber, again adding noise n, to give
a frequency of f0 + 2n − f1 + 2f2. The signal is detected by an RF photodetector and
demodulated at 2f2, frequency divided by 2, demodulated at f1/2, and frequency divided
by 2 again to give an n/2 signal. It is low pass filtered, and the resulting signal drives the
VCO for AOM1 to compensate for the fiber noise n at low frequencies.
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Figure 1: Auxiliary Lock System

Noise sources in the system:

• AOM2 We will use a GPS syncronized OCXO (oven-controlled crystal oscillator) for a
stable voltage source. On short time scales, the crystal has very low noise: at 10 Hz,
the phase noise is up to −120 dBc/Hz; it goes down to the phase noise floor of −165
dBc/Hz by 1 kHz. On longer time scales, the crystal can drift - the aging of the crystal
(< 1× 10−9 per day) and temperature fluctuations contribute to drift (1.5× 10−8 per
oC). The GPS should correct for some drift, but I’m not quite sure how to account for
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how the GPS will help.

The noise df2 introduced by AOM2 will be directly present in the outout of the fiber
(Figure 2).

• Electronics

- RF frequency doubler and divider have phase noise floors of −178 dBc/Hz and −165
dBc/Hz, respectively.

• Phase matching - the signals that are being demodulated have to have the same phase.
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Figure 2: Auxiliary Lock System with a bit of noise
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