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Locking Scheme
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Design Considerations

o VCO noise and dynamic range requirements.

e Locking Bandwidth of the PSL+Aux Laser phase
locking loop.

o Will feedback to the Temp. and PZT provide enough
bandwidth,

e if not, do we need a high bandwidth actuator (e.g.
phase modulator) in the 1064nm path (prior SHG).

o Requires ‘external’ doubling.
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VCO Noise Performance
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'60 | | | | L 1 [ 11 |
—|_ow Noise VCO (first stage)
- ow Noise VCO (second stage)
== QO CXO (measured)
-80 == CurrentVCO
- Model (first stage)
— Model (second stage)
N \
T T~
o -100 A —
m '\.\
S,
3
.5 _1 20 h_-..
2 N
a I I
140 i it
- . ""l S —
I -
[
'1 60 o) - "—ul lll
-180 e
10 100 1000 10000 100000

Frequency Offset [Hz]

First Stage VCO equivalent phase noise ~1 mHz/rtHz (flat)
Equivalent displacement @1064nm ~10-4 m/rtHz.
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VCO-Comm Noise TF
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VCO-Diff Noise TF

VCQOs -to- Differential Mode Freq. Shift (out 35)
Freq shift between X—-arm and Y-arm Lasers
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Summary

e Aux. Laser phase locking to PSL (via fiber) by feeding back to
the Aux. Laser Temp. and PZT with a BW~25 kHz (using TTFSS
Servo).

Assuming single mode fiber with no excessive fiber phase
noise (<100 Hz/Hz).

Green PDH locking feedback to TTFSS L.O. VCO with a BW ~2
kHz.

e Vertex Common Mode locking BW ~250 Hz.
o Feedback to the [FO Common Mode Broad aux input.
o Vertex Differential Mode locking BW ~30 Hz.
e Feedback to the ETMx,y Quads.
o Single Stage VCO is sufficiently low noise and has enough
tuning BW (+/-1MHz).
o Equivalent displacement @1064nm ~10-1* m/rtHz.
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