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Things One Worries About

Pockels cell before mode cleaner

e Low frequency beam jitter causes low frequency AM of the 12.3
MHz phase modulation, due to electric field gradient in Pockels
cell

e Electric field gradient in Pockels cell causes 12.3 MHz beam
jitter, which is turned into RFAM when suppressed by mode
cleaner

Pockels cell after mode cleaner

e Electric field gradient in Pockels cell causes 12.3 MHz beam
jitter, which is turned into frequency noise

* Electric field gradient in Pockels cell causes 12.3 MHz beam
jitter, which is turned into RFAM when suppressed by recycling
cavity

e Beam distortion by Pockels cell, with no mode cleaner to
suppress it
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Location of 12.3 MHz PC: Part of a Bigger
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12.3 MHz Beam Jitter from Pockels Cell After
Mode Cleaner: Crude Scaling to LIGO

1. Starting point:

* No noise contribution to the 40 m interferometer spectrum is
traced to the RF Pockels cell located after the mode cleaner.

e Assume that possible adverse effect of 12.3 MHz jitter is related
to beam jitter-to-phase noise conversion.

2. For LIGO, phase sensitivity will be enhanced ~100x, potentially
increasing susceptibility to 12.3 MHz jitter by the same factor.

3. LIGO arm cavity finesse will be 30x lower than in MK Il, increas-
ing the conversion of jitter to frequency noise 30%~1053x.

4. The recycling cavity will suppress beam jitter ~30x.

5. Beam jitter is converted to phase noise only in the presence of
length control system gain. The unity gain frequency in LIGO
will be ~100x lower than in Mk Il. Thus, gain at 12.3 MHz can

easily be reduced ~10%x, compared to Mk II.

Bottom line:

With RF Pockels cell after the mode cleaner, phase noise effects
in LIGO due to 12.3 MHz beam jitter can be made ~3x smaller
than in Mk Il, relative to shot noise limited phase sensitivity.
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Personal View on 12.3 MHz Pockels Cell
Location

1. Set the default Pockels cell location after the mode cleaner.

2. If new data from the 40 m lab, new theoretical insights or
experience with LIGO demand it, relocate Pockels cell between

the laser and the mode cleaner.
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RFAM Test Arrangement
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