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AdV+ project

300kW

300kW

80W 40W

- O4 : 40W
- O5 : 80W
- Post-O5 : 250W
- E-T : 500W
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Outline

Parametric instabilities (Pis) are a real limitation to power increase

What are Pis?

Mitigation strategy

Results
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HG modes
Stable cavity : non degeneracy of HG modes’ resonance frequencies



𝛿𝑥 𝑡 = 𝛿𝑥0 × cos Ω𝑡
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Light scattering
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Optical fiber

Acoustic wave

𝜔
Signal

𝜔 − Ω
Stokes

𝜔 − Ω
Anti - stokes

08/11/2021 6

Brillouin scattering in fibers

Spontaneous Brillouin scattering

Parametric Amplification

Beat note

Stimulated Brillouin scattering



Evans et al, Phys. Lett. A, 374(4), 665-671 (2010)
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PI due to mirrors internal modes

cavity

Instability condition

𝓡 =
𝑃𝑖𝑛𝑡 × 𝑄𝑚 × 𝑄𝐻𝑂𝑀
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Radiation pressure-based mitigation

Lasaer AOM AOM

Horizontal 
deflection

Vertical 
deflection

- Random access
- Fast deflection

35cm

- Mechanical damping
- Light scattering -> Optical damping

𝜋/2

Damping by 
radiation 
pressure

Passive : radius of curvature control, Mechanical dissipation
Active : Electrostatic control



• Control via UHD software on linux machine

• IQ composition with carrier frequency up to 6GHz 

• Change of frequencies within ~2-7ns
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Fast and Random access : USRP



Laser

Collimator

08/11/2021 10

Fast Deflectors

Δ𝜃𝑑𝑖𝑣
Δ𝜃𝑑𝑒𝑓

≃
1

6

~50ns

17W

3,6W
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Conclusion

Implementation for Post-O5 : Optical mitigation

Mitigation efficiency : Simulations to be conducted…


