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Squeezing for ET
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• Squeezing still not measured
• Flooding... Power shutdown... Hope to have a measurement by the end of the year

• Homodyne detection in a new vacuum tank
• Will allow for comparison measurement in-air/in-vacuum

May 2025
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• Theoretical paper on 3-mirror cavity published
• https://iopscience.iop.org/article/10.1088/1361-6382/adb827
• Design elements of 3-mirror cavity in 2 cases:

• Case 1: A single 3-mirror cavity could be used in place of twotwo-mirror cavities (mainly studied at APC)
• Mainly studied at APC
• Need symetrical 3-mirror cavity leading to a double peak shape
• In this paper: what influences this shape (and thus squeezingproperties)

• Case 2: Each two-mirror cavity could be replaced by a 3-mirrorcavity => variable finesse cavity
• Mainly studied at IJCLab
• Need asymetrical 3-mirror cavity, each sub-cavity being locked outof resonance => no double peak
• In this paper: how to design a stable 3-mirror cavity

https://iopscience.iop.org/article/10.1088/1361-6382/adb827
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• Experimental results on table-top 1-m scale 3-mirror cavity
• Paper on arXiv and submitted to Optics Letter
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https://arxiv.org/abs/2505.03416
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• Project of suspended 50-m scale 3-mirror cavity in CALVA
• Aim at demonstrating lock of the suspended cavity and phasedetuning of light induced by the cavity (linked to frequencydependent squeezing)
• First implementation for variable finesse cavity (case 2) but ,aylater on be turned into case 1 (symetric cavity in collaboration withAPC)
 Funding from DIM Origines (196 k€) for the clean room

• Now waiting for the signature of the contract between Observatoirede Paris and CNRS DR4 (since November 2024...)
• Goal to have the room by summer 2026

 ANR proposal with LKB and LMA for optics, equipment andpostdoc in phase II (waiting for the result soon)
– ERC proposal (including vertical periscope) not selected to phase II(we can think about resubmitting in october 2026)
 P2I (Université Paris-Saclay) call for renewal of the pumpingsystem (60 k€) waiting for the result



Activities inside the ET collaboration
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• Now co-chair of the ET Squeezed Light Work Package
• ET document on the filter cavities design

• Beam pipe diameter
• Fitting the cavities inside the main tunnel
• Need to develop suspended vertical periscope!(between 2 and 4 meters depending on the finaldesign)

• Task force work to reduce the costs
• https://gitlab.et-gw.eu/et/eto/eto-task-force-detector-layout-2025-comments-from-etc
• Back to 2-mirror cavity => we must convince of thenecessity to keep 3-mirror cavity implementationpossibility

https://gitlab.et-gw.eu/et/eto/eto-task-force-detector-layout-2025-comments-from-etc
https://gitlab.et-gw.eu/et/eto/eto-task-force-detector-layout-2025-comments-from-etc


Filter cavity in the arms design - triangle baseline
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Filter cavity in the arms design - 2L baseline
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