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Distribution of members

Members per “activity” FRTEs per “activity”Members by country



ET Italia and local group

OSB activities: ∼ 0.5 FRTE
ISB activities: ∼ 2.4 FRTE (squeezing, wavefront sensing and 
control, core optics and coating, stray light mitigation)

A. Perreca is co-chair of the “Optical Layout, Sensing and 
Control of the ET HF Interferometer” WG (Interferometer division 
of the ISB)
G. Ciani was co-chair of the “Squeezed light”  WG (Optics 
division of the ISB) until 16/04/2025 and currently is division co-
chair of the optics division (of the ISB)
M. Leonardi is “ET-Italia R&D Squeezing” coordinator.
G. Ciani is “ET-Italia R&D Stray light mitigation” coordinator.



From the PBS to the detector TDR
Detector TDR is an ET-PP deliverable. Due date for draft was Sept. 2024. Postponed to end of 2025.

Three inputs needed:
1. Product Breakdown Structure(PBS); with parameter tables
2. Optical layout
3. Detector layout

PBS (Product Breakdown Structure)
• ISB together with PO/Technical Coordinator
• PBS final structure is completed
• Parameter table submission incl. description field (23786 parameters)
• Transfer to ET PBS Database & Json File
• Convert database content into latex files then Pre-TDR: Check availability of descriptive reports and 

finally Compose writing team (asap; discussing logic of TDR structure)
Preliminary Detector TDR ET-PP milestone Feb. 2026



ET PBS database



ETO Task Force on detector layout



Optical Layout changes summarised
Summary of optical layout changes:
• LF filter cavities placed in the X / AC arm, with periscope coupling
• HF filter cavity relocated to the Y / AB arm with periscope coupling
• 2-mirror filter cavity design adopted, allowing reduced pipe diameter
• Shortened length of the LF input mode cleaner (IMC)
• HF IMCs merged into a single tunnel
• Beam routing for the Balanced Homodyne Detection (BHD) system passing 
through the beam splitter
• Additional reconfiguration of components, primarily by assuming that 
multiple major optics can be hosted in the same vessel ("tower merging")
• Re-assessment of auxiliary sensing systems, their requirements, and the 
implementation of these requirements, resulting in smaller, more accessible 
optical bench footprints.



Optical layout 2Ls 2024



Optical Layout 2Ls 2025



Blue Book available on archive

ET-PP deliverable. 

Opt-in possibility for ET 
Collaboration Members who did 
not participate in the writing 
directly but made significant 
contributions to ET. 

OSB developing Post-BB visions & 
plans, e.g. wave modelling, 
MDCs, how to deal with 
Calibration uncertainties etc 



ET Italia R&D activity at Trento

Trento RU is active in several ET Italia R&D WGs:
1. Core optics and Coating (E. Cesarini)

• WP8: methodology 

2. Quantum Enhancements (M. Leonardi)
• WP1:  development of integrated/fibered squeezed light source for ET LF
• WP6: mismatch effects on squeezing

3. Wavefront sensing and control (A. Rocchi)
• WP2: mode converter telescope, deformable mirror

4. Stray light mitigation (G. Ciani)
• WP4: measurement of dust-scattering contribution in realistic setting and 

verification of predictive models



Budget 2025
Type Description Category Request Assegnato

Instr
WSC.2/ITS.4 - Infrared viewer:  Necessario per allineare il fascio non 
visibile WSC 5 5

Instr
WSC.2/RLA.3a - Laser a luce verde a baso rumore: Necessario il setup 
interferometrico per la misura del raggio di curvatura WSC 7.5 7.5

Cons
WSC.2/RLA.3b - Ottiche e montaggi per la costruzione del setup di misura 
interferometrica WSC 14 10

Software Rinnovo licenza Comsol OTHERS 6

Instr SQZ/SRC: FFT analyzer QNR 16



Mode mismatch measurement and correction on ET
Mode-Mismatch measurement at 1550 nm

● Test cavity built and aligned at UniTn
● Cavity locked
● Measure lock stability and Unitary gain frequency of the lock 

control loop
● Measure the symmetrical and asymmetrical mode 

mismatch
○ Build mode-converter telescope
○ install quadrant photodiodes to measure MM

Mirror actuators, symmetrical and asymmetrical
● Symmetrical actuator built and tested (same as Virgo)
● Two kinds of asymmetrical actuators designed: Bi-metallic 

and mono-metallic
○ Bi-metallic tested and still damage its mirror 

substrate→design to be improved
○ Mono-metallic asymmetrical actuator to be built and 

tested

(Future tasks)

Picture of the bi-metallic 
asymmetrical actuator

Diopter as function of 
temperature

Hysteresis in 
astigmatism



Squeezed light source for ET LF

No budget request related to this WP in 2025 due to the overlap 
with CSN5 project “SQUEEZE”.
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Squeezing measurement
The spatial overlap between 
squeezed light and local 
oscillator has been investigated 
by measuring the visibility 
(V=90 ±1 %).

Signal Local oscillator



Squeezing characterization

𝛥 ො𝑞2 =  𝜂 + 1 −  𝜂 𝑒±2 𝜂𝑆𝐻𝐺𝐼𝑝

Squeezing level of 
−𝟏. 𝟓𝟕 ± 𝟎. 𝟎𝟓𝒅𝑩

Anti-squeezing level of
𝟐. 𝟏𝟔 ± 𝟎. 𝟎𝟕𝒅𝑩 

𝜂𝑆𝐻𝐺 = 42%𝑊−1 
𝑙𝑜𝑠𝑠𝑒𝑠 𝜂 = 35% 

Now that we demonstrated the 
capability of squeezing production, we 
will ask budget in 2026 to optimize this 
source for ET LF.

Budget request for 2026: approx. 35k



Mismatch effect on squeezing



Mismatch effect on squeezing, tabletop 
experiment 
• Anno 1:

• costruzione di una cavità triangolare stabile con loop di aggancio (PDH)
• Implementazione di un sistema di Auto Allineamento

• Anno 2:
• aggiunta di una seconda cavità gemella (o simile)
• integrazione del fascio di squeezing

• Anno3:
• misura e caratterizazione degli effetti di dephasing in funzione del mismatch e della fase di 

Gouy

Budget request for 2026: approx. 23k



Sensore di polvere compatto UHV compatible
Progetto in collaborazione con la sezione di Padova.

Motivazione: monitorare la contaminazione da polvere i ET e altri ground-based detectors 
durante le operazioni.

Idea di base: foglio di luce con array di fotorivelatori e algoritmi di analisi del segnale 
congiunto.

Work packages:

• Generazione del foglio di luce (PD)
• Damping del foglio di luce (PD)
• Posizionamento dei rivelatori e analisi del segnale (TN)
• Sviluppo elettronica (PD)
• Ingegnerizzazione package (TN+PD)

TN ha uno studente di dottorato in visita dalla Cina dedicato per un anno a questo 
progetto.

Budget request for 2026: approx. 7k
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