
SUMMARY



Irina Dvorkin -Prospects for populations of CBC
BBH and BNS: mass distribution and merger rate evolution
BHs in the lower mass gap? Implications for SN explosion mechanism?
BHs in the upper mass gap? Dynamical channel?
EM counterparts for intermediate black hole mergers?
Third generation detectors: PBH, POPIII BHs, IMBHs

Simone Mastrogiovanni - Prospects for cosmology
Bright sirens, dark sirens, spectral sirens
One year of Virgo_nEXT could be able to solve the Hubble constant tension

Massimo Vaglio - Prospects for fundamental physics and ECO 
Quantum BHs, Boson Stars, Fuzzballs
GW tests: inspiral-merger, ring-down

Ulyana Dupletsa – Science for different ET designs
Triangle10 km remarkable performance with respect to 2G
2L-15 km-45º improves by a factor of 2-3 detections and PE
Low frequency sensitivity crucial for accessing the early Universe and pre-merger alerts

Organizers: Matteo Barsuglia , Marica Branchesi , Barbara Patricelli



Giancarlo Ghirlanda – What EM facilities we have, will have, wish to have
Rates Nir/Optica instruments Radio arrays

High-energy satellites (example monolithic mission vs satellites)

Golam Shaifullah and Delphine Perrodin – PTA
array of MSPs, large work to identify PTA noise sources and to analyze the data 
All PTAs see a common, uncorrelated signal
consistent with GW background
Sources to be detected: SMBHBs and cosmological
Future large improvement with SKA
(MeerKAT and FAST already in operation)



Panel : Scientific objectives of different GW projects, 
the R&D needed, difficulties and opportunities

Rana Adhikari (Voyager), Stefan Ballmer (CE), Lisa Barsotti (A#), Viviana Fafone (VnEXT), 
Harald Lück (ET), Kentaro Somiya (KAGRA+ ad beyond), Bram Slagmolen (NEMO)

* What are the challenges in achieving the main scientific goals in the coming years?
* What lessons have been learned and what mistakes should be avoided when
transitioning from the present
generation to building the next upgrades or next generation of detectors?
* What challenges are involved in scaling up the detectors to the next generation (both
from engineering
and organizational point of view), and how these challenges can be effectively
addressed?
* How an international collaboration and coordination can play a role in the 
development and operation of
next-generation gravitational-wave detectors?
* In addition to detecting gravitational waves, what other scientific objectives (i.e. 
quantum mechanics, geophysics) or research fields can be explored or used with the 
next-generation detectors (i.e. machine
learning, AI in general)?







Third generation infrastructures
● Vladimir Bossilkov: A review of parametric instabilities and discussion of why 

the longer arms, higher power, and larger test masses of next generation 
detectors will make the PIs more challenging

● Craig Cahillane: Discussion of a new frequency stabilization scheme for CE 
necessary due to its longer arms

● Lucia Trozzo: Description of a prototype nested inverted pendulum for ET 
suspensions to reduce the height of the traditional superattenuator

● Satoshi Tanioka: Update on AlGaAs coatings including measurements of 
mechanical loss at cryogenic temperatures and discussion of dichroic AlGaAs 
mirrors necessary for new lock acquisition scheme

● Rana Adhikari: Update on Voyager including idea to detect 2 μm light with 
higher quantum efficiency by first upconverting it to 1 μm light

● Marc Andrés Carcasona: Analysis of scattered light in ET and a baffle design 
that will satisfy scattered light noise requirements



Site characterization
Reduction of Newtonian Noise
(1)How to measure seismic motion ? -> Fiber sensors 
(Katharina Isleif1 (isleifk@hsu-hh.de))



Site characterization
Reduction of Newtonian Noise
(2)How to derive Newtonian noise from seismic motion ? 
-> Neural network (Henk Jan Bulten), 



Site characterization
Report from Sardinia (Luca Naticchioni, Matteo Di Giovanni)



Site characterization
Report from Sardinia (Luca Naticchioni, Matteo Di Giovanni)



CTN – session

Experimental characterization and 
Modeling of the amorphous film 
structure hints on 
deposition and thermal treatment
(Laura and Kiran) Last news on Titania-Silica coating 

that need to be taken into account 
for near future upgrades
(Greame)

State of the art of AlGaAS/GaAs
crystalline coating for Post O5 
application investement
needed.
(Steve)

New materials (fluorides) and  
innovative treatment (hydrogenation) 
for future cryogenic application
(Federica and Frances)

Poster session 
Crystallization Ta2O5

Gallium Nitride

TiO2:GeO2 CTN

AlGaAs/GaAs CTN

MULTI-SPATIAL MODE

METROLOGY AT LOW T

E. Cesarini and J.Steinlechner



Moon and Space: Summary
• LISA (Oliver Gerberding)

• Moving forward
• Timeline: Adoption (2024), Flight acceptance review (2034), Launch (2036)

• DECIGO (Seiji Kawamura)
• DECIGO: design parameters being updated for PGW
• SILVIA: study for mission definition underway

• LGWA (Jan Harms)
• White paper: ongoing
• Various study ongoing

• Toolset for Adjustable Picometer – Stable Interferometers (Marcel 
Beck)

• Experiment ongoing for LISA

• Sub-femtoWatt laser phase tracking (Callum Sambridge)
• Experiment ongoing for “LISA and beyond”



High Frequency Detection



Cryogenic

Summary for ET-LF cryogenic and vacuum (Steffen Grohmann)



Cryogenic

Design and simulation (cryogenic, vacuum) for ET of ET pathfinder
(Katharina Battes, Henk Jan Bulten)

Results

Source 1:
cryopump 80 K for water trapping sufficient
10 km beam pipe conditions via low outgassing 
(instead of high pumping speed)

Source 2: 
conductance minimisation plus (cryo)pumping in upper tower needed to reduce 
flow according needs
more options will be studied (e.g. special water baffle upwards)

Source 3: 
cryopump section for hydrogen needed, additional to water pumping main section

 Pressures around mirror - H2: 3∙10-13 mbar, H2O: 1∙10-14 mbar,
water ice build-up ~2 years for 1 ML



Cryogenic

Design and simulation (cryogenic, vacuum) for ET of ET pathfinder
(Katharina Battes, Henk Jan Bulten)



Cryogenic

Design and simulation (cryogenic, vacuum) for Voyager and Mariner
(Radhika Bhatt)



Vacuum Chamber

Thermal Shield

Heat Path

Cryogenic

Cryostat at Rome for ET (Marco Ricci,Valentina Mangano)



Cryogenic

Cooled mirror



Thermal effects summary 1/2
• TCS in Advanced Virgo (M. Lorenzini)

• Several lessons learned from O3 and O4 commissioning and activities in test facility;
• Identified a number of upgrades for O5;
• Clear FOMs from ITF channels must be identified;

• Directly measuring mode-mismatch in coupled cavities (A. W. Goodwin-Jones)
• Simulations show that this is possible;
• Actual measurement performed at LLO;
• Table-top experiment do refine technique;

• Mitigation of point absorbers (M. Cifaldi)
• Point absorbers measured in the Virgo ITMs (indirect evidence of PAs on ETMs);
• Reported case of point absorbers cleaned from West ITM;
• Actuator based on single heating element and binary mask ready to be installed (waiting for NE venting);

• Mode-mismatch in Advanced Virgo (R. Cabrita)
• Phase camera can be used to measure mode-mismatch between recycling and arm cavities;
• Measurements interpreted after coupled simulation activity;
• Results in line with FSR scans.



Thermal effects summary 2/2

• Simulating marginally stable cavities in Advanced Virgo (A. Green)
• Finesse used to model effects of imperfections on some relevant ITF observables (like DARM 

OLTF);
• Imperfections affect error signals, and produce offsets;
• Results from simulations and commissioning being used for the optical design of upcoming 

Virgo upgrades;
• A# thermal modelling (A. Brooks)

• TCS in post-O5 era is going to be challenging (more stringent requirements);
• Intense modelling ongoing coupling FEA and optical simulations, including tolerancing 

studies;
• Work-in-progress, but solutions meeting requirements are coming out;

• Next generation Gravitational Wave Simulation package (H. Yamamoto)
• Many simulation packages around, non is doing everything;
• Need something like HEP GEANT4, user friendly (or transparent);
• Trans-Collaboration effort needed.











LF noise and control (1st session)
how to beat the low frequency wall?

Suspension 6D inertial sensors

Jiri Smetana

platforms stabilization

Bram Slagmolen

Compact PIP suspensions

Francesco Fidecaro
Large optics (100kg)

Brian Lantz

but, seismic and 
control noises are 

not the only 
offenders @ LF...

Scattered light

Eleonora Polini
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Low Frequency 

(Sensing + Control 1)
• Tackling difficult problems in low-frequency noise with a combination of studies of 

existing systems and development of new tools.

• There are now multiple technologies on the table for near-future seismic upgrades for 
both inertial and relative control.

• Most of the new approaches necessarily deal with noise in a MIMO way, to at least tackle 
the biggest cross-couplings at the design stage.



Low Frequency 

(Sensing + Control 2)
• For future lower-frequency instruments, our modelling tools and noise projections are 

becoming more sophisticated.

• “Controls Noise” is approaching the stage where we can add some terms to GWINC-type 
design tools.

• Rotational inertial sensor technologies can now meaningfully characterize sites and 
potentially improve performance.

• We see advanced MIMO controls tools entering the observatories, a goal we spoke about 
many times at previous GWADWs.







Poster location



Poster sessions



Social events





A few numbers

• 189 participants,  50 women, 139 men
• 37 early career scientists, 10 women, 27 men

• About 140 abstracts sorted by 30 conveners, 9 women, 21 men

• 89 speakers for 30 hours, 22 women, 67 men

• 64 posters listed, 40 printed on site, 3 hours dedicated to posters

• 14 children



Many people contributed

International Advisory Committee 
L.Barsotti (MIT), S.Ballmer (Syracuse), 
M.Barsuglia (APC), B.Berger (Stanford), 
K.Dooley (Cardiff), V. Fafone (Rome), S. 
Hild (Maastricht), S.Kawamura (Nagoya), 
K.Kokeyama (Cardiff), D.McClelland
(ANU), M.Mantovani (EGO), J.McIver
(British Columbia), M.Punturo (Perugia), 
P.Puppo (Rome), D.Reitze (Caltech), 
S.Rowan (Glasgow), R.Schnabel
(Hamburg), D.Shoemaker (MIT), 
J.Steinlechner (Maastricht), B.Willke (AEI)

Conveners
Rana Adhikari, Nancy Aggarwal, Koji Arai, 
Yoichi Aso, Matteo Barsuglia, Marica 
Branchesi, Daniel Brown, Elisabetta 
Cesarini, Yanbei Chen, Shtefan Danilishin, 
Katherine Dooley, Jenne Driggers, Viviana 
Fafone, Hartmut Grote, Stefan Hild, Seiji 
Kawamura, Kevin Kuns, Kirk McKenzie, 
Shinji Miyoki, Conor Mow-Lowry, Barbara 
Patricelli, Paola Puppo, Alessio Rocchi, 
Daniel Sigg, Bram Slagmolen, Kentaro 
Somiya, Jessica Steinlechner, Sebastian 
Steinlechner, Michael Tobar, Gabriele 
Vajente, Kazuhiro Yamamoto 



Scientific Organizing Committee
• Rana Adhikari
• Marica Branchesi
• FF
• Shinji Miyoki
• Kentaro Somiya
• Gabriele Vajente



Without them, it would not happen

Scientific Secretariat
Lucia Lilli, Claudia Tofani, 
Giacomo Betti
IT: Gabriele Lo Re 
EE: Maurizio Garzella

Local Organizing Committee
• Lorenzo Bellizzi
• FF
• Maria Antonietta Palaia
• Lucia Papalini
• Barbara Patricelli
• Massimiliano Razzano
• Michele Vacatello



See you next year

in Australia
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