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What did we learn this week?What did we learn this week?

 Effects of detection on near term plans
 Science case for 3G Detectors
 Cryogenics implementation plans
 Space detectors – status and plans
 Interferometer enhancements within ~ 12 

years
 (Global) Coordination of future development 

of 3G detectors
 Requirements for 3G detectors
 Interferometer configurations
(Workshop summaries have already been presented)
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Effects of detection on near term plans
(S. Vitale , L. Barsotti, S. Fairhurst)
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 GW150914 has raised 
many questions that 
must await additional 
discoveries
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GW150914 alone 
increased the 
number of known 
BHs by ~ 18%



The final message: 
what we can/can not do with a 2G network
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GWADW Elba, May 23, 
2016 GW1501914: Effects on Near Term Plans
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Science case for 3G Detectors
(S. Fairhurst, B. Sathyaprakash)
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Cryogenics
(K. Somiya, G. Hammond, K. Yamamoto, C. Wipf)

Cryogenics
(K. Somiya, G. Hammond, K. Yamamoto, C. Wipf)

LIGO-G16xxxxxc-v1 GWADW 2016 - Isola d'Elba 7
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Cryogenic Considerations for LIGO Voyager
Christopher Wipf
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KAGARA – Overview of the 20K configuration

Kazuhiro Yamamoto



Space Detectors
(J. Conklin, S. Vitale, K. Danzmann)
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 Stefano & Karsten
DID NOT TELL US HOW WELL LPF WORKS

 Stefano & Karsten
DID NOT TELL US HOW WELL LPF WORKS

LIGO-G16xxxxxc-v1 GWADW 2016 - Isola d'Elba 11



Space Detectors
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Meanwhile in the U.S….
 Astronomy mid-decadal review (National Academy) will have 

recommendations on NASA (re)engagement on LISA
 NASA L3 Study Team appointed with this in mind

 Survey/analyze candidate NASA/U.S. contributions…
 R&D plans (& hopes?) on a number of fronts:

 Lasers (GSFC)
 Telescopes (GSFC)
 Phasemeter(JPL)
 Thrusters(JPL/Busek)
And maybe…
 Photoreceivers(GSFC)
 Optical bench design/fabrication (U.Fl.)
 UV LED-based charge control & metrology (U. Fl.)
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Enhanced Interferometers (within 12 yrs)
(Y. Chen, L. Barsotti, G. Cagnoli, E. Capocasa. S. Steinlechner)
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(aLIGO upgrades)
Lisa Barsotti
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Gianpietro Cagnoli
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Virgo + KAGRA 
Collaboration

• End 2016 filter cavity characterization and losses measurements
•   2017 frequency independent squeezing production
•   2018 frequency dependent squeezing measurement

Eleonora Capocasa
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Balanced Homodyne Detection
Sebastian Steinlechner
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Riccardo Bassiri
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Coordination of Future Development of Large Detectors
(S. Rowan, D. Reitze , M. Punturo)
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 Possible models for GWIC’s role
• Assess the current GWIC roadmap, update it.
• Constitute a subcommittee focused on aiding international planning of 

future facilities
(Directly?) interact with funding agencies?
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From the ILC home page: 
“In order to begin developing 
international funding mechanisms 
for the ILC, a high-level 
international group comprised of 
representatives from funding 
agencies around the world called 
Funding Agencies for Large 
Colliders (FALC) been put in 
place.”

Michele Punturo

Sheila Rowan
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BUT …

Essential

Essential

Dave Reitze



Future detectors requirements, goals, possibilities 
(S. Vitale, J. Harms, S. Ballmer)
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Salvatore Vitale
 NF will be online, at earliest, in the 2030s.
 Which among the interesting astrophysical questions today will still be relevant then?
 When to decommission previous generation instruments?
 Instruments a factor of 2/3 behind the leading IFOs will probably not be very useful

 Could help for sky localization of nearby events

 Sesana (1602.0695) pointed out that heavy BBH such as GW150914, and louder would be
visible in eLISA band weeks to years before they coalesce in the band of ground based detectors
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Constraints on Observatory Designs
Surface

Wind noise – Few meters underground or aerodynamically shaped buildings?
Strong seismic noise from local sources – Improve design of laboratory 

infrastructure?
How much digging required for 40km arms?

Stick the ends into mountains
Strong mitigation of atmospheric NN 
Detrimental effects on seismic NN cancellation (necessarily complex topography)

Underground
Detector infrastructure – How to avoid elevated underground seismic noise?

Deflect the cavity beam to follow Earth curvature
Stefan Ballmer

Jan Harms
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Hammond/Robertson

 General Conclusion: Larger and 
Longer Suspensions are Feasible 

 −Engineering Considerations are 
Important.
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Henning Vahlbruch
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Henning Vahlbruch
Axel Schönbeck

Yanbei Chen

Kentaro Somiya
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Sebastian Steinlechner

Shtefan Danilishin

Philippe Bouyer _ MIGA Project
• Underground laboratory for atom interferometry ~ 300m scale atom interferometer
• Local environmental characterization radar/superconducting gravimeters/seismometer 

network/tiltmeters/pressure meters to understand ambient motions
• Goal: strain < 10-20 /Sqrt[Hz]  @ 0.1 Hz
• Eventually deploy atom internferometers on longer baseline to suppress local gravity gradient noise 

(GW >> NN)


