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Brief Recap
Cosmic Explorer is the US concept for a next-gen gravitational-wave observatory

• 40 km and 20 km L-shaped surface observatories
• 1064 nm @ room temperature
• roughly 10x sensitivity of today’s observatories 
• will operate as part of a global network with ET, LISA, and others

CE is envisioned as an NSF-led Project
• Several coordinated grants by the NSF to work on aspects of CE conceptual design, including: 

vacuum technology research, site evaluation and responsible siting, detector optical design, mode 
sensing and control, project core

NSF processes define the possible CE funding path and project timeline 
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Breaking news: 
Cosmic Explorer recommended to the NSF!

https://www.nsf.gov/mps/phy/nggw.jsp

credit: Vicky Kalogera, Harald Lueck, Marica Branchesi and others
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What does it mean for CE?
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● Design study will continue as planned for CE 40km + 20km
● Encouragement to continue exploring multiple options from the scientific side

○ E.g., Collin Capano: should we stop using 40km+40km for simulations and papers?

○ Vicky Kalogera: No, we will want to keep exploring science that can be done in the best case scenario, scientifically. 
Also the landscape might change in the next few years.

● We will continue the design work with parallel coordinated efforts
● The expectation is that the NSF Physics Division, via the Assistant Director for 

Mathematical and Physical Sciences, will request the NSF to consider adding 
CE to the list of “mega-projects”



Cosmic Explorer Timeline

credit: Pedro Marronetti (NSF gravity program director)
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Several design activities ongoing

● Vacuum work 
● Site evaluation and indigenous and place-based partnership
● Optical design and Mode Sensing and Control
● Project “core” (coordination, management, project structure)
● Straylight mitigation (in part)

Hot topics these days: 
● Robust design to achieve 1.5 MW arm power and 10 dB squeezing
● Beam tube baffle design
● Process and community engagement for site evaluation
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neXt-Generation Collaborative Design (XGCD)

● ET-CE technical discussion on topics of common interest 
● Optical Design and Straylight mitigation discussed so far

○ Inputs to me and Jan on topics of interest and volunteers to lead discussions are very 
welcomed!
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https://indico.gssi.it/e/xgcd

https://indico.gssi.it/e/xgcd


More activities ramping up this year
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● Major vacuum proposal led by Mike Zucker submitted to the NSF in February 
to build a “sector test” prototype of the CE vacuum tube at Hanford

○ Proposed work tightly coordinated with ET-CERN vacuum team
● Straylight mitigation, newtonian noise studies, suspension design, science 

data processing
● Activities in UK in support of “next-gen GW” started

Sheila Rowan

● Collaborations with Germany, Australia, Canada

Sheila Rowan
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https://indico.mit.edu/e/CES2024

Thanks to several ET members for contributing to 
the CE Symposium: Jan Harms, Stefan Hild, Dan 

Brown, Piero Rapagnani, Jerome Degallaix, 
Andreas Freise, Michela Mapelli 

An energizing Cosmic Explorer Symposium April 23-25!

https://indico.mit.edu/e/CES2024


● Several members of the broader community gave an overview of the scientific 
potential of XG gravitational-wave detectors

○ One area of particular interest is exploring the connection with high energy physics 
science, following recommendation of the P5 report

○ Discussion on going about starting a “topical group” in the CE Consortium to understand 
the science implications of NOT having a CE 20 km detector
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CE Symposium - Observational Science Highlights

https://www.usparticlephysics.org/2023-p5-report/


CE Symposium - Instrument Science Highlights

● Optical design: we move ahead with two corner layouts, several suggestions for 
additional studies; need to identify areas that require dedicated experimental effort in 
addition to ongoing efforts (if any)

● Coatings: we will write down a “coating manifesto” for CE  - very much interconnected 
with path forward for A# 

● Facility compatibility with cryogenics: several requirements to make the CE facility 
compatible with cryogenics identified (as potential future upgrade), they need to be 
written down and additional calculations need to be done

● R&D for CE and connection with A#: first draft of a table that goes in some of the 
details of the needed research; need to add prioritization 
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The Message

● Work will continue with the current CE “distributed” structure for a while
● NSF Physics division working to propose CE for the NSF large facility process

○ This would allow CE to enter the “design stage” for NSF major facilities
● We received several recommendations, including:

○ continue the design as planned for CE 40km + 20km, keep studying scientific benefits of 
multiple network configurations

○ strengthen international collaborations
○ think about a management structure
○ keep in mind that what worked in the past might not worked in the future

● Important to establish close collaboration with ET on topics of common 
interests:

○ It is already happening on the technical side (Vacuum, XGCD, … )
○ It will be great to find a venue to discuss other aspects (like IGWN, …)
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Backup Slides
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Cosmic Explorer Timeline
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20Credit: Antonios Kontos for the straylight team
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Credit: Josh Smith and Kate Daniel for site eval and IPP-RS teams
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