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Major International Roles in 
Advanced LIGO

� GEO (UK, Germany) project has joined the LSC
» advanced LIGO involvement includes leading roles in suspensions,

configurations, prestabilized laser.
» GEO is proposing a capital contribution/partnership in construction of 

advanced LIGO

� ACIGA project has joined LSC
» advanced LIGO involvement includes laser development, sapphire 

development and high power issues

� Recent discussions have begun with Virgo on 
collaboration in coating development and in joint data 
taking and data analysis

From Shoemaker talk
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Proposal Table of LSC Institutions

� GEO
» Suspensions
» Mechanical losses
» Configurations
» Prestabilized laser
» Data analysis
» Proposed capital partners

� ACIGA
» Sapphire
» High power lasers
» Configurations
» Handling high power
» Data analysis

From proposal
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From proposal
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From Proposal Appendix: All 
MOU’s SummarizedFrom proposal
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GEO 600 Project…

� UK/German project to build and operate a 600 meter 
arm interferometer
» Glasgow, Cardiff, Hannover (Univ. and Max Planck Institute of 

Quantum Optics), Garching (MP), AEI (Potsdam)
» 600 meter delay line arms
» Signal recycling is included
» Multiple pendulum silica fiber suspensions
» Prestabilized laser system built on in-house injection locked laser
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GEO Project Status

� A double bounce 2400 meter long arm cavity has 
already been locked

� Silica fiber suspensions have been built
� 10 Meter Glasgow prototype is in preparation for 

signal recycling research
� Data sharing and joint analysis with LIGO planned

GEO will measure the controls properties of the multiple 
pendulum suspensions and the real noise floor in a 
sensitive interferometer as part of their observations 
program
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GEO – Suspensions R&D
� Lead design role through Preliminary Design of 

multiple pendulum suspensions
� Provide some of the prototyping
� Developed silicate bonding of fibers to test masses
� Perform Q measurements of fibers/optics
� Develop fiber/ribbon pulling
� Develop initial local controls design
� Apply results of GEO 600 experience
� Participate in LASTI tests
� Caltech’s Willems in Glasgow this year
� Glasgow’s Robertson in Stanford/Caltech next year
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GEO – Configurations R&D

� Glasgow’s Ken Strain leads the LSC Working Group 
on Advanced Interferometer Configurations

� Glasgow 10 Meter prototype is being prepared for a 
proof of principle recycling experiment which will be 
used to guide the 40 Meter experiment at Caltech

� Glasgow leads in the use of the Penn State Bench 
model of the interferometer design and is applying 
the Stanford Melody thermal model
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GEO – Prestabilized Laser 
Subsystem

� LIGO selected the GEO/Hannover proposal to lead 
the development of the 180 watt PSL system

� Hannover (Univ. + MPQ) group works closely with 
Laser Zentrum Hannover to develop the GEO laser
» This team will lead the advanced LIGO development together with 

Caltech, Stanford, Adelaide
» Front end laser technology will be selected from among Stanford,

GEO, Adelaide approaches
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GEO as “Capital” Partners

� PPARC funding is supporting Glasgow work on 
suspensions for advanced LIGO

� Glasgow has discussed a PPARC contribution of 
about $6 million to constructing advanced LIGO.

� Max Planck Gesselschaft is ~doubling the institute at 
Hannover
» New funding is supporting the laser system development

� Hannover group will also seek about $6 million in 
total contributions toward advanced LIGO

� Proposed $12 million contribution depends upon NSF 
decision to construct Advanced LIGO
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Australian Consortium for Interferometric 
Gravitational Wave Astronomy (ACIGA)

� ACIGA has joined the LSC
� University of Western Australia, Australia National 

University, University of Adelaide
� High power 80 Meter Test Interferometer under 

construction near UWA
� Configurations research
� Sapphire and suspensions research
� High power stable-unstable resonator laser research

ACIGA is interested in a larger role in Advanced LIGO
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TAMA
� Only the TAMA group at National Astronomical 

Observatory (NAO) has joined LSC
» Joint research in configurations (resonant sideband extraction 

experiment just completed at Caltech
» Thermal Noise Interferometer

� But TAMA 300 project has an MOU with LIGO
» Modeling
» 40 Meter coincidence run

� LIGO/Caltech just provided new isolation system 
prototypes to TAMA for testing in a TAMA test 
interferometer

� Growing collaboration in cryogenic interferometer 
technology
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Russian collaborators

� Braginsky – Moscow State
» The leading group studying thermal noise, materials properties, 

quantum sensing

� Institute of Applied Physics (Nizhny Novgorod)
» Nonlinear and high power optics and metrology research done in 

collaboration with Florida group
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Virgo

� Virgo has not joined the LSC
� Several collaborative peer to peer efforts have taken 

place
» Optics
» Beam tube technology

� Coating advanced LIGO optics at the Virgo facility in 
Lyon is being explored

� Virgo has proposed
» Coating should be done as a collaboration
» Virgo and LIGO should develop ability to run our detectors as a 

coordinated phased array with joint publication of results.


