
Laser Interferometer Gravitational Wave Observatory (LIGO) 

Proposal for an Australian Laser Interferometer Gravitational Wave Observatory 

Members of the gravitational wave research community are seeking funding to 
transfer an Advanced Laser Interferometer Gravitational Observatory Detector from 
the United States LIGO Laboratory to the existing Australian International 
Gravitational Observatory (AIGO) in Gin-Gin, Western Australia. 

This is intended to complement existing detectors in the US and provide more 
accurate observations by increasing distance between observatories. LIGO Australia 
refers to itself as the planned southern hemisphere link in a worldwide gravitational 
wave telescope. It is a partnership between Australia and the USA based Laser 
Interferometer Gravitational-Wave Observatory (LIGO). 

The funding being sought would support the establishment and operation of a purpose 
built Laser Interferometer Gravitational Wave Observatory (LIGO) at AIGO to house 
the US detector.  The construction itself would constitute a substantial engineering 
project, relying on the latest developments in large vacuum system engineering, 
welding techniques and technology. 

The cost of this is provisionally estimated at $140 million (AUD) for building costs 
and $6-10 million per annum for 10 years for running costs; in other words, between 
$200 million and $240 million over 10 years. 

LIGO Australia has proposed that the facility would be commissioned in about 2017, 
and operated thereafter, with LIGO-Australia forming a critical component of the 
world-wide gravitational wave observatory. 

Recent discussions 

In February 2011, a meeting was held in Washington DC with senior representatives 
from the DIISR and Ed Seidel, Jim Ulvestad, Vern Pankonin and Tom Curruthers 
from the National Science Foundation. The NSF stated that the current deadline for a 
decision is 10 October, but there may be some flexibility in this, which NSF is 
looking into. 

DIISR representatives emphasised that there is no current funding mechanism to 
support a funding request of this scale. It was also noted that if the Australian 
Government was willing to spend the necessary investment on astronomy, the 
community’s preference would be possible membership to the European Southern 
Observatory.  

The Indian gravitational wave community is very interested, and is looking to raise 
about $20 million for the project, but it is unclear where this process is up to.  We 
understand that, should Australia not agree to fund the establishment and operation of 
LIGO in Australia, this opportunity may be presented to India.  If India is able to raise 
$20 million, this would fall considerably short of the funding being sought for the 
project, ie. $200 - $240 million over 10 years. 
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In March this year, Professor Robyn Owens, Deputy Vice-Chancellor Research at the 
University of Western Australia wrote to you on behalf of the Australia LIGO 
community seeking funding of the LIGO project in Australia as a Landmark Research 
Infrastructure.  That prospectus, as it referred to on the LIGO website, is available 
here: http://www.aigo.org.au/aigo_web_docs/LIGO-AustraliaProposal.pdf 

Indian Initiative in Gravitational-wave Observations (IndIGO) 
(Source: http://www.ligo-australia.org/) 

IndIGO, the Indian Initiative in Gravitational-wave Observations is an initiative to set 
up advanced experimental facilities, with appropriate theoretical and computational 
support, for a multi-institutional national project in gravitational-wave astronomy. The 
IndIGO collaboration is in the process of constructing a road-map and a phased 
strategy towards building a gravitational-wave observatory in the Asia-Pacific region. 

The IndIGO collaboration has held several meetings of its members and international 
advisory committee over the past year, and has discussed a phased strategy for 
building a large-scale gravitational wave detector in the Asia-Pacific region. In the 
first phase, the Indian scientific community is planning to contribute active 
involvement and resources towards the proposed Australian detector AIGO. In the 
second phase, IndIGO intends to explore the possibility of building a km-scale 
interferometer in the subcontinent. 
IndIGO – AIGO participation 
A Memorandum of Understanding has been signed between IndIGO and the 
Australian Consortium for Gravitational Astronomy (ACIGA), which aims to initiate 
collaboration between scientists in India and Australia in the field of gravitational-
wave detection. ACIGA and IndIGO will attempt to facilitate IndIGO participation in 
AIGO through visiting scientist programs, double-badged PhD programs and other 
scholarship schemes which will allow IndIGO PhD students to spend a considerable 
fraction of their time undertaking research related to AIGO. 

A first phase of this activity was funded by a 2009 grant from the India-Australia 
Strategic Research Fund, Establishing Australian-Indian Collaboration on 
Gravitational Wave Astronomy.  This $30,000 grant was matched by India’s 
Department of Science and Technology.  It enabled the organisation of three 
workshops during 2009-2010 to explore Indo-Australian cooperation in gravitational 
wave Astronomy, through a collaborative project with India’s Raman Research 
Institute, Tata Institute of Fundamental Research and the Inter-University Centre for 
Astronomy and Astrophysics. 

This relatively small-scale project was funded to support international research 
collaboration rather than as any commitment to funding large-scale infrastructure.  
Gravitational wave astronomy can be conducted without a detector being physically 
located in either Australia or India. 

The project set out to: 
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• explore Indian and Australian capabilities; focus on possible major project
concepts, collaborations and funding opportunities and develop a future
collaboration plan and roadmap; and

• determine the technology requirements for the future detectors, including
Indian components for ultra high vacuum systems, advanced vibration
isolation systems developed in Australia and optical cavity control systems
and identify future projects.

One of the activities undertaken by the project was participation in the Australian 
International Gravitational Observatory (AIGO) conference in Perth in 2010. 
Indo-US joint centre 
The participating institutions of the IndIGO collaboration have submitted a joint 
proposal with California Institute of Technology and Washington State University to 
start an active Indo-US research collaboration in gravitational-wave experiments and 
theory. The proposal for an Indo-US Joint Centre for Gravitational-Wave Physics and 
Astronomy was submitted to the Indo-US Science and Technology Forum. If funded, 
this centre will enable several inter-institutional visits of scientists and students from 
India and USA. 
Background on funding for LIGO 
Funding has been sought for different elements of the AIGO project on numerous 
occasions since the 1990s.  This has included several requests for funding for the 
construction of a 5km long laser interferometer instrument similar to that proposed 
under the current LIGO proposal.  Most of these requests for funding have been 
unsuccessful. 

The Australian International Gravitational Observatory was considered for inclusion 
in the original National Collaborative Research Infrastructure Strategy (NCRIS) 
Strategic Roadmap developed by the NCRIS Committee in 2006. 

Following national consultations with the research community, the NCRIS Committee 
considered that an enhanced gravitational wave research capability was not a high 
priority area for NCRIS in terms of strategic impact for Australian science and 
innovation, noting that: 

• significant Commonwealth investment had already been made:
o $4.83 million over three years from 2002 was provided under the

Systemic Infrastructure Initiative, to enable the Australia Consortium
for Interferometer gravitational Astronomy (ACIGA) to participate in
the Advanced Laser Interferometer Gravitational Observatory. Funding
was provided for equipment for the new High Optical Power Test
Facility at AIGO;

o Around $ 7.7 million has been provided through ARC grant funding,
including LIEF and Linkage grants.

• a major instrument is already available for gravitational wave science; and
• an enhanced AIGO would support a relatively small research community,

compared with the broad researcher base served by most NCRIS priority
capabilities.
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During the review of the NCRIS Roadmap in 2008, no responses were received from 
AIGO or other gravitational wave research groups to warrant further consideration. 
Research Infrastructure – Future planning and priorities 

If it were to be funded, the LIGO proposal would be one of the largest ever Australian 
Government research infrastructure investments. A commitment to this investment 
must be made by late 2011, or LIGO will most likely proceed with initial plans to 
build the third observatory in the US. 

There is currently no Australian Government funding mechanism for research 
infrastructure which could support a project on the scale of the LIGO proposal. 

Future national research infrastructure investment priorities are currently being 
determined through the development of the 2011 Strategic Roadmap for Australian 
Research Infrastructure.  The draft Roadmap was available for public comment 
between 27 June and 22 July. 

The Department of Innovation, Industry, Science and Research has developed the 
draft Roadmap with strategic oversight by the National Research Infrastructure 
Council (NRIC) and through extensive consultation with the research community. 

The Roadmap primarily identifies medium to large scale research.  Where research 
infrastructure is of a larger scale - known as 'landmark' infrastructure - it will be 
identified where it is seen as a priority by the research community. 

The LIGO Gravitational Wave Observatory proposed for Western Australia has not 
been identified as a research infrastructure priority for Australia’s astronomy sector.  
Also, the level of investment required puts LIGO in the category of ‘landmark 
infrastructure’ and beyond the scope of the current Roadmap process. 

There are several pressing research infrastructure priorities for investment identified 
in the draft Roadmap which offer greater potential benefit to Australia including the 
Square Kilometre Array (SKA) Radio Telescope.  At this stage, Australia is therefore 
unlikely to host LIGO. 

The Department has consulted extensively with the broader research community in 
developing the Roadmap.  The Australian gravitational wave research community was 
encouraged to participate and provide their perspective on the level of priority this 
kind of capability may have within the wider research infrastructure context. 

The National Committee for Astronomy of the Australia Academy of Science 
published the Mid-Term Review of the Australian Astronomy Decadal Plan, in July 
2011. 

The review states: 
 “We anticipate considerable interest in gravitational wave astronomy once 
sources are finally detected. Until this time, ground-based gravitational wave 
instrumentation primarily resides in the realm of experimental physics. It is 
unlikely that gravitational waves will be detected by ground-based detectors 
before 2015, and therefore Australian astronomy’s priorities remain primarily 
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focused on supporting our optical and radio portfolios, which continue to be 
the 28 Mid-Term Review of the Astronomy Decadal Plan 2006–2015 
workhorse facilities for research on all types of cosmic phenomena, including 
future discoveries made by ground-based gravitational wave detectors like 
Advanced LIGO”. 
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TALKING POINTS 

• There is currently no funding mechanism available to
support a research infrastructure facility of the scale of
Laser Interferometer Gravitational Wave Observatory and it
is not a high priority from Australia’s perspective.

• The Laser Interferometer Gravitational Wave Observatory
proposal fits the definition of landmark infrastructure.

• A process to identify and prioritise landmark research
infrastructure projects is currently under consideration by
Government.  This process is not likely to be agreed by the
Government, and a round finalised, before a commitment to
the Laser Interferometer Gravitational Wave Observatory
proposal is required from Australia towards the end of
2011.

• There are presently several more pressing priorities for
investment which offer much greater potential benefit to
Australia, including the Square Kilometre Array.
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