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EUROGRAV 1986–1989
The first attempts for a European Interferometric 

Gravitational  Wave Observatory

Swedish Academy Physics Class visit

Swedish Academy Physics Class visit
Pisa June 15-17, 2022
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Edoardo Amaldi (1908-1989)
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A large number of coalescing binary
systems have been observed so far by the 
three detectors LIGO and Virgo, allowing
an accurate and reliable modeling of 
these kinds of signals.

This deeply affected data analysis and 
sources detectability, so that at present
the single-detector observations are given
credence.

This is not the case for new still-
undetected kinds of transient signals
(supernovae, for example).

This was not the case before the first 
detections…

Changing landscape of coincident analysis
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Long-Baseline Interferometric Detectors 
Advanced LIGO and Advanced Virgo

LIGO Hanford LIGO Livingston Virgo
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Why is there in Europe only one long-based
interferometer for GW detection instead of two, as in USA?

Can we learn something from the history of European GW 
research that can help the present European collaborations in 
order to plan the future 3rd Generation (3G) interfometers, as

Einstein Telescope?
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First generations of 
detectors

1G Resonant Bars

2G Cryogenic Bars

3G Interferometric Antennas
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A change of scale in GW research



8

Generations of long-based
interferometric detectors

1G LIGO and Virgo

2G Advanced LIGO, 
Advanced Virgo

3G Einstein Telescope
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Einstein Telescope Scientific Collaboration

Budapest 7-8 June 2022
The ET Scientific Collaboration is born
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MARCH 1988

Report of an ad-hoc Working group 
on the future of Interferometric

Wave Antennas in Europe

“The European groups […] agreed to 
form a collaboration, EUROGRAV. 

All members of the collaboration will 
work towards establishing the best 

possible European network, with the 
aim of establishing a gravitational 
astronomy.”

Membership of Working group:

Alain Brillet CNRS – Univ. Pierre et 

Marie Curie, Paris

Ian Corbett Rutherford Appleton 

Laboratory

Adalberto Giazotto INFN section of 

Pisa and Univ. of Pisa

Jim Hough Univ. of Glasgow

Gerd Leuchs MPI fur Quantenoptik, 

Garching

Bernard Schutz Univ. College, Cardiff

Philippe Tourrenc CNRS - Univ. 

Pierre et Marie Curie, Paris

Walter Winkler MPI fur Quantenoptik, 

Garching



1980s: a picture of interferometric GW research in 
Europe
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Seismic Isolation

Interferometric Detectors

Leuchs, Garching

Drever, Glasgow

Brillet, Orsay

Giazotto, San Piero a Grado (PI)
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An array of three detectors in Europe would 
give the European groups the minimum 
independence necessary to enable Europe 

to maintain its leading position in the field. 

Technically and scientifically the European 
groups have the capability to construct and 

operate a network that could make the first 
detection of gravitational waves and that 
could reach the critical number of three 

antennas that would see the birth of 
gravitational wave astronomy. 

Three European detectors operating with an 

American array, built either simultaneously 
or subsequently, would become one of the 
most important astronomical instruments of 
the modern age.

Report of March 1988: 
EUROGRAV is born
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“A network of three antennas has 
such a large advantage over only 
two antennas that it must be a 

reasonable European goal to 
build three detectors

Such a network would be 
capable of providing extremely 
useful scientific information on its 

own, regardless of what happens 
in the world.”

Report of an ad-hoc Working group

on the future of Interferometric Wave

Antennas in Europe, March 1988

Report on the future of Interferometric Wave Antennas
in Europe, March 1988
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“The European funding bodies are 
invited to endorse the formation of a 
collaborative European programme

directed towards construction of a 
network of detectors, and dicuss
how the best objectives of that 

programme can be realized in order 
that European science can capitalize 
on its past investment and present 

scientific and technological lead.”

Report of an ad-hoc Working group on 

the future of Interferometric Wave
Antennas in Europe, March 1988

Funding Agencies involved so far:

United Kingdom: SERC (Science and 

Engineering Research Council)

Germany: BMFS (Federal Ministry of 

Education and Research)

France: CNRS (Centre National de la 

Recherche Scientifique)

Italy: INFN (Istituto Nazionale di Fisica

Nucleare)
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So what did go wrong?
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Big history intercepts the small community of gravitational waves

London, November 1990 
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Big history intercepts the small community of gravitational waves

Berlin, November 1989
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• Personal folders of:

Alain Brillet

Adalberto Giazotto

Marco Napolitano

• Archives:

Virgo Archive in Cascina

Edoardo Amaldi Archive in Rome

• Interviews:
Barry Barish

Carlo Bradaschia
Alain Brillet
Enrico Calloni

Massimo Cerdonio
Ian Corbett
Karsten Danzmann
Luciano Di Fiore

Angela Di Virgilio
Sergio Frasca
Adalberto Giazotto

First-hand data sources and oral testimonies

Jim Hough
Heinrich Heitman
Gerd Leuchs

Giovanni Lo Surdo
Luciano Maiani
Leopoldo Milano
Ivo Modena

Marco Napolitano
Gian Vittorio Pallottino
Diego Passuello

Guido Pizzella

Fulvio Ricci
Albrecht Rudiger
Herman Schunck

Bernard Schutz
Paolo Strolin
David Shoemaker
Jean Yves Vinet

Stefano Vitale
Walter Winkler

• Scientific papers 

and reviews



19

Alain Brillet and Adalberto Giazotto (late 90s)
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Alain Brillet and me (Virgo, July 2017)
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• Scientific disagreements (the problem
of prototype)

• The difficult balance between national 
ambitions and international 
collaboration

• The difficult transition from bench-
top experiments to Big Science

• Absence of a coordinated GW 
community



1980-1985: a picture of interferometric GW research
in Europe

22
Seismic Isolation

Interferometric Detectors

Billing, Munich

Drever, Glasgow

Brillet, Orsay

Giazotto, San Piero a Grado (PI)
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1975-80 1980-85 1985-90

The Start of Interferometric Detector Research in Europe

Glasgow,

Ron Drever

Garching,

Heinz Billing

Orsay,

Alain Brillet

Pisa,

Adalberto 

Giazotto

Garching-Glasgow and 

Orsay-Pisa, Attempts for a 

European Network

Garching-Glasgow-Orsay, 

European Grant
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Walter Winkler and Karl Maischberger
Garching, 70s

Jim Hough and Ron Drever, Glasgow 1972

Orsay Group in 1988: Nary Man, Alain Marraud, Alain Brillet, David 
Shoemaker, Olivier (student),  Sorrento

The European
«Optical Groups»
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National ambitions

1984: J. Hough, S. Hoggan, G. A. 

Kerr, J. B. Mougan, B. J. Meers, G. P., 

Newton, N. A. Robertson, H. Ward, R. W. 

Drever, The development of long-baseline 
gravitational radiation detectors at 
Glasgow University
A detailed design prepared with Rutherford 

Appleton Lab (Ian Corbett et al.) and 

University College – Cardiff (B. Shutz), and 

proposed to SERC in 1986.

Brillet:  
De 1982 à 1984, l’Institut National d’Astrophysique et de 

Géophysique nous consentit l’aide de ses services 

techniques pour évaluer le coût d’un détecteur kilométrique 

sur le site de Nançay, et y effectuer des mesures de bruit 

sismique. En France, le projet avait été placé dès 1986 sur 

la liste des futurs Très Grands Equipments, mais n’avait pas 

la priorité, précédé dans le domaine des sciences 

fondamentales par le VLT.

Nançay

Paris

1985, German Proposal:

To guard against spurious 
signals due to local noises 
sources, verification with 
at least one further 
interferometer is required. 
[…] Collababorations with 
exp. groups in the other 
countries is highly 
desirable.
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First step towards a European network

1985: the groups of Glasgow, Garching and Paris make a joint 
application for a European twinning grant in the EEC stimulation
program, under the impulse of Philippe Tourrenc.

First formal action towards a European collaboration for GW 
research
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• 1982: A. Giazotto, Interferometric Detection of 

Gravitational Waves: Theory and Noises, Internal

report, INFN Pisa

• 1983: the experimental activity IRAS starts in San 

Piero a Grado (Pisa).

• 1984: A. Giazotto et al., Interferometer for the Active 
Reduction of the Seismic Noise, Proposal to INFN

Giazotto (interview 2016): 

«At that time results from Australian Radiotelescope led 

by Dick Manchester were giving very exciting results in 

the Pulsar detection. We realized that a relatively big 

number of Pulsar could have frequency > 10 Hz»

Adalberto Giazotto, 70s

Towards low frequencies…
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IV Marcel Grossmann Meeting, Rome 1985

Adalberto 
Giazotto

Alain Brillet

Giazotto remenbered:

«During a walk with Alain Brillet of the
CNRS around the fountain of Minerva
in the courtyards of the University
Sapienza in Rome, the idea of   Virgo
started to make his way.”



29

IV Marcel Grossmann Meeting, Rome 1985

Adalberto 
Giazotto

Alain Brillet

May 9, 1986 – Letter by Giazotto to 
Brillet:

“It should be then very nice if our two 
groups could collaborate together in 
view of the common scientific 

interest and of the complementary 
knowledges. 
The hope is that we can in the future 

realize a large interferometric 
antenna having good sensitivity at 
low frequency.

The Pisa-INFN is ready to give due 
support  to a common program 

presented and approved by the 
INFN National Scientific Committee”
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May 12, 1986 – Brillet to Giazotto:

The simple devices which are being 

realized by the groups at Caltech, 
Glasgow, Munich and Orsay will 
provide adequate isolation only at 

frequencies larger than a few hundred 
hertz, while we know that the range of 
interesting frequencies extends much 

lower.

[…] formal international collaborations 

are already appearing, to which you 
may wish to participate.

Brillet was referring to European 

groups, but also to a wider 

collaboration with scientists from 

MIT and Caltech (Cardiff meeting in 

February 1986)
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Ian Corbett, Aprile 24, 1987 to the 
optical teams:

The WP must produce arguments which 

convince the funding agencies not only 

of the importance and timeliness of the 

science and technological feasibility of 

the project, but also of the ability and 

determination of the separate groups to 

work together.

European GW Detector Working 
Party, just established among Glasgow, 

Garching and Orsay

Ian Corbett, 
director of 
Rutherford 

Appleton  
Laboratory
in Chilton
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European Gravitational Wave Detector Working Party

Ian Corbett, director of 
Rutherford Appleton  
Laboratory in Chilton

Ian Corbett, Aprile 24, 1987 
to the optical teams
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June 1987, Brillet to Giazotto:

This list of questions has been produced 

before anybody knows of our project, so it is 
a bit obsolete now. […]
(if we accepted their formulation) our role 
would have been limited to the production of 

Yag lasers and to ask CNRS to provide funds 
for building an antenna near Glasgow. Any 
group like you, joining later, would have been 

expected to play a similar secondary role.
I think this shows that it is very important 
for us to appear as one single third group, 
with its own project, so that we can have a 
sufficient weight in the discussions.

A few days later a meeting of European optical groups (the ‘European 
GW Detector Working Party’) will be held in Chilton.
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Rutherford-Appleton Lab - Chilton (Oxford), June 17, 1987

1st Meeting of the 
GW detectors 
working party
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May 1987: first French-Italian proposal for an interferometric antenna

• An urgent proposal: pressure 
from Italy to submit a proposal to 
INFN, in time to be included in the 
next five-year plan 1988-93

• Critical mass: 4 Italian groups 
(Pisa, Naples, Frascati, Salerno)

• No optical group among the 
Italian teams: a fundamental role 
of the Orsay group in the 
proposal
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Main feature that distinguishes the 
antenna from German, British and 
American projects:

We will try to be the first to explore the low 

frequencies […]. The Italian group has 

acquired an expertise in low frequency 

strategy, which is not comparable to any 

other in the world.

The low-frequency strategy aimed to be 

independent of the fate of other 

interferometric designs and of collaboration 

with other comparable experiments.

May 1987: first French-Italian proposal for an interferometric antenna
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Report of March 1988: 
EUROGRAV is born

Early in 1987 it became clear that the 

rate of progress and the performance 

levels actually achieved (by the 

European groups) were such that the 

groups should put forward a coherent 

plan for the joint development and 

realization of a network of 

interferometric antennas. As a result, 

a representative ad hoc group met on 

three occasions to discuss and 

formulate the objectives and working 

principles of a European 

collaboration, now chistened

EUROGRAV, to design, build and 

operate such a network.
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1989 Proposals: from 3 to 2 European long based
interferometers
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If you wish to know more about this story…
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Thank you for 
the attention!
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BACK UP SLIDES
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Big history intercepts the small community of gravitational waves

London, November 1990 
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[…] the overall SERC funding

position for 1991-92 and 

subsequent years has been

seriously undermined by the 

very poor Public Expenditure

Survey outcome for science 

announced in November 1990. 

[…]

In the short term SERC is

having to consider delaying

participation in several projects

by up to 5 years; GEO may

well be one of these projects.

Sir Mark Richmond, 
Chairman of SERC, to Brillet

– February 1, 1991
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Big history intercepts the small community of gravitational waves

Berlin, November 1989
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German unification is taking a 

huge toll on the BMFT budget. 

Thousands of scientists from the 

east have to be laid off or taken

over. But both options are 

expensive. The research

insitutes of the old eastern

academy of sciences have to be 

dissolved and new structures

have to be built up, and so on… 

It is not only money, but also

manpower. Everybody at BMFT 

is so busy restructuring the East 

that nobody has time to even

think about Gravity waves. […] 

Minister Riesenhuber is not

willing to take over all the 

responsability for GEO. And in 

general he has a faible for 

European Integration. 

BMFT: German Federal Ministry of 

Education and Resaerch

Danzmann, leader of Garching group after Leuchs
(since 1989), to Vogt, director of LIGO - July 5, 
1991
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Conferences where the GW community met…

• 1979: Marcel Grossmann Meeting on GR (MG2) Trieste. Precision 

experiments on Gravitation: Brillet, Hall, On improved test of the Isotropy

of space using laser tehniques. Brillet meets for the first time Drever and 

the group of Garching, presenting their first interferometric results.

• 1981: Conference on Quantum Optics and Experimental General 
Relativity: Bad Windsheim (Germany). Promoted by NATO.

Some of the participants: Wigner, Wheeler, Bordé, Brillet, Leuchs, 

Thorne, Hough, Drever, Maischberger, Braginsky

• 1984: Journées Relativistes, May 2-5, Aussois (France). Organized
by Philippe Tourrenc, dir. of Lab. de Physique Théorique, Institut
Henri Poincaré (Paris). The Glasgow group first presents its ideas 

for a large gw interferometer.

• 1985: Marcel Grossmann Meeting (MG4), Rome. Garching 

group presents: Plans for a large GW antenna in Germany. 

Brillet meets for the first time Giazotto.
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Vinet J.Y. , Optimization of resonant interferometric
detectors of gravitational radiation, in Proceedings of 
the Fourth Marcel Grossmann Meeting on General 

Relativity - Rome, 1985

«[…] This paper discusses the efficiency of the 

synchronous recycling when involving multipass
delay lines or Perot-Fabry cavities.»

Jean-Yves 
Vinet, 1982

IV Marcel Grossmann Meeting, Roma 1985
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Newton G., Hough J., Kerr G., Meers
B., Robertson N., Ward H., Mangan J., 
Hoggan S., Drever R., Some 

improvements to the Glasgow 
gravitational wave detector, in 
Proceedings of the Fourth Marcel 

Grossmann Meeting on General 
Relativity - Rome, 1985

Jim Hough and Ron Drever, 

Glasgow 1972

IV Marcel Grossmann Meeting, Roma 1985
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Shoemaker D., Winkler W., Maischberger
K., Rüdiger A., Schilling R., Schnupp L., 
Progress with the Garching 30-meter 

prototype for a gravitational wave detector, 
in Proceedings of the Fourth Marcel 
Grossmann - Rome, 1985

Winkler W., Maischberger K., Rüdiger A., 
Schilling R., Schnupp L., Shoemaker D., 

Plans for a Large Gravitational Wave
Antenna in Germany, in Proceedings of the 
Fourth Marcel Grossmann Meeting on 

General Relativity - Rome, 1985

Walter Winkler and Karl 
Maischberger, Garching 1970s

IV Marcel Grossmann Meeting, Roma 1985


