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Some History on the Virgo Site Search 
I think that not many Virgo peoples know the history connected 
with the search of Virgo site. Even this part of Virgo history has had 
many exciting and adventure episodes. The first direction, if I well 
remember, in which I was pushed has been a search of Virgo site on 
the sand dunes (Barene) in the region between Padova and Venice. 
There large areas were available but poor knowledge of soil 
resistance due to water presence made the choice impossible. This 
attempt lasted several month and required many trips to Legnaro. 
At same time I was writing several letters to Italian Republic 
Presidence Office  for asking space on Presidential Park of S. 
Rossore.  



My idea was to ask the use of  fire-cutting roads for placing the two 3 
km long Virgo arms. The answer was never negative and 
interlocutory; I was pointing on this direction beacause my hope was 
to obtain an acceptable counterproposition. Pisa University was 
asked to create a botanist committe, chairman Prof. Garbari, for 
evaluating the environment impact on S. Rossore Park. 
Obviously response from Committee was very negative and the hope 
to build Virgo in a close site were slimming out. 
But sometimes devil is not so dark: at the conclusive University 
meeting, after Garbari’s negative report, one hand raised, it was the 
hand of the Cascina major, Franco Viegi, who declared to accept 
Virgo on his territory. Franco Viegi is hardly remembered  but his 
courageous decision has been very instrumental for Virgo. 



Some history about Virgo birth  
and Mirror suspensions 

In the years 80’ Bar detectors were the main 
interpreters of gravitational wave (GW) physics. 
At INFN there were pressures, seen the lack of 
reliable results with Cryogenic Bar detectors, to 
find new techniques for detecting GW 



On our side the interest in the creation of a new extremely 
performant detector  was pushing us toward a technical solution  
able to have a very strong Riemann force and very large 
bandwidth. At that time 2 ITF were running, Caltec 40 m Fabry 
Perot and 30 m Delay Line  in Garching. 



It seemed to us that the more 
promising solution should have been 
a large interferometer. 
At that time results from Australian 
Radiotelescope in Marrabra 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 

This is the very transparent  
we used then 





I decided to write a report in 
which I summarized all the 
noise evaluations intervening 
in a large interferometer going 
also to very low frequency. This 
report was very well accepted 
by the theory division of Pisa 
Physics Institute and become a 
reference were many strange 
noise sources were evaluated. 



The problem was how to cut seismic noise of about 12 order of magnitude. Ron 
Drever and Jim Hough were attempting to create active inertial references . This 
led us to creation of an INFN funded experiment called IRAS (Interferometer for 
Seismic noise Active Reduction) 



This experiment was very important because 
showed that a different method for killing Seismic 
noise should be used.  



At that time, june 1985,  there was in Rome MG4 the fourth Marcel 
Grossman meeting on General Relativity. I was presenting IRAS results 

There I met Alain Brillet of CNRS- France and we decided that we had a 
common interest in building a big interferometer with Fabry Perot Cavities 
and extended bandwidth at low frequency. We decided to present Virgo 
Proposal to CNRS and INFN. This was the start of Virgo 3 Km. But then we 
had to present INFN-CNRS scientific results. 



IRAS IRAS showed that attenuation in 1 
DOF was already very complex, and 
we understoodt that a single filter 
should attenuato in 6 DOF of the 
rigid body.  

We started thinking in a completely 
new  direction: passive filters having 
very low vertical frequency and 
relatively low rotation frequency . 
 



We tryed to create a gas 
spring mechanical filter 
attenuating in the 6 DOF 
of the rigid body. 

And we built two chains of 
7 filters under vacuum for 
measuring attenuation. 







But Gas Springs, even if the 
working principle was correct, were 
too unstable under temperature 
variations.  For this reason we 
created a mechanical filter 
satisfying the following 
requirements: 
1) Mechanical restoring force 
2) Almost insensitive to 
temperature variations 
3) No creep 
4) High momentum of inertia 
according to the three rotation axis 

5) Extremely low self vertical 
frequency,  down to 100 mHz, by 
using magnetic antispring 
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150 mm 

50 Kg 

K=3000 N/m 
1,5 Hz 

With Magnetic   K=30 N/m  
Antispring            0,15 Hz 

TUNABLE MAGNETIC ANTISPRING 



INVERTED PENDULUM 
For displacing 
suspended 
Mirrors it was 
necessary an 
Inverted 
Pendulum 
inertially 
controlled 

Extremely 
small 
noiseless 
forces could 
displace the 
Mirror 

INERTIAL 
CONTROL 





With Magnetic Antisprings 
and Inverted Pendulum 
everything changed, we were 
able to create an exceptional 
module performing in an 
outstanding way. This was the 
first Superattenuator, still 
working today. 
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With these results in hand we 
were able to start a proposition 
to INFN and to CNRS for the 
construction of a 3 km ITF 
detector having also low 
frequency band to 10 HZ. 
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