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The Frascati Research Centre of ENEA is one of the major research centres – at the national 
and international levels – where R&D activities are focused on nuclear fusion, laser 
technologies and particle accelerators. The Centre’s activities also include characterisation and 
protection of the environment. 
The Research Centre is located in Frascati, a little town in the province of Rome, along the 
State Road Tuscolana at 20 km from Rome. It spreads all over a surface of 150,000 square 
metres hosting 90 buildings endowed with plants, laboratories and offices. 
The Centre accounts for 450 staff-employees and daily hosts 150 Italian and Foreign guests: 
fellows, bachelor students, visitors, and employees from various agencies, universities and 
other public and private institutions. 
 
 

 
 

Frascati Research Centre. Aerial view 
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Frascati Research Centre and its location area 
 
The territory of Frascati, and that extending nearby Monteporzio, and part of South-East of 
Rome hosts other important research institutes a few kilometres far away from each other: 
INFN (National Institute of Nuclear Physics), ESA-ESRIN (ESA Centre for Earth Observation), 
INAF (National Institute for Astrophysics), CNR (National Research Council), Tor Vergata 
University, the Astronomical Observatory of Rome-Monteporzio.  
The Frascati Centre carries on scientific, education and dissemination activities in strict 
collaboration with the above research institutes. In particular they co-organize seminars, 
guided visits, exhibitions and conferences within several scientific events such as La Settimana 
della Cultura Scientifica e Tecnologica (Science and Technology Week) sponsored by the Italian 
Ministry of Education, ScienzaOrienta (Science Orientation Exhibition) promoted by Tor 
Vergata University’s Faculty of Mathematics, Physics and Natural Sciences, the Researchers’ 
Night promoted by the EU, just to mention a few.   



HISTORY 
 
Frascati National Laboratories were set up in 1956-1957 under the technical and scientific 
direction of INFN (National Institute of Nuclear Physics) and with the funding and staff of CNRN 
(National Committee for Nuclear Research). The realization first of the Electro-synchrotron in 
1959 and subsequently of ADA and ADONE – other elementary-particle accelerators – as well 
as the very-high-level scientific activities carried out in the sector of high-energy physics 
began to make the Laboratories very well-known worldwide. The studies on the basic and 
technological activities related to cryogenics, electronics, magnets, computing and plasma 
physics consolidated the excellence of the Laboratories within the international scientific 
community. 
In 1960 CNRN changed its name into CNEN (National Committee for Nuclear Energy). In the 
Frascati premises and in collaboration with EURATOM, CNEN sets up the Laboratories for 
Ionised Gases. The design and building of the large toroidal-geometry FT (Frascati Tokamak) 
machine for magnetic-confinement thermonuclear fusion did coincide with the definitive 
separation between CNEN and INFN in 1975. 
In 1982 CNEN was transformed into ENEA (National Committee for Research and Development 
on Nuclear Energy and Alternative Energy Sources). In 1991, ENEA acronym changed its 
meaning into the current Italian National Agency for New Technologies, Energy and the 
Environment. In the now Frascati Centre, the staff expertise and skills broadened to include 
superconductivity, molecular spectroscopy, lasers and innovative accelerators. For the first 
time in Italy a colour centre laser (1979), an excimer laser (1980), and a free-electron laser 
(1985) were developed and set up; from 1985 on, high-power excimer lasers have been 
developed for scientific and application purposes. In 1988 the ABC laser facility was set in 
operation and in 1989, the advanced magnetic-confinement FTU (Frascati Tokamak Upgrade) 
machine was set up. In the same period the laser-assisted isotope enrichment technology was 
developed. The new know-how achieved in this field has been applied in several subsequent 
programmes, such as, for instance, PNRA (the National Programme of Research in Antarctica). 
Until the end of the 90s Frascati Research Centre was the coordinating nucleus of the 
environmental monitoring network shared by various ENEA’s Research Centres. 
 
 

 
 

Frascati Tokamak (FT) 



ACTIVITIES 
 
The activities regarding the following sectors: 

 

 Nuclear Fusion  
 Advanced Physical Technologies 
 Characterisation and Environmental Protection  



NUCLEAR FUSION 

Activities on nuclear fusion are concerning the study of fusion physics and development of 
appropriate technologies for the design and setting-up of fusion reactors.  
As far as fusion physics is concerned, theoretical studies and experiments are carried out on 
magnetic confinement of ionised gases (plasmas) of thermonuclear interest by means of the 
Tokamak FTU (Frascati Tokamak Upgrade) machine. Such machine is designed to heat 
plasmas through high-power microwaves and its high magnetic fields allow for the 
confinements of high-density plasmas. Additional research is carried out on inertial 
confinement by means of ABC laser facility, operated by a neodymium laser capable of 
generating high-power pulses. 
As to fusion-related technologies and engineering, the activities are focused on the design of 
new experimental machines and development of specific technologies targeted at setting up 
fusion reactors. Of particular interest are: research on special radiation- and high-
temperature-resistant materials; the building of magnets operating at liquid nitrogen 
temperature and superconducting magnets; the development of fusion-reactor engineering; 
the studies on material irradiation, especially as to neutronic flux effect. Frascati Research 
Centre hosts one of the major Italian centres for superconductivity, the base technology for 
the building of large magnets of future fusion reactors. 
Fusion activities are carried out within the European Fusion Programme and the EURATOM - 
ENEA Fusion Association, where ENEA gives its considerable contribution to: the JET European 
Tokamak experiments; the international project to design and build the ITER experimental 
fusion reactor; R&D activities for DEMO fusion reactor; other international collaborations. 
 

 
 

Frascati Tokamak Upgrade (FTU)  
 

 

ABC laser facility 
 



 

Plant for superconducting magnets’ test  

 

 

 

 

 

 

 

 

 

 

 

 

 



ADVANCED PHYSICAL TECHNOLOGIES 

 

Activities in the field of optical and electro-optical technologies are focused on the development 
of sources, components and systems. As to laser sources, ENEA has achieved very important 
results by developing and building internationally-acknowledged laser facilities, such as: 
excimer lasers, colour center lasers, Raman scattering lasers, free-electron lasers (FEL) with 
emission in the UV, visible, near and far (THz) infrared region. In addition to the above, a 
laser-plasma soft X-ray source has been developed. 
With regard to components, the most interesting technologies developed are those targeted at 
building different kinds of metal optical components (spherical and aspherical mirrors, and 
diffraction reticules).  
In the field of systems, the efforts are mainly focused on applications for: environmental 
protection (laser detection applied to air, water, soil and vegetation), material photochemistry 
and phototreatment, laser diagnostics of industrial processes, and metrology and non-
perturbative diagnostics (Speckle interpherometry, fibre optic Bragg grating sensors FBG), 
which can also be applied to the conservation of cultural heritage. 
Other research activities are related to low-temperature physics and cryogenic technologies, in 
which Frascati Centre can boast remarkable expertise in the development of hydrogen and 
deuterium technology within plasmas. As to electron and proton accelerators, R&D activities 
are targeted at developing industrial applications such as produce sterilisation, medical 
applications like cancer therapy and radiochemistry, scientific applications such as the study of 
materials damage, etc.  
All these technologies find their application in many sectors: environment, biomedicine, 
industry, telecommunications, microlithography, nanotechnology, photonics, aerospace 
sensoristics, and “security”. 
 
 

 

Compact laser spectrofluorimeter for water quality analysis 
 



 
 

ENEA-patented lens system used to homogenize the beam of high-power excimer laser named 
Hercules, shown on the background  
 
 
 

 
 

ITR (Imaging Topological Radar) system operated on-site in Tarquinia (VT), in the Tomb of the 
Blue Demons  
 
 
 
 
 



 
 
First module of a 7MeV proton linear accelerator which is to be used for tumor radiogenic 
therapy (TOP)  



CHARACTERISATION AND ENVIRONMENTAL PROTECTION 
 
Activities are focused on atmospheric pollution from industrial and anthropogenic sources, and 
consist in planning, organising and carrying out monitoring campaigns on atmospheric 
pollutants as well as characterisation studies, with specific expertise in the field of 
environmental chemistry. To such purpose, several analytical techniques are used, such as 
high-performance liquid chromatography (HPLC), and graphite furnace atomic absorption 
spectrometry (GFAAS), just to mention a few. 
Particular attention is paid to: heavy metals, atmospheric deposition, persistent organic 
pollutants, atmospheric particulate and its characterisation. 
The results of these activities find several applications, among which mention must be made of 
ENEA’s activities in support to the Italian Ministry for the Environment, Land and Sea. 
An additional field of intervention is the participation in research programmes on natural 
catastrophes and their consequences on the Italian environment and cultural heritage. 
Frascati Research Centre is endowed with an automatic meteorological station and a sensor for 
the detection of the acoustic pollution levels. 
 
 

 
 

Chemical Lab: Systems for gas chromatography/mass spectrometry. 
Chemical Lab overview in the frame 

 
 
 
 
 
 
 
 
 
 
 
 



VISITING THE CENTRE  
 
Seminars and guided visits to the laboratories and plants are envisaged for the public in 
general, Universities, and the last-years-attending high-school classes.  

To book a guided visit, please contact:  
Mrs. Daniela Pace, phone: ++39-06-94005210, Fax ++39-06-94005791  
e-mail: visite@frascati.enea.it
 

HOW TO REACH US 
 
By Car 

• from GRA (Grande Raccordo 
Anulare), exit no. 21 State Road 
Tuscolana, then follow the sign 
posts to Frascati  

• from Highway A1 Roma-Napoli, 
exit at Monteporzio Catone, then 
follow the sign posts to Frascati. 

 
By Train 
From Termini Station in Rome: 

• Tor Vergata Station (700 metres 
far from the Centre), about every 
hour  

• Frascati Train Station (2,3 km far 
from the Centre), about every 
hour.  

 

 
By Subway / Bus 
Take Subway train Line A (red), direction Anagnina, till the end of the line; then take a bus to 
Frascati (COTRAL bus-lines), and stop at Villa Sora (about 1,5 km far from the Centre). 
  
By Plane 

Leonardo da Vinci Airport, Fiumicino 
Direct Airport-Termini Station–Airport connections are available every half an hour. From 
Termini Station to Frascati Research Centre you can either take train or subway 
(www.trenitalia.it). 

 
G.B. Pastine Airport, Roma Ciampino 
Trains from Tor Vergata and Frascati Stations take to Ciampino Station in a few minutes. 
From there a bus service Ciampino Station-Airport-Ciampino Station is available every 20 
minutes and destination can be reached in 5 minutes. 
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